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1

Introduction

1.1 ORTHOPANTOMOGRAPH™ OP 3D Pro

ORTHOPANTOMOGRAPH™ OP 3D Pro is a dental X-ray
system for producing high quality digital images of
dentition, TM-joints and skull. In order to take images with
OP 3D Pro you need a suitable PC hardware connected to
the OP 3D Pro unit and CLINIVIEW™ imaging software to
capture and manage images. The OP300 performs the
following procedures:

Panoramic

Standard panoramic

Pediatric panoramic

Wide arch panoramic

Bitewing

TMJ, posterior-anterior (PA) projection
TMJ, lateral projection (axially corrected)
Ortho TMJ, axial corrected lateral projection
Maxillary sinus

Ortho Zone enhanced panoramic

Orthogonal panoramic

Cephalometric (optional)

Cephalometric lateral projection
Cephalometric pediatric lateral projection
Cephalometric postero-anterior (PA) projection
Reverse Towne projection

Waters view

Carpus program (optional) (Not available in USA
and Canada)

3D Small panel (optional) H x W

61 x 41 mm Field of View
61 x 78 mm Field of View
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3D Medium panel, H x W (optional)

* 50 x50 mm Field of View

* 61 x78 mm Field of View

* 78 x 78 mm Field of View

+ 78 x 150 mm Field of View

130 x 150 mm Field of View (optional)

NOTICE! The FOV heights are maximum values measured
at the center of the FOV, the measured heights at the
edges of the FOV are smaller.

Intended use

The unit is intended for dental radiographic examination of
teeth, jaw and TMJ areas by producing conventional 2D x-
ray images as well as x-ray projection images of an
examined volume for the reconstruction of a 3D view.

The unit is also intended for carpus imaging in assisting
cephalometric analyses (Not in USA).

CAUTION! USA only: Federal law restricts this device to
sale by or on the order of a dentist or other qualified
professional.

1.3 Associated documentation

« OP 3D Pro User manual
« OP 3D Pro Installation manual

*  CLINIVIEW software user manualCLINIVIEW
software installation manualThe user manual
supplied with the 3D imaging software The
installation manual supplied with the 3D
imaging software

1.4 References

The following instructions are delivered with in the
OP 3D Pro installation manual:

* Firmware update instructions
«  Calibration instructions

+  Cephalostat upgrade instructions
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+ Cephalostat side changing instructions

1.5 Abbreviations used in this manual

FOV = Field Of View. The cylindrical 3D volume that is
reconstructed by the system.

ROI = Region Of Interest. The anatomical area or region of
the patient that you are interested to examine.

FH = Frankfort-Horizontal
H = HorizontalADC = Automatic Dose Control
LDT = Low Dose Technology™

MAR = Metal Artifact Reduction
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1.6

Warnings and precautions

1.6.1  Warnings for cross infection

Always use available disposable protective covers with the

patient positioning accessories:
* Bite fork cover

* Chin support cover

* Head support cover

* Nose support cover

 Ear holder cover

1.6.2 Warnings to be observed during
installation and service

In case the transportation package has been damaged,
make sure the actual product is fully intact.

Before attempting to service the device make sure that you
know how to operate it. Read the user’s manual.

Read and familiarize yourself with the warnings and precau-
tions listed in the user’s manual.

Only use original spare parts from the manufacturer when
repairing the device or replacing parts.

Warning - Radiation Safety

Before servicing the unit familiarize yourself with local and
national radiation safety standards and requirements relat-
ing to dental x-ray equipment.

Warning - Electrical Safety

Disconnect the unit from the main power supply before re-
moving any covers.

Disconnect the unit from the main power supply before re-
pairing or replacing mechanical parts or installing accesso-
ries.

Be careful when operating the unit not to get body parts or
clothing trapped between moving parts.

Disconnect the unit from the mains power connection be-
fore servicing the unit, e.g. replacing circuit boards or other
electrical components.

If there are capacitors on a circuit board or electrical device
wait ten (10) minutes, after disconnecting the unit from the
power supply, before handling the board or device.
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If you have to leave the unit unattended with covers re-
moved during servicing or maintenance, disconnect the unit
from main power supply so that anyone who inadvertantly
touches the unit does not receive an electric shock.

This unit should only be used in areas that are provided with
a protective earth connection to ensure an equipotential
ground connection.

Warning - Explosion hazard

Some disinfectants and cleaning agents may vaporize to
form an explosive vapour. If such disinfectants and cleaning
agents are used the vapour should be allowed to disperse
before switching the unit on.

Warning - Cleaning the unit

Switch the unit off and disconnect it from the main power
supply before cleaning or disinfecting the unit.

The aperture plate and the tube housing are made of lead
(Pb), which is a toxic material. Do not touch it with your bare
hands.

The installer must ensure that:

- The fixing screws are suitable for the wall material.

- The wall for fixing the unit is strong enough for attaching
the unit. It must withstand loads of 5000N or more.

- Pull out strength of the screws is 5000N or more.

- The wall fixing screws are adequately tightened.

To avoid the unit from tipping over, fix the unit with floor
bolts appropriate to the surface the unit is mounted on. The
bolts and the floor material must endure force of 5000 N.

The installer must ensure that the upper shelf attachment
screws are tightened.

The unit should be installed in a place with enough space
for safe operation. See the unit installation manual for rec-
ommended minimum site dimensions. Itis the responsibility
of the customer to ensure that the site is large enough for
the patients.

Be aware of hot surfaces when removing covers during in-
stallation and maintenance.

When installing a dental X-ray unit always observe local and
national safety, radiation control and electrical regulations.
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1.6.3  Cautions for Electrostatic discharge

Electrostatic Discharge (ESD) can damage or destroy elec-
tronic components.

When servicing the device take precautions to avoid elec-
trostatic build up and discharge (ESD). Follow the recom-
mendations for the prevention of ESD that are used in the
country in which you are working. If no recommendations
are available follow the guide lines below.

Leave all new or replacement circuit boards and electrical
parts in their protective packaging until the boards are
needed.

Before handling circuit boards and electrical parts make
sure that any static electricity charge that has built up in you
body is discharged.

When handling circuit boards hold them by their edges and
do not touch any connectors or components.

When examining and checking circuit boards use an elasti-
cated wrist wrap which is connected to a ground point
through a 1 Mohm current limiting cable. For a ground point
use water pipes, radiators or other objects that are known
to be connected to the ground. Also use a cable to connect
the x-ray unit to the same ground potential as the wrist
wrap.

If an antistatic mat is used, connect the wrist wrap to the mat
and the mat to the ground potential.

Wash the wrist wrap and check that it is in good condition
frequently.

1.6.4  General warnings

Personnel operating the device must be adequately trained
with respect to the technological principles of operation and
radiation protection when using cone beam computed
tomography (CBCT) imaging.

This unit complies with the EMC (Electromagnetic
Compatibility) according to IEC 60601-1-2. Radio
transmitting equipment, cellular phones etc. shall not be
used in close proximity of the unit as they could influence
the performance of the unit.
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Always ensure to fulfill the requirements of the local and na-
tional regulations.

The correct software and settings in the workstation are
essential to the performance of the unit. Consult technical
support to ensure correct setup.

Danger - Explosion hazard
Do not use in the presence of flammable anesthetics, gases or

vapors.

The unit is factory set to operate using a 230-240 +10 VAC
power supply. Never connect the unit to a power supply
different to the voltage marked on the unit.

If the unit needs to be connected to a multiple socket-outlet,
the socket shall not be placed on the floor.

To avoid the risk of electric shock, the unit must only be
connected to a supply mains with protective earth.

The site must fulfill the environmental requirements in the
installation manual chapter technical specifications.

There should be free space around the unit for safe
operation.

The PC / Ethernet switch to which the unit is connected,
should be approved appropriately (e.g. EN 60950, IEC
60950, UL 60950). After installation, check that the IEC
60601-1 leakage current levels are not exceeded.

This product itself complies with IEC 60601-1 medical
safety standard but in order to the system incorporating also
a PC to comply the standard, EITHER the PC has to be a
medical PC OR the PC has to be located over 1,5 meters
apart from the unit. The installer and the user of the system
shall confirm that at least one of the above requirements is
fulfilled. A PC is a medical one if it complies IEC 60601-1
standard and that is indicated in the accompanying
documents of the PC.

The unit shall be connected directly to the acquisition PC
with an Ethernet cable. Connection through the LAN-net-
work of the site is not allowed. Two network ports are
needed in the PC in order to connect also to the site
network.

All service operations must be made by authorized service
personnel only.

The annual service as described in manual is mandatory for
the correct and safe operation of the unit.
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When taking exposures, operators and service personnel
must protect themselves from radiation and remain at least
two meters (six feet) away from the unit during exposure.
Protect the patient from scattered radiation by placing a
protective lead apron over the patient.

The unit must be installed and serviced according to the unit
Installation & adjustments manual by a qualified technician.

Only personnel trained and approved by the manufacturer
of the unit are allowed to service the unit.

3D imaging should not be used for routine or screening
examinations in which a radiograph is taken regardless of
the presence or absence of clinical signs and symptoms. 3D
imaging examinations must be justified for each patient to
demonstrate that the benefits outweigh the risks.

Where it is likely that evaluation of soft tissues will be
required as part of the patient’s radiological assessment,
the imaging should be done using conventional medical CT
or MR, rather than 3D imaging using Cone Beam
technology.

Cone beam computed tomography images are not
adequate for the analysis of soft tissue.

Panoramic and 3D exposures should not be used if
conventional intraoral radiographic images (like bitewing
exposures) would be sufficient.

Make sure that patient’s thyroid glands are protected by a
lead apron during the exposure.

The place where the unit is to be installed and the position
from where the user will take exposures must be correctly
shielded from the radiation that is generated when the unit
is operated. Ensure to fulfill or exceed the requirements of
your local regulations.

The unit or its parts must not be changed or modified in any
way without approval and instructions from the
manufacturer.

When servicing use only approved replacement parts
supplied by the manufacturer.

The use of accessories not complying with the equivalent
safety requirements of this equipment may lead to a
reduced level of safety of the resulting system.
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1.7

1.8

If this device is used with 3rd party imaging application
software not supplied by the manufacturer, the 3rd party
imaging application software must comply with all local laws
on patient information software. This includes the Medical
Device Directive 93/42/EEC and/or relevant legal
requirements in the USA.

Do not connect any equipment to the unit that has not been
supplied with the unit or that is not recommended by the
manufacturer. The use of accessory equipment not
complying with the equivalent safety requirements of this
equipment may lead to a reduced level of safety of the
resulting system.

All protective covers must be properly installed before
handing unit to the user or when operating the unit.

Disclaimer

The manufacturer shall have no liability for consequential
damages, personal injury, loss, damage or expense
directly or indirectly arising from the use of its products. No
agent, distributor or other party is authorized to make any
warranty or other liability on behalf of the manufacturer with
respect to its products.

Disposal

The device, its spare parts, its replacement parts and its
accessories may include parts that are made of or include
materials that are non-environmentally friendly or
hazardous. These parts must be disposed of in
accordance with all local, national and international
regulations regarding the disposal of non-environmentally
friendly or hazardous materials.

Unit has at least the following parts that should be
regarded as non-environmental friendly waste products:

Tubehead (Pb, oil)

Collimator (Pb)

All electronic circuits, electronic boards inside
Sensor covers (EMC painted)
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2 Unit description

2 Unit description

2.1 Main parts and controls

13 7 2 4 1. Column
. Carriage
8 . Main support

. Rotating unit

. On/off switch (rear of carriage)

=
o
a W N

i I| » f’l and main fuses
-—
, . 6. Tubehead assembly
. (- 12
. 7. Touch screen display
| 2 8. Patient positioning panel
! 9. Sensor head
10.Head support
1 11.Chin rest

12.Handles

. 13.Cephalostat unit
14.Cephalostat sensor
15.Secondary collimator

16.Patient positioning panel

On/off switch (used to power the unit on and off) and
main fuses.

PC with MDD approved dental imaging software and 3D
viewing software (not included).

All software must conform to the MDD and the relevant
legal requirements in the USA.

The PC must conform to all the unit and dental imaging
software requirements.
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1. Sensor holder (panoramic units without 3D option)

2. Panoramic sensor

1. 3D sensor (units with 3D option)

2. Panoramic sensor
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2.2 Patient positioning lights

© 00 N O o0 b~ W

CP3DPro

. Midsagittal light
. Frankfort horizontal (FH) light /

Horizontal light, top of 130 mm high FOV (Medium Panel
3D option only)

. Image layer light

. Cephalometric FH light

. TMJ light

. Horizontal light, top of 78 mm high FOV
. Horizontal light, top of 61 mm high FOV
. Horizontal light, top of 50 mm FOV

. Horizontal light, bottom of FOV




2 Unit description

Panoramic lights

1. Midsagittal light
2. FH light

1. Image layer
2. TMJ light




2 Unit description

Cephalometric lights (optional)

1. FH light

3D lights (optional)

NOTICE! Appropriate lights are turned automatically on
based on selected FOV.

1

1. Midsagittal light




2 Unit description

2. Horizontal light, top of FOV
NOTICE! With Medium Panel 3D option, Optional 130
mm height is indicated with Frankfort horizontal (FH)
light. Move FH light to 130 mm position (locked in up-
position).

3. Horizontal light, bottom of FOV




2 Unit description

2.3 Patient positioning panel

o0 N OO 00 W N -

9.

Ajm
p\[] ]

Vo R

. Carriage UP

. Carriage DOWN

. Positioning lights ON/OFF

. Patient positioning lights

. Start position

. Chin support UP

. Chin support DOWN

. Move the image layer anterior before exposure 3 mm,

with sinus program 10 mm

Normal occlusion/ reset position

10.Move the image layer posterior before exposure 3 mm,

with sinus program 10 mm.

2.3.1  Cephalometric unit positioning panel

1. Carriage UP
2. Carriage DOWN

3. Positioning lights ON/OFF

17



2 Unit description

2.4 Main control panel

Jane Doe

—

. Modality / imaging program section

. Status of the unit

. Settings

. End examination

. Automatic Dose Control
. Manual mode

. Test mode

. Patient size selection

© 00 N OO 0 ~ 0N

. Exposure settings




2 Unit description

2.5 Unit identification labels

0 N O o0 b~ W N

. Main label

. 10A & 15A Fuse labels (next to the fuse holder)
. Laser class 1 warning label IEC 60825-1:2007

. Ethernet label

. Sensors

. (Primary) collimator label

. (Secondary) cephalostat collimator label
. Tubehead label

(on the tubehead and on the tubehead cover)

. Warning label for deadly voltages

(inside the tubehead cover)

10.Cephalostat main label




2 Unit description

2.6 Unit movements

Panoramic unit movements

-movement

X-movement

Y-movement

Rofafion

(R)

ollimator

()

hin rest

()

Defector

(D)

/-movement

20



2 Unit description

Cephalometric unit movements

T-movement S-movement

2.7 Finger guards
If finger guards are installed incorrectly during the service,
unit may get stuck in some extreme positions in
N-movements.

Correct installing of finger guards:

21



2 Unit description

2.8

1. These marks should be in this corner facing up.
2. part number 204373 / SP00374
3. part number 204374 / SP00374
4. part number 204375 / SP00374

Emergency stop switch

In case of malfunction of the exposure button or other
protective devices of the unit, an emergency stop switches
are located near the handles and on the cephalostat unit,
so that the patient can easily reach them.

If the emergency stop switch is pressed during an
exposure, the exposure is terminated immediately and the
x-ray unit is completely stopped. An interrupted exposure
cannot be continued later, but has to be retaken from the
beginning after the emergency stop switch is released.

Press to stop the unit, rotate to release.

22



2 Unit description




2 Unit description
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3 Electrical description

3 Electrical description

3.1 Circuit boards

There are three types of circuit board. Some versions may
have different and/or additional boards.

Logic boards
Three logic boards:

R3220 CPU

(Additional one in ceph)
R3300 101
R3400 102

They all use FPGA chips and the embedded SW.
- One touch screen display PC board. It communicates via
the internal Ethernet.

Power boards

Three low voltage boards:
EG400 Panel power supply

R5300 Panel raw power supply
(Additional one in ceph)

Power supply for DC voltages (MPQ200D)

Two high voltage boards:
R3710 X-ray power supply
R3810 X-ray generator

Satellite boards

Seven (nine in cephalostat models) optosensor boards:

EB100 Rotator opto board

25



3 Electrical description

Satellite boards

Seven (nine in cephalostat models) optosensor boards:
5x EG100 Dual opto board

2 x EE100 Ceph encoder opto board

EC400 MFQV Collimator opto board

Five (seven in cephalostat models) connector boards:

EA100 DC Power distribution board

EA200 AC Power distribution board

EA300 Connector board

EC100/ Panorama sensor connector boards
ED100

EE200/ Cephalostat sensor connector boards
ED200

Seven stepper drive modules
(two more with cephalostat option, one more with MFOV
option):

R5100 3-phase stepper drivers

Interface board:

EG200 Interface board (Additional one in ceph)

Special purpose board

26



3 Electrical description

3.2 Electrical component location

Circuit boards - Main unit SFOV

Switch  EG100
_ RS100 5400
— s —h AA

Y X-ray
T o % = f A A
t@o S R5100/ EBI0O ==, 4 EGI00 PU

filter
1 | EG200

D o g
R5100

GUI PC

aa

Mains
switch

&
fuses ©

L

P —

B il

Mains
filter €3

-
q
'
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3 Electrical description

Circuit boards - Main unit MFOVI

Switch EG100
i ~— RS100 5100
= a8 —h AA R X-ray

r o — i A
O% PSU
Tﬁgo o , R5100 ’ EB100 — EG100 filter

{ / ] EG200

/1 I
L °| oo o o
>/ |EG100
P 9
R5300 R5100== /I Laser
q EG100 HeistD1
microsw.
_ R3300 EC100le I
cuipc | [ L EG400 H.
%Laser
| Laser ©
Al 1
I EA300
R3400g ey, ency
° stop sﬁv}vitch Laser

§

EG100

ran§

ﬂoTranstprmer o
U

|
A §

©

Mains
filter @

-
q
'
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3 Electrical description

Circuit boards - Cephalometric unit

29



3 Electrical description

3.3 List of circuit boards and electric
devices

Column

Mains filter

Warning light connector
Exposure switch

Ethernet Switch

Carriage
Touch screen display and PC
MPQ200D Power supply

EA100 Power distribution board
EA200 Connector board

R5300 Panel raw power supply
R3300 101

R3400 102 + EA300 Connector board
FH-laser

FOV top laser / FOV bottom laser

Lower shelf

Chin support motor

EG100 Dual opto board
Emergency switch

Layer laser

Main support
R5100 3-phase stepper driver
X-motor (3-phase stepper)

30



3 Electrical description

Main support

Y-motor (3-phase stepper)
Rotation motor (3-phase stepper)

2 x EG100 Dual opto board
EB100 Rotator opto board

Rotating unit (top part)

EG200 Interface board

2 x R5100 3-phase stepper driver
N-movement motor

EG100 Dual opto board
TMJ-laser

Rotating unit (tubehead assembly)

R3710 X-ray power supply
R3810 X-ray generator
X-ray tube

Generator filter
two generator fans
2 x C-motor (Collimator)

EC400 Collimator opto board

Rotating unit (sensor head)

R3220 CPU

R5100 3-phase stepper driver
sensor swapping motor

EG100 Dual opto board

EG400 Panel power supply

3D-sensor (CMOS)

EC100 Panoramic connector board
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3 Electrical description

Cephalostat main assembly

R3210 Ceph CPU

EG200 Interface board

R5300 Panel raw power supply
R5100 3-phase stepper driver

Cephalostat (Secondary collimator)

EE100 Ceph encoder opto board
S Motor (secondary collimator)
FH laser

Cephalostat (sensor head)

EG400 Panel power supply
EE100 Ceph encoder opto board
EE200 Ceph sensor connector board

T motor (sensor)

32



Isolation diagram

3.4 Schematic diagrams

EA200
CONNECTOR BOARD

oo ° o
100-240V i
VOLTAGE LOW VOLTAGE
50/60Hz @ 2 . @ SELECTION o 2%V il I 12Vrms ELECTRONICS
— voT JUMPER 100V ‘ b
* | et
Fa %@ | I I— 12Vims IEEE 802.3
| | { T1 on the R3200
= || I
i | ]
— +24Vdc
+5Vdc
m +12Vde
-12Vdc
MPQ200D / PBM200
POWER SUPPLY . |GUIPC+LCD MONITOR
VCD_» LOW VOLTAGE SIDE
+5Vdc o—0
| . T
|
ow ’ L J
sioe - MOTOR
R3400 HOUSING
102 BOARD
DRIVE % /
@ ELECTRONIC \Z»MOTOR

)
GENERATOR BOX
2
R3710 R3810 X-RAY
X-RAY POWER SUPPLY X-RAY GENERATOR UBEIHEAD
T
RECTIFICATION
!':Vlléll'gg t( >1 ELECTRONIC +360Vdc GENERATOR 360Vdc HIGH
° ELECTRONIC VOLTAGE
l +30Vdc
f T1 Yy @
\SOLATION ISOLATION | ¥
T TR2
EG200
INTERFACE || SIDE IND1 T2
(LOW VOLTAGE) LOW \ FILAMENT
\S/%LETAGE +27,5Vdc ‘ +27,5Vde VOLTAGE

Ty
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Signalling 1 (OP 3D Pro small panel)

OP300 SFOV WIRING DIAGRAM V1.1

SIGNALS Edited by PM 23.01.2014
C10901D 204790
cBCT Ik dir//N
flat panel clk.ena,dir 6 _‘ R5100
detector — 5101 510 N-movement 3ph motor
204821 13215 Jm — stepper modJ 4 p
- 40 Ru3208 clk,ena,dir//Coll / 6 R5100
‘ PAN sensor | EC100 J3214 £ha.0 510%stepper mod'®104 Collimator 3ph motor
|| c10500D | Hanz2 e Rotator
= clk,ena,dir//Det
150 s Shlucios 3005 CPU 43203 e 6 _‘510152;(;& modJ5104 ® Detector module 3ph motor
|| FF detector a 40 13212 L3010 [ G920t ethemet
JC103 204788
J3213
| 205206 —B 13201 Japop 321110100 Mbs EB200 2
_—— ] IJBZO4 JBZOZI Detector position switch
sclk1, sclk2, data1, 504872 S @
data2, D01, D02, 204857
exp act cs1, cs2, cs3, cs4, 2048575 2 %) J3805 I 2 FAN2
2 tul?e_fail ’ exp_ena, preh_ena Head support 204872 > SoEGE = R3810
2 S047G% . P PREH_ENA, EXP_ENA, | X7y high voltage
G203 5\ XRAYZENA generator  J gignals
204793
2 IJG207 JG214 A 33810 Y3808 Kament 2 Tube head
. . , M and feedback
204798 Shift register 5 1G205 ES&%F 9 ref+feedback sianals board
Panel_ENA JG215 J3807 3500 |2 !
JG402 -2 205032
Panel PSU 1c404 46208 se21 2
Panel_SEL 2 @ G210 JG206 JG201 JG204 204866
R3710
204867 4 |J101 EG100 505451 X-RAY
JCOO01 mum 4 = = Detector selection optos PSU
2 4 EG100
204152 204155> J101 =3 =3 Collimator optos
! 204865
EG100
EXP J101 57 52 N-movement optos
Semoflex EI-C
6x0.25mm2 204152 >
ENC_SYNC
777777777777777T777777777777777777777777 @7777:::117:778(;”@@:7
CEPH sensor
e LOWer shelf | cecT oser H H — ]| D | sec  Det
Top of FOV Bottom of FOV r2 Sl cros020 | EE100 | [EE100
LE)O,O " (optional (optional) JB005 mumm == JB005 | |40 S X190 - .
ADF 205412 ‘ LI300 LI300 COIU m n/ ‘ 40 \ sra0s) [0 FF detector ‘ JEE§O1 J§§01
+ JB-Layer JB-LayerExt ‘ v v Ca rr| age - - JE205 ‘
e e e 2k £k g JB004 \ 205202 %77777‘ 4 4
JB-CT1 JB-CT2 m m
+ JB-FH + JB-MS + # ‘ 205200
204837 \ ’ -
LI300 LI300 mm ‘ clk,ena,dir//sc| _Scanning 3ph motors
5.2 N — 204814 6, C204815> 6
0 N J3319 J3318 3305 ) J3204 J3203 jos1,
J3303 ) | J5101 J5101
i i clk,ena,dir//sc R5100 R5100
FH Midsagittal ‘ *I J3208 J3215 stepper mod stepper mod
R3300 ‘ L R3220 13201 IZ-down,Z_ena 2102 a2
R332 101100 Mbo J3205 CPU -
] u3312 43307 [ 19/100 Mbps \ s210] Gigabit ethernet 2052005
| 98218 s Janrs [10/100 Mbs
j s3302 J3315 10/100 Mbs | 205029 Sec Det
J3301 J3311 J3313 J3316 i | =
| | I =
2 =
. soos| | Jmoo7_ i | VTR JEOO7 | 205896 i
Y 3ph motor N clk,ena,dir &
N R4 icoLm™ & BB | jozos S




Signalling 2 (OP 3D Pro small panel)

R3300 \ 10205 R2%0 01 [2-downz_ena | o122
J3312 101 Ja307 12/100 Mbps | s210] Gigabit ethernet
204816 502 | J8213 005 y3p11 [10/100 Mbs
J3315 10/100 Mbs | 205029 Sec
J3301 J3311 J3313 J3316 1 ‘ <
| | I =
6 E
JB008 JB007 1 | cooasao | 2048160 o 204836 JEOO7 | 20589 a
C Vahmotor ||| — ol ena,dir — — | 5 e
pn motor - y ’ JB008 JG204 =
R5100 o4s08> | //COLM 6//..204818 | | <205487> L] 46203 <
5101 = 5 EG200
stepper mod’ B101 J5101 | £ 204840 JG205 :
és%o » | R5100 o | | A e Y B —
i) stepper mod Panel_ENA
EESGE1300 J101 4 5929 & J5102 f-). ‘ JG210  JG202 L
— o I
5 9 . | 208200 20647
Y-motor optos IS I clk,ena,dir ‘ ‘ q 205202 2o T
A £ /IX Mot ‘ ? Nasion support
JG402 (Pot slide)
X 3ph motor 0 | EG400
R5100 djmi 6 | | [Panel PSU 5
stepper mo Patient positionin
| | [EmercencY| 7z . panel oomng
EG100 4 \ | | SAFETY sw i (Z, laser) Ceph
J101 !
== 204808 ‘ ‘ — JE002
x-motor optos Upper shelf | | __wmJEO04 | cgeess>
‘ 505285~ E
\ (without ceph option a jumper is needed
Ethe rn et | JB006 for closing the emergency safety switch loop)
: \
switch ‘ 205036 204156
B 206358 Gigabit ethernet  g/A00" Work
:7 ‘ Station
J3 F3
\ GUI PC — 2 J1003
—_——— 1 = Warning Light
2 L 204862
s J1004
) 2 EXP g JR216 JAZ11 JAZ00 Remote
S 4 JA206 ctrl
S ’/ Mains voltage detection 2 JA213 Ext.
20-.5064 Eﬁr%r?gctor
J3403 J3419 2 EXP ¥ia204 Board Exposure
205905 JA207 switch
J3418 JA212
Mains voltage range
305 saso1 |- -_—
2
EA300 JA304
Extension 2 ‘ Patient positioning LOWGF Shelf
Board  JA303 EXEI'EQT%EQV%Y \ panel, right
204839 R3400 C204824> |12 gszer;’ 1O, Start,
102 | Juaz02  JAS06 N LEDs
Z-MOTOR J3401 |H JA309| ‘ e
AC Motor (\] 3 3413 |
B 307 Batient oosition
J3420 I*IJA308 ‘ atient positioning
Hall 3 JA310| ! panel, left
ensor J3407 P | (2 Pio, start,
| ase LEDs
204827 —
_ 3 |
ﬁ&rﬂost\l/art]ches E J3417 a0 ‘ @
204939 505272 ‘ S Chin rest 3ph motor
204929 J3406 4 } J01 =2 = Chin rest motor optos




Signalling 1 (OP 3D Pro medium panel)

? .
SIGNALS clk,ena,dir//Coll2” ¢ 510{R5100 5101 . OP300 Maxio WIRING
€10900D 204790 ° ' stepper mod 210252 gg’r""mg}g{ L Edited by PM, 25.03.2014
flat panel || clk,ena,dir//N 6 R5100
detect i 5101 5102 N-movement 3ph motor
etector 204821 13215 Jm — stepper modJ .204944 P
- 40 J3208 i R5100
‘ PAN sensor | EC100 43214 | elk.ena.dir//Coll 6 510%stepper mod'>109 Collimator C 3ph motor
204822 R3220 210257 >
‘ C10500D o clk,ena,dir//Det
X190 =[Jc104 J3205 CPU - J3203 6 51015{;’102r modJ5102| Detector module 3ph motor ROtator
40 o) 40 Gigabit ethernet PP 20494
‘ FF detector i 13212 J3010 |Ei92bit etherne
JC103 204788
J3213
| 205206 | —1 " 13201 Jazop 43211 12100 Mbs EB200 2
- _ 4 JuB204 U202 Detector position switch
sclk1, sclk2, data1, o
data2, D01, D02, 204872> &
exp_act cs1, cs2, cs3, cs4, 2 2]
2 tubstail exp_ena, preh_ena Head support 05053 = R3810
2 204704 10 | PREH_ENA, EXP_ENA, | XTaY high voltage
G203 XRAY ENA generator  J gignals
2, 204793 I 1G207 JG214 T 93810 3808 Mgament 2 Tube head
. . ;M and feedback
204798 Shift register 5 1G205 )E(S%)(OIF 1615 9 ref+feedback 13807 signals 7 board
Panel_ENA J3809
- 205032
EG400  JG402 2 JG208 G217 2
Panel PSU JyG404 Panel SEL 2 G210 JG206 JG201 JG204 210107
- ’ — R3710
204867 4 EG100 X-RAY
JCO01 mmem IJ101 Ea Ea ) 205461 PSU
4 Detector selection optos
a5 2 4 101 FG10D N t opt
-movement optos
: ! 210106 s p
C400
EXP J401 SN =) Collimator optos
Semoflex EI-C
6x0.25mm2 C204152>
ENC_SYNC
- A ey T T #7777:::117:77877777
205200 > canning optos
Lower shelf Column/ T cePsensor | SO0
Layer CBCT CBCT i [=)
L300 | (o AfFOV Bottom of FOV Carriage |12 NS I ciosoo | EEE%OO EE100
optional i
g p (optional) JBOOS e = JB005 ‘ 40 wia X190 =2 =2
205412 ‘ Je204| || W FF detector ‘
2 LI300 LI300 LI300 LI300 ‘ 40 \ JE101 JE101
JB-LayerExt - JE205
== JB-Layer 1 | ool gl ool ool ? JB004 ‘ | |
. - <+ <+ <+ | 205202>. 4 4
+ JB-CT1 JB-CT2 w==m B-CT3 mmmJB-CT4 w ‘
JB-FH + JB-MS 205200 >
— | Zosa00o :
L1300 L1300 s ok ena,dirf/sc| _Scanning 3ph motors
b2 b2 — 204814 6/ C204815> 6
e e J3319 J3318 J3305 J3317 ) ‘ J3204 J3203 13214
J3303
2 X J5101 J5101
i i clk,ena,dir//sc R5100 R5100
FH Midsagittal ‘ *I J3208 J3215 stepper mod stepper mod
R3300 ‘ 7' 13205 (R:gZUZO J3201 IZ-down,Z_ena . sz sz
J3312 101 J3307 121100 Mbps | s210] Gigabit ethernet 205200°5
204815 13302 S ik 43202 J3211 [[10/100 Mbs ®
J3315 10/100 Mbs | 505029 Sec Det
3301 J3311 J3313 J3316 1 ‘ s
| | I =
=
JB008 JB007 6, | 2048200 | 204836 JEOO7 ‘ 205896 <
e e e e —— 5 o
Y 3ph motor N clk,ena,dir &
R510‘(’J ] coLm 8 /ﬂ/ - Jus20s JG204 E
5101 = 5 EG200
stepper mod’ SoaET JB101 3 512101 2 ‘ jgig: XRAY |F JG217|' 5
T Fein d 4 EB100] & |steppermod | E | Panel ENA |7 i ¥
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Signalling 2 (OP 3D Pro medium panel)(

Tove J3310 10/100 Mbs | . 205020>  Sec Det
J3301 J3311 J3313 J3316 I ‘ =
| | I =
204816 > 204816 > =
. Boos| | JB0O7 17’720;48167 || om0 | 7\7@4781 -1 JBoo7 204836 JEOO7 | 20589 ?) L2
Y 3ph motor - | ckenadin ol oo = | | ° Joca0s JG204 . ; %
..204303 L 204818 ]
Etg:)ggr f'l'lOdJS‘IO’I ° JB101 J5’1 01 S ‘ S JG205 EG200 . B
204818 R5100 5 ? XRAYIF G217 o —
5100 p EB100| 4 stepper mod | £ | | sans ENA ] 26208 I
sz 101 == § Jgi2 1o | | JG210  JG202
5 5 . 2050 | 05207 ), 5 205477
Y-motor optos S T clk,ena,dir f
¥ e /IX Mot ‘ ‘ mm JEO03 | 205202 Nasion support
JG402 LI300 (Pot slide)
X 3ph motor ‘ ‘ EG400 v
RS100 e 1‘ 6 | | | Panel PSU o\ )
stepper mo Patient itioni
| | TEmERGENCY| Z . panel oo
EG100 4 | | | SAFETY SW i (Z, laser) Ceph
J101 ’
=5 5§ - | | N JE002
x-motor optos U pper shelf | ] = JE004
i .E . (without ceph option a jumper is needed
Ethern et | JB006 for closing the emergency safety switch loop)
H \
switch | 205036 204156
: ‘ 206358 Gigabit ethernet ~ gA001 Work
Station
Qmﬁ) 207286 >
J3 F
| GUIPC 2 i J1003
—_— M- — — — — 1 — Warning Light
8 204862
S e L Jiooa
S 204841 > 2 JA216 JA211 JA209 emote
2 4 JA206 12Vdc ctr
S Mains voltage detection 2 JA213 EA200 Ext.
C207672> 205064
EXP Connector
J3403 J3419 2 JA204 Board Exposure
205905 JA207 switch
13418 3 JA212
Mains voltage range
Ja30s Jasot |- -
2
EA300 JA304
. |
Extension 2 ‘ Patient positioning Lowel’ Shelf
Board  jasos|— "~ EMERGENCY | panel, right
204824 SAFETY SW (YZ, PIO, Start,
204839 R3400 JA306I ‘ 12 laser) LED
102 —ff JA302 S s
Z-MOTOR J3401 1A309 I ‘ _\
AC Motor @ 3 J3413 ||
J3420 I:IJA308 JA307| ‘ E’:;i:lntl gf?sitioning
Hall 3 ‘ .
sensor 43407 Jaz1o]] P | (¥2 PiO, start,
LEDs
204827 ‘ —
5 |
- i |
ﬁmrﬂost\ll\?i?ches 4 3417 J3410 | @ .
204939 05412 ‘ Chin rest 3ph motor
204929 4 EG100
J3406 101 =1 =2 Chin rest motor optos
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Low power wiring 1 (OP 3D Pro small panel)

OP300 SFOV WIRING DIAGRAM V1.1

~ y

Edited by PM 23.01.2014 DC Fan
204800 505770
L G200 124V EB200 I Head support
R3210 J3215 +5V JG216 JB201 JB203 [ |
Rotator CPU a0 FF28V | RAYIF "ie2r2 GND
I GND J JG211
. 7
F JG209
204154 J3701 R3710
+5V. +8Vdi mains X-ray
815%919 P GNDans |JG406 EG400 JG405 i GNDg inlet PSU
flat panel +5Vdig ) flat panel JG401 § +8Vana
detector —§JG403 PSU I GNDana J3704 J3703 J3702
‘
j— B Semoflex Roboschlepp-C a
g 4x1.5mm2 9 g>(zD>D
S SZ| BB ] =
‘ FF detector || E H +|O] ¥|+|T 7O
E H J3801 J3802 J3806
PAN/CEPH modue R3810
X-ray
E H generator
oV JB002 meeesssss ssssw JB003
+6Vana .
" GNDana Carriage | oo
+6vdig T
GND ©
5 £ EA200
R5300 Panel | =iz connector 12Vac
o raw PSU o board JA210
<
Q J5302 JA208
) | 205063 45301
oL R5300 Panel ‘
a5 raw PSU ‘ 12Vac Transformer
O=D | . g’Bo08 -
w=a J5302 5301 A 12Vac | D
= e ‘ I Semoflex JA003
R) gl Roboschlepp-C
= <A \ 4x1.5mm2
o|z
‘ +15 ‘
JE0O1 ‘
[ |
oo
204795
C h ‘ +5V
ep | R0 ans 28V
|
GND .
5V
+24V R3210 \
J3206 R3400 §+24v
+5V/ CPU | 02 *%“FeND
[agi=
z 2 ‘
o> O
Gk !
+| t o
EG200 [a)=
—] XRAY IF [ | 2050635 %%5 %ﬁg %E 3§§
G211 JG212 ‘ 8006 o|9% o|¥% T PYo
JG209 | i / +8C\_:‘/SE JA104 JA105 +12V
‘ I / A106 EA100 JA108 | GND
+5V connector
Semoflex _ | | / +24V board JA109 -12v
Roboschlepp-C ‘ GND GND / Fan
4x1.5mm2 | I/ JA102 JAT03  JA101  JATIO {




Low power wiring 2 (OP 3D Pro small panel)

Semoflex Roboschlepp-C 201615 > =)
w0
4x1.5mm2 o égé 20
E H Yo ¥|¥T o
L] L]
;:l_l \El J3801 J3802 J3806
R3800
E H X-ray
generator
JB002 messssssss mssmsw JB003
____+6Vana .
GNDana Carriage | v
A
GND o
CEPH Module | § S o
[ —— | CEPH Module | > connector
E gﬁig%ﬁa”el &% board  JA210 |—12Vac
Q J5302 JA208
o ‘ 205063 Jsﬂ
ot R5300 Panel ‘
Fao raw PSU ‘ 12Vac Transformer
I | . gJB00B -
e 5302 I5301 N 12Vac | D
é - ‘ i Semoflex JA003
R 5|5 ‘ Roboschlepp-C
- A 4x1.5mm2
JEOO1 |
|
o
204795
|
+5V
Ceph | R3300 ..o [+24V
‘ 101 GND
|
‘ +5V
R3400 +24V
| 02 % FEND
— =1
>
=) § > O |
O|¥ o
EG200 > o3
XRAY IF | PGS giRs OF > z2 z8
JG211 JG212 ‘ JB006 O+ +| O+ ¥ +|+ O
JG209 i I / +8(;/|3:§‘ JA104 JA105 +12V
‘ I / EA100 JA108 | GND
JA106 connector
Semoflex uild -
Roboschlepp-C | | +24V board Jatoo p12Y
4x1.5mm?2 | JA102 JA103 JA101 JA110 /
] G -
S 2oy
sy © o Ig
GUI PC GND ol 93
T
206358 =
+12V T
Ethernet S>>
switch GND ZIREZ
EF |0
204899
MPQ-200D / PBM200
Power Supply
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Low power wiring 1 (OP 3D Pro medium panel)

OP300 Maxio WIRING DIAGRAM V1.2

Edited by PM, 25.03.2014
y DC Fan
210138
Fan 205770 EB200 Head support
i+ . EG200  j57Ts 2 20 JB203
5V
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Low power wiring 2 (OP 3D Pro medium panel)
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Mains power wiring 1 (OP 3D Pro small panel)
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Mains power wiring 2 (OP 3D Pro small panel) (OP300 SFOV)
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Mains power wiring 1 ( MFOV)

OP300 Maxio WIRING DIAGRAM V1.2
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AC Edited by PM, 25.03.2014
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Mains power wiring 2
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3.5 Circuit board descriptions

3.5.1 R3220 CPU (Central Processing Unit)

DESCRIPTION:

There is one board in each base unit but two if the CEPH

unit exists.
The first one is for the central control of the unit including

functions for panorama and 3D image acquisition as well
as motion and x-ray control. The gateway to external data
communication is handled by the R3220 through the 1GB

Ethernet connection (J3210).
The second one is used for CEPH imaging and it manages

related motion and image grabbing in the CEPH head. Note
that the R3210 in the CEPH unit acts like any other 10
boards (R3300 /R3400) and it communicates through the
internal 100MB fast Ethernet connection (J3211).

LOCATION:

The main R3220 is located on the top of the rotating unit (in

the sensor side).
The CEPH R3210 is located inside of CEPH unit.

CONTROL FUNCTIONS:

Main R3220:

System control,

1Gb Ethernet for external communications,
100Mb Ethernet for internal communications,
3D-image grabbing,

Panorama image grabbing,

Image buffering in the DDRAM memory,
N-motion control signaling,

Collimator control signaling,

Sensor swap control signaling,

Exposure control signaling

Note! If R3220 Main CPU is changed, order it from the
manufacturer with the required serial number.
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3.5.2 CEPH R3210

DESCRIPTION:

CEPH image capturing,

Image buffering in the DDRAM memory,
Image calculation,

Sensor motion signaling,

Secondary collimator motion signaling

FUSES:
None

INDICATOR LEDS:
Giga Ethernet status indicators:

D1 Duplex mode
D2 1GB

D3 100MB

D4 10MB

D5 Link activity

100Meg Ethernet status indicators:
D6 100MB

D7 Link activity

D8 Link OK

Motor power status:
D9 +24V switched ON
D10 +5V switched ON

Internal power status:
D11 +5V input OK
D13 +1.25V OK
D14 +1.2V PLL OK
D15 +1.8V OK
D16 +2.5V OK

Special purposes:

D18 - D25 are used for special purpose and no specific

meanings exist.

TEST PINS:
None
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3.5.3 R3300 101 (Input/Output 1)

DESCRIPTION:
IO board used mainly for interfacing with stepper motors

and lights. Includes an FPGA integrated circuit and embed-
ded SW.

LOCATION:
In the column / carriage.

FUNCTIONS:

Rotation motor and position detection
X motor and position detection

Y motor and position detection

Layer, FH, Midsagittal and 3D lights
Mains voltage measurement

X-ray warning alarm.

INPUTS:

+24Vdc, mainly for motors
+5V, for logic

FUSES:

None

INDICATOR LEDS:

D3 +1,25V
D4 +3,3V
TEST PINS:

TP7 GND
TP10 GND
TP11 POWGND
TP12 GND
TP13 GND

TP14 GND
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3.5.4 R3400 NGEO 102 (Input/Output 2
Board)

WARNING!

Dangerous mains voltage on part of this board.

The dangerous part is marked with crosshatched lines.
LA1 also indicates when there is live voltage on the board.

DESCRIPTION:

The operation of external |02 board is controlled via the in-
ternal Ethernet.

LOCATION:
In the column / carriage.

FUNCTIONS:

100Mb Ethernet for internal communication,
Remote control interface,

Emergency stop interface,

Z-motor safety logic and motor driving,

Chin motor driving,

Chin motor encoder (optos),

Patient positioning panel LED driver,
Patient positioning device (VT) interface.

FUSES:
F1 T5A 250V, 6 x 32

INDICATOR LIGHT:
LA1 Light indicates dangerous voltage (mains)

ON = DANGER: Mains voltage present
OFF = No voltage




INDICATOR LEDS:

D1 3.3V

D2 1.25V

D3 Exposure switch pressed indicator
D4 Z-ENA_ETH

D5 Z-DOWN_ETH

D6 Z-UP_ETH

D15 Z-UP

D16 Z-DOWN

D18 Z-ENA

D30 Z-LOW LIMIT

D31 Z-UPPER LIMIT

D20 Ethernet LINK OK

D21 Ethernet Speed (On=100MB, Off=10MB)
D22 Ethernet Transferring Activities
TEST PINS:

TP1 GND

TP3 +3,3V
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3.5.5 R3710 X-Ray power supply

WARNING!
Dangerous mains voltage on part of this board.
LA1 also indicates when there is live voltage on the board.

DESCRIPTION:
Generates the voltages for the R3700 X-ray Generator.

LOCATION:
In the tubehead side of the rotating unit.

FUSES:

F1 T2A 250V
F2 FF8A 500V
F3 T1A 250V
INPUTS:

Mains voltage input

OUTPUTS:

Non-mains isolated +30Vdc
Isolated +27.5Vdc
Isolated -15Vdc

INDICATOR LIGHTS:
LA1 Light indicates dangerous voltage (mains)

ON = DANGER: Mains voltage present
OFF = No voltage

INDICATOR LEDS:

D13 +27,5V

D20 -15V

D11 Line voltage over 160V indicator
TEST PINS:

None
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3.5.6 R3810 X-Ray generator

WARNING!
Dangerous mains voltage on part of this board.
LA1 also indicates when there is live voltage on the board.

DESCRIPTION:

The board has two main functions:

To generate 360Vp-p AC voltage for tubehead from the
mains supply voltage, 230 VAC, and to generate the fila-
ment voltage for the tubehead and the feedback signals.

LOCATION:
In the tubehead side of the rotating unit.

FUSES:
None

INDICATOR LIGHTS:
LA1 Light indicates dangerous voltage (mains)

ON = DANGER: Mains voltage present
OFF = No voltage

INDICATOR LEDS:

D1 FIV Filament power supply

D2 +15V

D3 PREH

D30 +15Vdc HV

D31 EXP (3D flashing, pan constant)

D32 FAIL
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TEST PINS:

TP1
TP2
TP3
TP4
TP5
TP6
TP7
TP8
TP
TP10
TP11
TP12
TP13
TP14
TP15
TP16

kVfb
mAfb

15V

HVGND

High Voltage (HV) BRIDGE FETDRIVE FETAD
HV BRIDGE FETDRIVE FETBC
FAN_OVERRIDE, Not assembled
Exposure Enabled (EXPENA)
KVFB

KVREF

Not for service use

GND

PREHREF

MAREF

MAFB

Not for service use

PREHFB

GND

=20 kV/V (eg. 60 kV = 3V)
= 3.56 mA/V (eg. 8 mA = 2.25V)
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3.5.7 R5100 3-Phase stepper driver

DESCRIPTION:

Is used to drive a stepper motor according to a digital input
signal.

LOCATION:
Close to each stepper motor.

FUSES:
None

INDICATOR LEDS:
D1 +5V
D2 +28V

TEST PINS:
GND

Vref

clk

ENA

dir

55



3.5.8 R5300 Panel raw power supply

DESCRIPTION:

There is one board in each base unit but two if the CEPH

unit exists.
The first one generates +8V low voltage for the analog side

of the 3D and panorama sensor power chains.
The second one generates +8V low voltage for the analog

side of the CEPH sensor power chains.

NOTE! The +8V is distributed to the EG400 power supply,
which re-regulates it down to +6V for panorama / CEPH
sensors and down to +5V for the 3D sensor.

LOCATION:

First one is located in the vertical carriage for the 3D and

panorama Sensors.
Second one is located in the CEPH unit for the CEPH sen-
Sor.

INPUTS:
12Vac

OUTPUTS:
+8Vdc (analog side)

FUSES:
F1 T2A/250V 6 x 32

INDICATOR LEDS:

H1 = 12Vac (input)
H2 = +8V (output)
TEST PINS:

None
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3.5.9 EA100 Power distribution board

DESCRIPTION:

EA100 removes noise from the PSU output (MPQ200D or
equivalent) and distributes it to various parts of the system.
Digital +8V raw panel voltage is also regulated from +12V
input. Board includes two 12V-connectors for chassis fans.

LOCATION:

In the bottom part of the column inside metal shield box
together with EA200 and the PSU.

FUNCTIONS:

Noise filtering from SMPS output.
Distribution of DC voltages.
+8V regulation.

FUSES
F1 5x20mm 1AT UL
F2 5x20mm 10AT UL
(automatic fuse from revision 4)
F3 5x20mm 4AT UL
NOTE!

When changing/checking fuses, make sure that fuses and
fuse holder metallic contact surfaces are clean. Tighten
fuses properly so that good electrical contact is achieved.

INPUTS:
+5Vdc
+24Vdc
+12Vdc
-12Vdc

Optional 12Vac for +8V generation instead of 12Vdc.
Selectable with jumper JP2.

OUTPUTS:
+5Vdc
+24\Vdc
-12Vdc
+12Vdc
+8Vdc
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INDICATOR LEDS:

H5 +5V

H6 +24V
H7 -12V
H8 +12V
H9 +8V

JUMPERS:

JP1 1&2, 3&4 shorted: regulate +8V from SMPS
(normal operation)
JP2 1&2, 3&4 shorted: regulate +8V from +12Vac input

NOTE!
Do not install jumpers on JP1 & JP2 simultaneously!

TEST PINS:

TP1 +5V IN

TP2 +24V IN

TP3 -12V IN

TP4 +12V IN

TP5 +5V OUT

TP6 +5V OUT GND
TP7 +24V OUT

TP8 +24V OUT GND
TP9 -12V OUT
TP10 -12V OUT GND

TP11 +12V OUT
TP12 +12V OUT GND
TP13 +12V RAW
TP14 +12V RAW GND
TP15 +8V OUT

TP16 +8V OUT GND
TP16 INPUT GND
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3.5.10 EAZ200 Connector board

DESCRIPTION:

The main function is to distribute AC voltage from the mains
switch (main power supply) to the:

- 100/120/230/12Vac transformer

- to MPQ-200D/PBM200 power supply

- to R3700 X-ray power supply

EA200 is also used as a connector board for EXP signal
disribution(to R3400/EG200) and a relay for the external
warning light.

EA200 is also used for detecting mains voltage AC level.

LOCATION:
Board is located in the lower part of the vertical carriage.

INPUTS:

Exposure switch signal

Relay Vcc

AC input (230/120/100Vac)

Mains detection voltage(12Vac) from transformer

OUTPUTS:

Exposure switch signal to R3400
Exposure switch signal to EG200
Warning light relay terminal

Mains to MPQ-200D/PBM200
Mains to R3700 X-ray power supply
Mains detection signal to r3300
100/120/230Vac to Transformer

FUSES:
F1 Slowblow 8A/250V, 6x32mm

INDICATOR LIGHTS:

HA1 Light indicates the existence of the mains volt-
age.
ON = DANGER: Voltage more than 65V
OFF = Voltage less than 65V
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INDICATOR LEDS:

D22 indicates the existence of the 12Vac mains volt-
age measuring voltage.

TEST PINS:
TP1 Ground
Test point for secondary side grounding.

NOTE!
Not suitable for measuring the mains side grounding.

EA200 Block diagram

+5Vdc TP1 (TP17 GND) H5  TP5(TP6 GND)  45vdc
INPUT F2 OUTPUT
JA101 FILT JA102
—— JA103
—— JA104
—— JA105
—— JA106
+24vde  TP2(TP17 GND) H6 TP7 (TP8 GND) 44
INPUT F3 OUTPUT
JA101 FILT . JA104
—— JA105
—— JA106

A2vde  TP3(TP17 GND) TH? TP9Y (TP10 GND)  _45\/4c

INPUT OUTPUT
JA101 FILT e JA109
I— JA110
+12vde  TP4 (TP17 GND) H8  TP11 (TP12 GND) , 15\/4c
INPUT OUTPUT
JA101 FILT . JA102
l ——— JA103
JP1

L JA108
12Vac H9 +8Vdc
INPUT OUTPUT

o REG/
JA107 “— LT JA105
JA106

TP15 (TP16 GND)




3.5.11 EA300 Connector board

DESCRIPTION:

Is used as an interface between the R3400 NGEO |02 and
patient positioning panels.

LOCATION:
Daughter board for the R3400 NGEO 102

FUNCTIONS:

Emergency stop interface (chin support)
Emergency stop interface (CEPH).

Patient positioning left side panel interface.
Patient positioning right side panel interface.
Patient positioning CEPH interface.

Patient positioning left side panel LEDs driver.
Patient positioning right side panel LEDs driver.

FUSES:
None

INDICATOR LIGHTS:
None

TEST PINS:
None

3.5.12 EB100 Rotator opto board

DESCRIPTION:

EB100 has four optoswitches and is used for rotator posi-
tion (HOME, MIDDLE, ENC1, ENC2) detection.

LOCATION:
In the upper shelf above the rotating unit.

FUNCTIONS:
Four optoswitches for position detection.

INPUTS:
+3.3Vdc for optoswitch LEDs
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DESCRIPTION:

OUTPUTS:
Optoswitch outputs

INDICATOR LEDS:
None

TEST PINS:
None

3.5.13 EC100 Pan sensor connector board

DESCRIPTION:

EC100 routes image data from the panoramic x-ray image
sensor assembly and provides operating voltages and con-
trol signals to the sensor. Device-side connector that docks
the sensor to the main unit is mounted on this board.

LOCATION:
In the panoramic sensor mount assembly.

FUNCTIONS:

Signal routing from x-ray sensor assembly to the main unit
via docking connector.

INPUTS:

Image data and control signals to/from sensor.
+6V analog and digital operating voltages.

OUTPUTS:

Image data and control signals to/from sensor
+6V analog and digital operating voltages.

INDICATOR LEDS:
None

TEST PINS:
None
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3.5.14 ED100 Pan sensor connector board

DESCRIPTION:

ED100 routes image data from the panoramic x-ray image
sensor and provides operating voltages and control signals
to the sensor. Connector that docks the sensor to the main
unit is mounted on this board.

LOCATION:
Inside panoramic x-ray image sensor.

FUNCTIONS:

Signal routing from x-ray sensor to the main unit via docking
connector. Final voltage regulation for the sensor.

INPUTS:

Image data and control signals to/from sensor.
+6V analog and digital operating voltages.

OUTPUTS:

Image data and control signals to/from sensor.
+5V analog and digital operating voltages.

INDICATOR LEDS:
None

TEST PINS:
None
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3.5.15 ED200 Ceph sensor connector board

DESCRIPTION:

ED200 routes image data from the cephalometric x-ray im-
age sensor and provides operating voltages and control
signals to the sensor. Connector that docks the sensor to
the main unit is mounted on this board.

LOCATION:
Inside cephalometric x-ray image sensor.

FUNCTIONS:

Signal routing from x-ray sensor to the main unit via docking
connector. Final voltage regulation for the sensor.

INPUTS:

Image data and control signals to/from sensor.
+6V analog and digital operating voltages.

OUTPUTS:

Image data and control signals to/from sensor.
+5V analog and digital operating voltages.

INDICATOR LEDS:
None

TEST PINS:
None
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3.5.16 EE100 Ceph encoder opto board

DESCRIPTION:

EE100 has three optoswitches and is used for cephalostat
head sensor position and secondary collimator position
(HOME, ENC_A, ENC_B) detection.

LOCATION:

Two in the cephalostat head; one in moving sensor assem-
bly, another one in moving secondary collimator assembly.

FUNCTIONS:
Three optoswitches for position detection.

INPUTS:
+5Vdc for optoswitch LEDs

OUTPUTS:
Optoswitch outputs in 2.5V logic.

INDICATOR LEDS:
None

TEST PINS:
None
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3.5.17 EE200 Ceph sensor connector board

DESCRIPTION:

EE200 routes image data from the cephalometric X-ray im-
age sensor assembly and provides operating voltages and
control signals to the sensor. Device-side connector that
docks the sensor to the main unit is mounted on this board.

LOCATION:
In the cephalometric sensor mount assembly.

FUNCTIONS:

Signal routing from x-ray sensor assembly to the main unit
via docking connector.

INPUTS:

Image data and control signals to/from sensor.
+6V analog and digital operating voltages.

OUTPUTS:

Image data and control signals to/from sensor.
+6V analog and digital operating voltages.

INDICATOR LEDS:
None

TEST PINS:
None
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3.5.18 EG100 Dual opto board

DESCRIPTION:

EG100 has two optoswitches and is used for position (LIM-
IT, MIDDLE) detection in various movements of the unit.

LOCATION:

Two in the upper shelf (X-, Y-movements). Two in the rotat-
ing unit (N-, Collimator-movements). One in the lower shelf
(Chin support movement).

FUNCTIONS:
Two optoswitches for position detection.

INPUTS:
+3.3Vdc for optoswitch LEDs

OUTPUTS:
Optoswitch outputs

INDICATOR LEDS:
None

TEST PINS:
None
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3.5.19 EG200 Interface board

DESCRIPTION:

EG200 is a general I/0-board and includes electronics for
controlling the X-ray generator.
There are two pcb’s in each unit.

LOCATION:

In the top part of the rotating unit and inside of the cephalo-
head.

FUNCTIONS:

X-ray generator control

EXP signal interface

Generator temperature measuring
Interface for optos/micros

Position light modules drive
General i/o-interface

Distribution of +5V/24Vdc voltages

INPUTS:

+5Vdc for logic

+24Vdc for ad/da-converters

Exposure signals from EA200 and R3200
X-ray generator control signals from R3200
NTC-thermistor/Nasio potentiometer input
Feedback signals from x-ray generator
Opto-/microinterfaces

R3200 shiftregister i/o-control interface
General Ivttl-interface

OUTPUTS:

X-ray generator control signals
light modules drive

General Ivttl-interface

+5Vdc

+24Vdc
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INDICATOR LEDS:

D1 +28V

D2 +5V

D3 +5V Xray
D4 +3.3V

D5 Xray Ena
D6 Preh Ena
D7 Exp Ena
TEST PINS:

TP1,3 GND

TP2 POWGND
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3.5.20 EG400 Panel power supply

DESCRIPTION:

Generates the low voltages for the PAN/CEPH and 3D sen-
sors.The board regulates the voltages, 8V analog to 6V or
5V analog and 8V digital to 6V or 5V digital, depending on
what mode is used. There are also power enables in the cir-
cuit. One is external and one is internal. The external P/E is
connected to the digital regulation circuit and internal P/E is
connected from the digital output to the analog enable. The
PAN selecting signal controls the output voltage. On PAN/
CEPH mode (default) the output voltages are 6V. When this
signal is activated, the EG400 is in 3D mode and output
voltages are 5V. The switching circuitry requires an external
+24V for power.

LOCATION:
In the sensor head.

INPUTS:

+8Vdc (digital side)

+8Vdc (analog side)

+24Vdc  (power for mode switching)

Panel power enable from the EG200 XRAY IF
PAN/3D select signal from the EG200 XRAY IF

OUTPUTS:

+6Vdc (digital side) PAN mode
+5Vdc (digital side) 3D mode
+6Vdc (analog side) PAN mode
+5Vdc (analog side) 3D mode
FUSES:

None

INDICATOR LEDS:

D3 digital
D4 analog
TEST PINS:

D4 analog
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3.5.21 Panoramic sensor (CMOS)

DESCRIPTION:
Panoramic image acquisition.

LOCATION:
Rotating unit (sensor head)

FUSES:
None

INDICATOR LEDS:
None

3.5.22 3D sensor (CMOS)
DESCRIPTION:
3D image acquisition.

LOCATION:
Rotating unit (sensor head)

FUSES:
None

INDICATOR LEDS:
None
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3.5.23 Ethernet switch/router

DESCRIPTION:
Ethernet traffic routing

LOCATION:
In the upper shelf.

FUSES:
None

INDICATOR LEDS:

D1-D5
OFF = no connection
ON = link connection OK (no traffic)
FLASH = link connection OK (traffic)
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3.5.24 EC400 Collimator opto board

DESCRIPTION:

EC400 has four optoswitches and is used for collimator po-
sition (HOME 1, HOME 2, LIM1, LIM2) detection.

LOCATION:
In the rotating unit (Collimator movements).

FUNCTIONS:
Four optoswitches for position detection.

INPUTS:
+3.3Vdc for optoswitch LEDs

OUTPUTS:
Optoswitch outputs

INDICATOR LEDS:
None

FUSES:
None
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3.6 Replacing the boards

Following is a list what should be checked/calibrated after
replacing certain parts on the system. In addition, Quality
Check (QC) images of all modalities should be taken and
inspected every time after replacing any part on the
system.

EG200 X-ray Interface Board (rotating unit)

1. Preheat calibration
2. mA calibration

EG200 X-ray Interface Board (ceph head)

1. Check operation of all cephalostat patient positioning
panel buttons

2. Soft tissue filter calibration

3. Take lateral ceph images to test soft tissue filter
operation (by moving nasion support)

EG400 Panel PSU (rotator unit)

1. Pan pixel calibration
2. 3D pixel calibration

EG400 Panel PSU (ceph)
1. Ceph pixel calibration
R3220 CPU Board (in the rotator unit)

1. Upgrade the unit's embedded software. Use automatic
update to ensure all software components are compat-
ible. The R3220 CPU board must be separately updat-
ed before a full update is done if the replacement board
is not preprogrammed with R3220 Main CPU software.
Instructions on how to do this are included in the soft-
ware release package.

2. Perform full calibration of the unit (starting with preheat
and mA calibrations)
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R3210 CPU Board (ceph)

1.

Upgrade the unit’'s embedded software. Use automatic
update to ensure all software components are compat-
ible. The R3210 CPU board must be separately updat-
ed before a full update is done if the replacement board
is not preprogrammed with R3210 Ceph CPU software.
Instructions on how to do this are included in the soft-
ware release package.

R3300 |01 Board

1.

Upgrade the unit’'s embedded software. Use automatic
update to ensure all software components are compat-
ible.

VAC Calibration (optional): Measure current mains volt-
age (VAC) value using multimeter or similar. Then start
the unit and go to SERVICE mode. Calibrate VAC off-
set by using command "vaccalib [realVAC]", where re-
alVAC is measured VAC value.

R3400 102 Board

1.

Upgrade the unit’'s embedded software. Use automatic
update to ensure all software components are compat-
ible.

R3710 X-Ray Power Supply /
R3810 X-Ray Generator Board

1.
2.
3.

Preheat calibration
mA calibration
Pixel calibrations for all modalities

R5300 Sensor Power Supply

1.
2.

Pan pixel calibration
3D pixel calibration

R5300 Sensor Power Supply (ceph)

1.

GUI

Ceph pixel calibration

Upgrade the unit’'s embedded software. Use automatic
update to ensure all software components are compat-
ible.

Perform full calibration of the unit.
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Panoramic image sensor

1. Pan collimator calibration
2. Pan geometry calibration
3. Pan pixel calibration

3D image sensor

3D collimator calibration
Pan collimator calibration
3D geometry calibration
3D pixel calibration

PON=

Ceph image sensor

1. Ceph rot angle calibration
2. Ceph mech adj calibration
3. Ceph pix calibration

Tubehead

1. Perform full calibration of the unit (starting with preheat

and mA calibrations)

Collimator

1. Perform full calibration of the unit (except preheat and

mA calibrations not needed)

& WARNING!

Modification of external
light circuitry for 230VThese instructions
shall be followed if external 230V warning light is
remote exposure button

used instead of the
assembly (900634).

& WARNING!

Maximum 240Vac warning light is allowed to be
connected to the interface after the modifications!
Current rating of the F3 fuse is 2A.
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A WARNING!

Only authorized technician is allowed to do these
changes!

1. Open lower carriage covers to access to EA200 board.

2. Remove cable 207286 (J3, JA211 and JA209).

3. Attach cable 204862 (JA209) to connector JA209 on
the EA200 board.

4. Connection box changes on the column base are de-
scribed in the following picture.

5. Connect the external warning light to the terminals
shown in the picture. The connecting cables of the ex-
ternal warning light needs to fulfill these requirements:
Min AWG16, 300V, FT1 or VW1, UL Recognized.

6. Make sure that correct fuse (2A 240V 6,3 x 3,2 mm UR,
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CSA) is in the units F3 fuse holder.

- - -_“
'\‘\
."‘u
; N

7. Remove cable 207263.Insert the external warning light
to the two left-most terminals.

A Check the F3 fuse.
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4 Firmware description

4.1 Overview
The firmware is located on four components:
- R8220 CPU: Main control, image acquisition,

UDP/IP interface to the acquisition PC, collimator,
sensor and n (rotation center offset) motor control.

- R3210 Ceph: Ceph movement control and ceph
image acquisition.

- R3300 101: rotation, x and y motor control, posi-
tioning lights.

- R3400 102: chin support motor control, Z motor
control, positioning lights.

- Touch screen display (the embedded PC): user in-
terface, calibration data.

Communication between the 10 boards and touch screen
display is via an internal 100 Base-T Ethernet connection.

Workstation

GUI sW

HigF

Driver

1000Base-T Ethernet UDP/IP

100Base-T Ethernet
R3200 CPU board R3200 Ceph

Boot SW R3300 I0 board R3400 I0 board GUI
Boot SW
GUI SW
Main CPU SW R3300 Control SW R3400 Control SW :l4_|

Ceph SW
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4 Firmware description

4.2 Detailed View

R3220 CPU
Executes the main and boot SW of the unit.
Boot software

Loads the main software into the RAM and starts it.
Handles the initial unit software loading and boot mode
updates.

Main software

Controls and coordinates unit movements, exposure,
image acquisition and transfer.

The image data acquired during image capture are stored
in the internal memory of the unit. After image acquisition
the image data are transferred to the workstation using the
external 1000 Base - T Ethernet UDP/IP Ethernet.

It also handles multi connect and up to five clients (drivers,
S2Terminals or replicate PC touch screen displays) can be
connected to the unit via the external Ethernet.

It also offers firmware upgrade services for itself and
software upgrade for touch screen display. It also offers
core (FW) update service for R3300 101, R3400 102 and
R3210 Ceph as there is no direct connection from the
S2Terminal to these three boards.

R3300 101 software

Controls non-critical movements

R3400 |02 software

Controls non-critical movements, 10, lights etc.
Communicates with CPU over a 100Base-T interface.

Touch screen display software

Holds the unit calibration data that is transfered to the
R3220 CPU during start up.

R3210 Ceph CPU
Controls the cephalometric imaging movements on the

ceph end (secondary collimator and sensor movements).
Controls cephalometric image acquisition.
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4 Firmware description

4.3 Operating modes
Imaging mode

The usual operation mode. X-ray imaging is allowed when
patient study is started.

Test mode

Same as the normal imaging mode, except that the X-ray
generator is disabled. The image is grabbed but not sent to
the driver. Tests the imaging acquisition chain.

Using this mode will delete the last image taken
(temporarily stored in the unit memory) making it non-

recoverable. Useful when problems with movements,
image grabbing etc. need to be investigated.

Test mode activation/deactivation

Using the touch screen display

Activated from touch screen display by touching the T’
key. The T icon on the touch screen display will change to
the active state. Deactivate by touching the ‘T’ key again.

Using the s2terminal

Activate by entering the command: ‘testmode 1’
Deactivate by entering the command: ‘testmode O'.
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4 Firmware description

4.4 Firmware states

IO cards only have one state. The IO cards wait for
commands from the main CPU. After they receive a
command they execute the command and send an
acknowledgment of its execution to the main CPU.

CPU board (R3220) has several states that perform
various checks during operation of the system.

R3220 states
R3220 control state machine has the following states:

- Init (Initialization)

- Idle

- Select (Program select)

- Ready

- Exposure

- Transfer (Image transfer)
- Error

- Error Service

- Off (emergency stop!)
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4 Firmware description

Service end

ErrorService

Return pressed

Service exit

Init done

_ Service command ( Idle
« \_
|

Valid patient or calibration started Examination ended

Service

L¢

m
=
=]
y

| Select

LA J

{\L
"

Image discarded
(and calibrating
data received

if calibrating)

Unit in correct position |Program changed

Program change Error

before GUI freeze Reecly

u

Transfer
Exposure button pressed

'y

Exposure done Exposure
or cancelled 0-0 Error

;

|

Init (initialization) state

During the initialization state the unit carries out several
initializations and checks as follows:

- detects the 10 boards

- initializes the generator

- initializes the collimator

- initializes the image buffer and calibration data
- checks states of the sensors

- checks the state of the exposure button

- initializes the movements

Most of the essential functionality of the unit is tested
during the initialization state.

Note! The x-ray generator is not tested.
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4 Firmware description

Idle state

The unit is waiting for an examination to be started by the
driver. The service state can be entered during this state
The unit will enter the error state if a system error occurs.

Select (program select) state

The unit initializes the selected program and enters the
ready state when system is ready to take an exposure. If
the examination is ended, the unit will return to the idle
state. The unit will enter the error state if a system error
occurs.

Ready state

The unit is waiting for the exposure button to be pressed.
Once it notices that the button has been pressed the
exposure state is entered.

If the exposure program is changed when the unit is in the
ready state, the unit will revert to the select state. The unit
will enter the error state if a system error occurs.

Exposure state

The unit carries out the selected exposure program and,
when completed, proceeds to the transfer (image transfer)
state.

The exposure button is monitored during the exposure.
Rotation and sensor movements are also monitored. If a
fatal error occurs and no image has been captured the unit
will enter the error state. If an image has been captured the
unit will enter the transfer state and transfer the image to
PC and then enter the error state.

Transfer (image transfer) state

The unit waits for the image transfer to be completed. Any
calibration actions are handled if the exposure program
was a calibration program.

The exposure counter is updated.

After the driver has received the image it releases it.

It makes sure that exposure button is released and after it
has been the unit returns to the select state.
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4 Firmware description

Error state

The unit will enter the error state whenever a system error
is encountered. Movements and x-rays are stopped as a
precaution. The error log is updated. Service state may be
entered using the s2terminal for further diagnosis.

Service state
The service state (s2terminal) is entered by giving the

service command when the unit is in the error state or idle
state.
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4 Firmware description
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5 Hardware operation

5 Hardware operation

5.1 Emergency stop
When the emergency stop button is pressed it only effects the Z-movement.

Emergency stop mechanism is on R3400 |02. The 3.3 voltage from R3400 102
is routed through the emergency switch to the Z-motion control circuitry on the R3400 102.

Note! The emergency switch does not cut the power off anywhere else.

Emergency Switch

EA300 ji
NC
R3400 *3v3 j3401| [JA302]  [JA303
5] 1]
16 —16) 2]
ES_ON U16-4 JA304 JBO06
FPGA Z-motion Control circuitry ;_ I |

NOTE!

Cephalostat emergency stop wiring is
added here when cephalostat is installed.

216508 rev 1
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5 Hardware operation

5.2 Movements

ROTATION CHAIN

5.3 Rotation movement

The unit has seven motorized movements. The collimator
movements are automatic, but all the other movements are
controlled by the user with the remote control and the exposure switch.
The Z-movement is double secured with HW (single fault tolerant).

CPU BOARD
R322