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Before you begin

Conventions in this Guide

The operator should perform the procedure according to the following Safety instruction. This Manual
is intended only for VATECH Co., Ltd. authorized engineers only to avoid personal injury and damage.

VATECH Co., Ltd. holds no liability for the problems caused by unauthorized engineers.

To effectively describe safety information, the following signs are used in this manual.

WARNING Critical application information that could result in
Awm critically severe injury or damage on both operator and
equipment is described.

ACAUTlON CAUTION Important application instructions that could result in
serious personal injury or equipment damage are
described.

IMPORTANT IMPORTANT Necessary instructions or application information are
indicated.

NOT’CE NOTICE Useful information or possible harmful situations are

indicated.

‘ ‘ RADIATION Radioactivity sign to signify the radiation hazard.
(]

a
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Safety Information

X-rays can be dangerous if not used properly, followed by safety instructions. All safety instructions

and warnings must be carefully observed to guarantee the maximum protection of technicians from

X-Ray hazards. To operate and service the device, follow the instructions contained in this manual.

Operator Qualifications

IMPORTANT This equipment can only be operated or serviced by VATECH authorized
engineers who are fully trained. To operate this equipment, all operators
must:

* have read and understood the Technical manual before application.

* be familiar with the fundamental structures and functions of the
equipment with enough experience.

*  Only VATECH authorized operator can handle the electrical circuit
board, and an understanding of the electric and electrical system is
required.

+ Be able to recognize operation malfunction and implement
appropriate measures to take care of irregularities.

IMPORTANT General Safety Precautions

+ To operate and service the device, following instructions, Note,

Important, Caution, and Warning must be carefully

* Do not place any objects within the equipment operational

boundary. It can physically damage equipment.

* Ensure that this medical equipment is kept away from water,

moisture, or foreign substances at all times.

+  The sudden change of temperature may affect equipment operation
conditions by causing condensation. Wait until the equipment
reaches room temperature then turn it on.

*+ This product may only be operated with VATECH original
accessories or third-party accessories only approved by VATECH
Co., Ltd.

VDH-TeM-098

9 /214 COPYRIGHT® 2020 VATECH.
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Equipment Safety Instructions

This electro-medical device contains high voltage and current flowed parts, and the following

instructions must be followed to avoid critical damage to the body and equipment.

/A\CAUTION Electrical Safety Caution

*+ The equipment and PC should be connected to a common

protective earth. Confirm that the equipment is well-grounded.

* High voltage and current flows throw equipment. Turn off
equipment power and wait at least 2 minutes before the operation
begins.

+ Do not connect this equipment to any device without authorization
from VATECH Co., Ltd.

* Do not connect this equipment to a Multiple Portable Socket- Outlet

(MPSO) or extension wires

* Keep in mind that MCU boards are electrically sensitive that

operators need to wear shielding gloves while operating.

* The only part that can be replaced by the users is the input fuses.

Check if the fuses comply with the manufacturer’s specifications.

/\CAUTION Mechanical Safety Caution

* Be aware that fingers or parts of your body are not shut in the

equipment.

« If a problem occurs during operation, immediately press the red
emergency stop button to stop equipment operation and cut off all
power to the equipment.

* Never touch the patient while touching the connector of SIP/SOP.

+  While adjusting the patient, ensure that the laser beam is not

directed at the patient’s eyes.

*  Never expose the equipment to liquids, mists, or sprays. Any liquid

may cause an electrical shock or otherwise damage the system.
+ Do not use spray cleaners on the equipment to avoid fire.

+ Do not use solvent aerosol or spray cleaning agents directly on the
surface of the equipment. It can damage equipment, including the
LCD panel.

VDH-TeM-098 10 /214 COPYRIGHT® 2020 VATECH.
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Radioactive Warning

It is important to read this manual carefully and strictly abide by all warnings and cautions stated.

Since rules and regulations concerning radiation safety differ by country, it is the users’ responsibility

to comply with all applicable rules and regulations concerning radiation safety and protection in their

area.

The equipment must be housed inside an X-ray shielded room.

‘ ‘ Radiation Safety Caution
()
a

Or operators should use a shielding plate to minimize radiation

exposure while operating the system.

The equipment exposes radioactive rays, and only specialized
engineers can operate the system. Read and understand related

regulations and warnings.

Press the emergency button to stop equipment malfunction while
image capturing.

The patient must wear a lead apron with neck and thyroid protection
during X-ray exposure.

The only patient can remain in the shielding room during image

capturing. Do not enter the X-ray exposing area without protection.

Children and pregnant women must consult with a doctor before X-

ray exposure.

11 /214 COPYRIGHT® 2020 VATECH.
ALL RIGHTS RESERVED



VDH-TeM-098

Pre-check points for Service Technician

Vatech A9 (PHT-30CSS)

Technicalmanual

The following checkpoints must be confirmed before performing the next procedure.

No. Check Point Pass Fail
1 Do the equipment power, and PC condition work fine? | o
2 | Is the power off before the equipment repair begins? o o
3 | Is the voltage range indicated back of the equipment observed properly? | o
4 | Is the equipment grounding connection working fine? o mi
5 | Are there any unnecessary accessories that can affect the X-ray exposure | o
condition?

6 | Are at least two operators ready to start operation with enough o i
understanding of the equipment?

7 | Are all required tools ready? o i

12 /214
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Chapter 1. Hardware Part Service Guide

1. vatech A9(PHT-30CSS) System Block Diagram
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Technical-manual
2. vatech A9(PHT-30CSS) Board Configuration

The position of the board mounted on the equipment is as follows

ASSY UNIT CEPH

CEPHARM

s VERTICAL FRAME
| ” | 5 ROTATOR

CEPH unit GENERATOR
\
ASSY CEPH MAIN HANDLE FRAME
e ————— COLUMN
i
E e« —————— BASE
2.1. Vertical Frame Part
L |
i —
I r
i
14 /214
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Vatech A9 (PHT-30CSS)
Technicalmanua |

The following boards are mounted on the vertical unit.

Ethernet Grabber
' |
|
|
Noise Filter ) :
...........--......... I

Power board

MCU028 board

VDH-TeM-098 15 /214 COPYRIGHT® 2020 VATECH.
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VDH-TeM-098

N | 3
thoze/aei T

N oSl

Ethernet Grabber

o o s 75 - vns
i

HANDA 4GB DDR3 PC3L-12800S 1600
Warranty Void If Removed

IR

TONVA/0]

&
A
2
=
2
5
Gt
2

Vatech A9 (PHT-30CSS)

Technicalmanual

Function

12V/24V DC Input

RS232 to MCU

CAN to MCU (Reserve)

2 Optic signal input (Tx 1550/Rx 1310)
1 G-Ethernet output

4Gbyte memory

16 /214
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2.1.2. Main MCU BOARD (MCU028)

i e

11008 7

e 3 820NN 5
mn 2 (03 son ] i
oo (EEETSTETS] [Dajep ——coi—————=——

YA

Function . LAN communication to PC
+  CAN communication to Sensor, Inverter, Key Pad
. Motor control

- Rotator 1 axis

- Generator Tilting

- Column Up/Down

- Collimator Moving
- Sensor Moving

- CEPH Sensor Moving
*  Fan control
*  Sensor Power On/ Off control
+  Laser On/Off control
+  X-Ray control
+  X-Ray Warning Lamp control
*  Exposure Switch detection
+  MP3 control
*  Sync Pulse Generation when exposing the X-ray
+  Lighting LED control

VDH-TeM-098 17 1214 COPYRIGHT® 2020 VATECH.
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2.1.3. Power Board (VT-PWR-016)

IVUUEEELL

e o N )

Function * 24V DC Output : System, Motor, Sensor, Inverter
« 380V DC Output : Generator
*  Emergency Switch Input : Power Shutdown

2.1.4. Noise Filter

VDH-TeM-098 18 /214 COPYRIGHT® 2020 VATECH.
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2.2. Handle Unit

-

Remove the cover from the Handle Unit as shown in the image below.

VDH-TeM-098 19 /214 COPYRIGHT® 2020 VATECH.
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Vatech A9 (PHT-30CSS)
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Remove the cover from the Handle frame as shown in the image below.

Circuit Breaker

(UP/DOWN switch) Speaker  Emergency =~ ORG
Switch Sensor

2.21. TOUCH KEYPAD

N ev.B

LvE R
A R O
VIS K-011

-V1_SUB56-S3B-28 ROTATOR OFE: -«
ROTATOR, MOTOR POTENTIOHETER

CHZER 2702

st ° © = “
T T * SENSOR PART, Fg B
| 2 . cm )

VDH-TeM-098 20 /214 COPYRIGHT® 2020 VATECH.
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2.3. Rotating Unit Part

SUBO056

ASSY ROTATOR FRAME

Inverter

Sensor Motor ASSY

VDH-TeM-098 21 /214 COPYRIGHT® 2020 VATECH.
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2.3.1. Sensor Interface (SUB056)

ck2700 p———e anani2- GENERATOR/PART/” /enzros—T/T-SW-MOTOR
o)

Rev.B
!’ﬂllll|lll|I\HHII\II‘!IIMIWIIII IM\IIIIIII!III\ .
A-¥1_51B56-58 ROTATOR ORG5 o
ROTATOR, MOTOR POTENTIOMETER ©

CN2708 CH2702
=%

Function »  Control Signal Interfacing of
: Sensor moving motor, Rotator motor, and the Sensor

»  Control Power Interfacing of Sensor

2.3.2. Inverter

Function »  Supply High DC/AC Power

VDH-TeM-098 22 /214 COPYRIGHT® 2020 VATECH.
ALL RIGHTS RESERVED



Vatech A9 (PHT-30CSS)

Technicalmanual

2.3.3. CT/PANO Sensor (Xmaru1314CF)

Y !

navence 9 Xmaru 1314CF

CN2711 -~ _ CN2708 * CN2707
GENERATOR PART INPUT LOGO LED * "FAN

Ty

VE-SUB055-011 SUBOSS EOO

|

. (A|B|C|D|E]

NEHES oHe 1 A 1930

LASER MOTOR 4y
LASER MOTOR ORG . LASER LASER . CI COLLIMATOR
CN2703 CN2705 . GN2712 CN2713 CN2710

Function «  Control Signal Interfacing
: Generator, Generator Tilting motor, Laser, Laser motor, Collimator, Fan,
Sensor (CT/PANO)

«  Control Power Interfacing
: Sensor (CT/PANO), Collimator

* Generator Part Interfacing Board

VDH-TeM-098 23 /214 COPYRIGHT® 2020 VATECH.
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2.3.5. Generator (DG-07E22T2)

VDH-TeM-098 24 /214 COPYRIGHT® 2020 VATECH.
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2.4. CEPH Unit

Nl
E '
L

L

o

i
/
/

Disassemble the CEPH Unit as shown in the image below.

ASSY UNIT ARM

SUBO75

ASSY UNIT CEPH

CEPH Sensor

VDH-TeM-098 25 /214 COPYRIGHT® 2020 VATECH.
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241. CEPH Sensor (Xmaru2602)

2.4.2. CEPH Interface (SUB075)

- CEPH SENSOR MOTOR CAMERA MOTOR o200

-,
SENSOR -5V

04[NI%} - u200
NS

£0307-0_Jm
ED305-a_Jm
ED306-8_|™

SENSOR_ALRAM

SENSOR_RING

S5 g on oo
SEN_PULSE MOTOR ORG 1o, KeyP )
P5VS

vatech
VT-SUB075 EO0

MERA MOTOR

[@im)s[=:3]
(DD ETE)

BIRS  camERA SWITCH S ¢
LAMP_CONTROL

CAMERA
MOTOR 5V
CAMERA
MOTOR 24V

Function + Interfacing

: Main MCU Board (MCUO026) and CEPH Motors
+ CEPH sensors Control
+  Sensor Power Regulation

124V — £ 5V

VDH-TeM-098 26 /214 COPYRIGHT® 2020 VATECH.
ALL RIGHTS RESERVED



Vatech A9 (PHT-30CSS)

Technicalmanual

3. vatech A9(PHT-30CSS) Connection Diagram

3.1. Power and Ground Connection Diagram

AC 100~240V, 50~60Hz VT-PWR-016

(X)H003203 A > GENERATOR
Power 1
Generator High g/ﬁD—x
=
7 omoozoan (2> MCUO028_PWR
Generator Low

1 |_cTPOWER
GTGND
xBX_ 5 cNa
TX 2 53258 02
XGND 2 =
CN6 1
SMW250-03 :23
(X)H00 3200 A 4 || FSEN24GND 2
MCU010_PWR g e
l l & |[P2avm
L MGND
\ Circuit Braker &
}) }) TA35 Series 53258 08
(X)H003205 A < SPWR_ON/OFF
KB GND —
CEPH_ON
1 =] (x)Hooz02A SENSOR POWER ON/OFF | 2 | " pANG™CT ON
= L CN5
2 3 1 35312 03 o
(X)H003206 A
(X)H 003201 A i
- 4 2 7 | LEM24v_GND
| . ; EMERGENCY SWITCH | 2
= Noise Filter TB1 [ R ——
N2

TB1-20A0D0

C
.EE 3 SMAW250 03 (X)H 003207 A
—
—

N
1:; EMERGENCY SWITCH

=]

GENERATOR > (X)H003203 A
F&?ﬁ: ; TUBE PULSE™
2 1|
CN11 21|_TuBE PuLsE- %
5219 02
CN3
35312 03
TUBE INV >> (X)H003224 A
P24VS —
(SUB056) “GNp svs |4 HT-Bd
CANL Fa)
AN 3 wm i
EXPO_S' 5 X
GND _SY! CN10 l
TUBE PULSE_] | o292 o N
TUBE PULSE+ | | & 1 o 6 |C1
CN13 g 24y g Er:gav
35312 08 4 GND 1 GND
5 KV_FB 3 |Kv_FB
e NC o mA_FB P Y
xNE 1, 7 TH+ 2 |The
O [/ oBN— 8 G &
— GTGND |4
GTPOWER 5 | 1% -
CN6
53258 -05 5552‘2)
VDH-TeM-098 27 1214 COPYRIGHT® 2020 VATECH.
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MCUO028_PWR >

N

SPWR_ON/OFF

VERTICALLED <

ROTATOR2
(MCU028)

>\

ROTATOR1
(MCU028)

2\

GRABBER PWR
(MCU028)

VDH-TeM-098

Vatech A9 (PHT-30CSS)

Technicalmanual

(X)H003216 A
> ROTATOR1
12 (SUBO056)
(X)H 003204 A P3.3VS I7
SEN24V 1 e |
SENZAGND 1 ; GTPOWER 13[14
/. 3 GTGND 1516
SEN24GND 2 3 CN1200
SMW200-16C
s oonooxzira > ROTATOR2
I (SUBO056)
o 112
10 '
CN1300 15
53258-10 17
GND SYS 19|20/ | -GND_sYs
P24VS 21 |52| [ [GND_SYS
P24VS 23|54 | [GND_SYS
SEN24V P1 55|26 | [ SEN22V P1
CN1403
SMW200-26C
y ~> GRABBER PWR
(X)H003215 A
P24VS
(X)H003205 A GND_SYS
PANO CT ON 7 CN1414
53258 02
g (X)H003219A
CN1708 (X)H003218 A > CEPH(SUBO75)
SMW250-03
, SEN24V 2 SEN24GND 2
(X)H003211 A SEN24V 2 ; i SEN24GND_2
P24VS . P5VS 5
LED O 2 7
LED ONZ Z [ {1g]1M24v
LED O 3 P24vs 19|29 | [M22V
GND_SYS M GND_SYS 31 |59| [GND_SYS
RA704 GND_SYS 2324/ [ [GND_SYS
SW20005 CN1705
SMW200-24C
(X)H003217 A SUB056 ~ TUBE INV
(X)H003224 A
—| P24vs
1| 'cND svs
2 |["ExPO SW
3| [Cenp SYs
TUBE PULSE*
GND_SYS 15 | —
PSVS 17 6| [CANL
GND_SYS GND 7
P24V5 19120l GnD 8| FSalH
21(22| ~SNB ey 5 | CsTPOVE
23(24 GTGND
SEN24V_P1 135]26| “SENZAV_P1 10]
CN2704 ENI2T05
SMW200-26C
ooroozzsa o~ W_PANO
(X)H 003216 A 2 sovs T3 (SENSOR)
~B33VS 117 GND SYS 218 ||.enp svs
) GND_SYS 7
STPOWER 13]14 P5VS 9
GTG l15]16] 1]12
CN1713 CN2711
MW200-16C SMW200-12C

D (X)H003215A
P24VS
GND _SYS

2

53258 02

F-EGrabber

POWER

28 /1214
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W_PANO > Xmaru1404CF PLUS
(X)H003225 A
(SUB056) ;
2
3
41 POWER
5
6
I
8
TaTmOT BLUG)
SUBO75CEPH
! ) » CEPH PWR
CEPH(MCU028) D\ (X)H003219A (X)H 003235 A
SE
GND_sys o] _M24v 3 St
GND_SYS 3 4 M24V 3 =
5 6 4 % N5V
7 8 g
9 10
1112 CN304
P24VS 13 14 S MW25005
15 16
17 18 P5VS
19 201 ~saavs
GND_sYSs 53 24| _S24VS
CN300
CEPH SENSOR
CEPH PWR > (X)HO003235 A
SEN 5V - (Xmaru2602CF)
2
3
4
5
6
7
8
9
[10]
20037WR-10
VDH-TeM-098 29 /214 COPYRIGHT® 2020 VATECH.
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3.2. Main MCU and SENSOR Connection Diagram

MCU028_PWR >

SEN24v_1

MCUO028(MAIN CONTROL UNIT)

Vatech A9 (PHT-30CSS)

Technicalmanual

(VT-PWR-016) . > ROTATOR1
3
4 GTMO_OUTA RMO_OUT2A (SUB0S6)
5 GTMO_OUTB [ RMO OUTZE
2| mcuozs PR o RMO O
; ROTATOR PARTS1 f;éi. . gc
9 AN_ON CMO_0
10 GTPOWER o)
loN 1300 GTGND 00
Priptes
SPWR_ON/OFF <
PANO CT ON
(VT-PWR-016) CEPH_ON SPWR ONIOEF ~~» ROTATOR2
ND SYS - (SUBO056)
lcN 1404 CCANL 77| IUBE PULSEx 4
sm2s0cs N — ) | |
KExposw | ;| |[SMO ORG
(CSEN_PULSE HMI
e |* |'%| FRkoCiviroms ]
STEREO L+ ROTATOR PARTS2  RSNIC 11112|Fet_ano ore
SPEAKER [ 1 SEsio L I || o
e s SPEAKER D 15|16/ |-STCE
x a1 GND_SYS 1al20|[enD_svs
Swvzno P24VS 19 25] [onn svs
SV BT 23 (24| SRR
Usenaaver —— 72170 [Senzav
RriNes
P22vs
ooooao [1 T 7
V LED : LED_ON2 2 V_LED
_ : LED ON3 : ~—» CEPH(SUBO075)
i st B 77
Kezmo et |34 [[es ax )
fCCSMOCTRI™ | 7 | g |[[CSMO DR
P24VS T % 191 lg ggM%LKDIR A
SEN ORG E :';gmg Ore 2 CEPHPARTS  \P20VS 13|14 | [ SENSOR ALARM
— 3 NE pe
4| SENSORMOTOR up sw 12|1s| CsEN PuLsE 4
: e s
7 GND SVS al3s|[52evs UP/DOWN SW
lon 1407 CN 1406
] RN, (OPTION)
—|.P2avs
1 | [esvs ]
coLumnupsw | 21[Gp sw 2 UP&DOWN
DN_SW
s 2 | i ‘ KEYPAD
i ontse
Swzo0
BHS
o COLUMN MOTOR A DC ACTUATOR
(N 1400 CN 1100
GND_sYs
SPWR_ONIOFF s O 0 s DOORSWIN ]
- comon e ot SRS WARNNG
P24VS OUT Xon SYSTEM
[CN 1413 EXPORT PARTS DOOR SW_N "
20001 RS232 SEL
RX_PC
GRABBER PWR «~ Gub-s o
< GND_SvS EXPO_SW
P24vs 2 P24VS OUT
GRABBER PWR swwmorec —EXPOXON ;|
K RCeno_svs
NExeo reapy 71 EXPOSURE SW
P24vs ;;(( ’;E R
MODE ORG —
MODE ORG o PANO/CT MODE ORG T PEE— CS PORT
! ~ GNDSYS | f\RSzs2 SEL 7, |
ON 1415 [Cend svs RS232
3501203 JIXRNG |

TX_PC

QRXPC
GND_SYS

VDH-TeM-098

RS232_SUB

3
CN 1410

33200
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( e 05%?) sensoR PARTS > W_PANO
GTMO_OUTA [Tz _RMO_ouT2a s T2 LcANL
GTMO OUTB 3|4 | _RMO OUT2B S 3|4 |[cANH
IC 5|6 | _RMO OUT1A D SYsS 5|6 |[[GND SYS
K P3.3v 7ls OUT1B D_sYs 71| [NC
| LASER4 s |10 O OUT2A VS o | 10| [NIC
FAN_ON 11l12 0_OUT28 N_PULSE 11112 | [N7E
GTPOWER 13|14 O OUTIA ==
GTGND 15|16 0 oUTiB CN 2711
NIC |17]18] NI Smwz00-2c
ROTATOR2 ngfn??c GENERATOR PART
PN GND_sYS [Tz P2avs
(SUBO056) GND_SYS 3| 4| [P2avs CMO OUT1A
CANL [7T2] _TUBE_PULSE+ CANL 5|6 |[P5VS CMO_OUT1B
K_CANH 3|4 | TUBE PULSE- | CANH 7| s | [cmo_ouTiA CMO OUT2A O
K_EXPO_sW 5|6 | LMO_ORG FAN_ON o |10/ [FCMO_0UTIB CMO_OUT2B
SEN_PULSE 718 | NC LASER3 11l12| €
NIC RMO ORG RCasERra MO
N/C 2119 RMo LimiT ore CMO_ORG b COLLIMATOR_MOTOR
NIC GT_PANOC_ORG =
GND_SYS 1: 12 GT_CEPH ORG CN 2712 FAN_ON
P5VS 15115| Lasers SMNZ00-16C GND_SvS .- DCFAN
GND SYS 16|20 | ZGND_SYS
P24VS 1159 | _GND_SYS
P24Vs 23|54 | GND _SYS
SEN24V_P1 |25 126) SEN24V _P1 L, = DCFAN
CN 2704
SM20025C
T7lRMO _ouTia
P24VS = RMO_OUTIB
1 2
E RMO_ORG R_MOTOR RMO OUT2A
R_ORG S 2| ROTATOR ORG_POTENTIOMETER - i RMO OUT25 O ROTATOR_MOTOR
. 3
RMO LIMTT ORG | CN2708
|5
GND_SYS I
oz m— PANO MODE
PT_METER
RL_ORG XGND svys |8
onm— D N/C
[CN 2702 T_PANO_ORG GT _PANO ORG NO  com
Swwas000 7 Fenp svi
TUBE INV  « - 2| e eert oRG
|} TILTING SW_MOTOR $| [eND_sv
t|2| TUBE INVERTER - & | [eTMO OUTA
|3 2 |[eTmo outs
: CN2703
SMwz50.06
6
7
8
9
ol
lcN 2705
3312 10
KGE-KD3429D-005
24V, 0.15A (Peak)
F-EGrabber
GRABBER PWR W PANG
P24VS < -
GND_SYS m POWER
J6
sw2s8.02
u7
SFP < CEPH SENSOR
GRABBER RS232 »
1 Rea
H us
4 SFP
J8
SMW250.04
GRABBER CAN  »
—————>> ETHERNET DATA
CANL
CANH CAN
J
sMw250.02
J1
RJ45
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3.3. Sensor Part Connection Diagram

W_PANO > Xmaru1404CF PLUS
(SUB056) l§5EN GND 1
SEN _GND 3 > W_PANO
Sov§ -
4
_s9vs |
N o —
“sEnpulseE |8
7
SOVS 4 CN3
CcN1 FTP
20037WR-14
CAN_H =1
CAN L )
3
4
5
L6
CN2
20037WR-14
3.4.CEPH SENSOR Part Connection Diagram
CEPH_INTERFACE B'D (SUBQ75)
CEPH(MCU028) >
GND_SYS
CEPH SIG INPUT
N/C
GND_SYS
-
2
SENSOR PULSE & IO
:
e
m -"' SENSOR MOTOR ORG
S22,
CSMO_OUT1A
gg%m voron s ——: = ( o }
35312 03 CN308
CEPH PWR <
SEN 5/ 2nd Collimator MOTOR
SEN GND. CEPH SENSORPOWEROUTPUT 3 m§
SR s iy
loNas,
Xmaru2602CF > CEPH SENSOR
CEPHPWR > (CEPH SENSOR)
(SUBO75) ]
3 CN3
4 F1P
5
6
:
9 3
10 3
20037WR-10 4
:
7
ot
VDH-TeM-098 32 /214 COPYRIGHT® 2020 VATECH.
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3.5. Connection Diagram (Total assembly)

PC Up/Down Switch | ~Mo9Fl 1MOOP |
Ethernet Exposure Switch MMW«MM P = 2MOPP
| _ Bushing _ ‘%
PLASTIC ENCLOSURE
||||| SIP/SOP _Hruluullllll,r - _——_————————————
i ]
|
_ P CIRCUIT _
_ m BREAKER 2MOOP _
&
" m -1 X-ray Generator _
“ m NOISE FILTER = DG-07TF23T4 _
_ ,m BDF Primay = — _
1 ] ﬁ.mim.o “_.m M or INV23 |
] pat: POWER MODULE] 2MOOP Drive Inverter Module I
| EMP Secandary oo |
| [=|]=] |
| =EHIN |
_ PWM 380V |
[ = _
1 _ _ HV Transformer 7 _
|
_ o MAIN s _ MOOH _
“ Ethernet Grabber MCU BOARD MAX 99kVp (= _
" _ P _ _ ramo _m X-ray Tube 7 [ cone Et_x.?_.._
: |
| 4 i I
_ Ceph XRay Pano/CT X-Ray F : Cray Monoblock Assembly
_ DETECTER DETECTER q p Beam Limiting
| (CMOs) (CMOs) i Device
_ X-ray Source Assembly EARTH
| 4 1MOPP|
_ suB075 | | suBoss |
“ e Board Board .
| . _ =
| omopp Y
! 2MOPP
_ Applied Part =2
| Linear
_ Actuator
LASER N o
TN
|
LASER | ik
R4S\ EARTH |

COPYRIGHT® 2020 VATECH.
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4. Disassembly of vatech A9(PHT-30CSS) Covers

NOT'CE * The truss head screws on the cases of equipment are covered with
rubber caps. Remove the rubber caps before unscrewing the truss head
screws.
* In this manual, the procedures for removing the rubber caps are omitted
for convenience.
+ The following illustrations may look different from actual products
depending on the options.

4.1. Vertical Frame Part

4.1.1. DISASSEMBLY OF THE VERTICAL UPPER COVER

1. Loosen all bolt caps and bolts on the VERTICAL UPPER COVER.

By doing this, you can access

- Ethernet Grabber

- Main MCU BOARD (MCU028)
- Power Board

- Noise Filter

VDH-TeM-098 34 /214 COPYRIGHT® 2020 VATECH.
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4.2. Rotating Unit Part

4.21. DISASSEMBLY OF THE ROTATOR COVERs
1. Rotate the rotator as shown in the image below and remove the side cover of the rotator.

VDH-TeM-098 35 /214 COPYRIGHT® 2020 VATECH.
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4. Remove the cover from the top of the rotator.

T

6. Remove three bolt caps and loosen three bolts as shown in the image below.

VDH-TeM-098 36 /214 COPYRIGHT® 2020 VATECH.
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7. Remove the cover by pulling it down as shown in the image below.

O

-

By doing this, you can access
- Sensor
- Rotator motor

- SUB056

8. Remove four bolt caps and loosen four bolts as shown in the image below.

VDH-TeM-098 37 1214 COPYRIGHT® 2020 VATECH.
ALL RIGHTS RESERVED



Vatech A9 (PHT-30CSS)

Technicalmanual

9. Remove the cover as shown in the image below.

10. Remove the six bolt caps on the top of the rotator and loosen the six bolts.

COPYRIGHT® 2020 VATECH.
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11. Loosen two bolts as shown in the image below.

VDH-TeM-098 39 /214 COPYRIGHT® 2020 VATECH.
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14. Loosen six bolts as shown in the image below.

15. Refer to the image below for the appearance after removing the bolt and removing the generator.

COPYRIGHT® 2020 VATECH.
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16. Loosen ten bolts as shown in the image below.

By doing this, you can access
- Inverter
- Generator

- SUB056

VDH-TeM-098
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4.3. Handle Frame Unit Part

4.3.1. DISASSEMBLY OF THE HANDLE FRAME COVERS
1. Remove the Chinrest as shown in the image below.

3. Remove the handle as shown in the image below.

I

&

VDH-TeM-098 42 /214 COPYRIGHT® 2020 VATECH.
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4. Loosen the four bolts as shown in the image below.

=<

VDH-TeM-098 43 /214 COPYRIGHT® 2020 VATECH.
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7. Remove the cover as shown in the image below.

(N

VDH-TeM-098 44 | 214 COPYRIGHT® 2020 VATECH.
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10. Loosen the two bolts as shown in the image below.

11. Remove the cover as shown in the image below.

2N

N A
. &
/)

S g2 ‘ |

By doing this, you can acceés

- Circuit Breaker (UP/DOWN switch)
- Speaker

- Emergency Switch

- ORG Sensor

- Touch Keypad
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4.3.2. DISASSEMBLY OF THE OTHERS

1. Remove the switch holder by loosening three bolts as shown in the image below.
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4.4.CEPH Unit Part

4.41. DISASSEMBLY OF THE CEPH COVERs
1. Loosen the two bolts as shown in the image below.
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3. Loosen the four bolts as shown in the image below.

4. Remove the cover as shown in the image below.
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5. Loosen the five bolts as shown in the image below.
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7. Loosen the six bolts as shown in the image below.
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Chapter 2. CT Image Optimization

1. Geometry information

Sensor Focal spot
| | |
| | T
|
|
) |
|
|
Fap
U
I

[
N f

0DD: 231 £0D: 3536

|
|
|
|
|
|
|

—_—— =

EDN:-584 6
<CT>
+  FDD: Distance from the X-ray source to the sensor (584.6 mm)

+  FOD: Distance from the X-ray source to the center of rotation (353.6 mm)

+ vatechA9 FOV: 80 x 80

51 /172 COPYRIGHT® 2020 VATECH.
ALL RIGHTS RESERVED

VDH-TeM-085



Vatech A9 (PHT-30CSS)

Technicalmanual

2. Equipment default values

2.1. Check the equipment horizontal level

1. Check the equipment level at the same position as the picture above (standard: £ 0.1° or less).

2. At the position where the sensor is looking at the column, visually check whether the vertical and

the part marked by the red dotted line of the rotator are parallel.

3. [If it is not parallel, send the [SPM_ ACHF_XXXX] command to set the CT Mode Half Value to
make it parallel, and input the same value to PANO Mode Half Value [SPM_HFST_XXXX]

command.

NOTICE * As the value increases, the sensor moves to the right.
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2.2. Check the sensor horizontal level

1. Place the digital level at the position as shown in the picture above, and check the horizontal

level. (Standard: + 0.1° or less)

2. Ifthe sensor level does not meet the standard, loosen the 4 point bolts in the red circle, adjust it

to meet the standard, and then refasten it.

2.3. Equipment Start Position Setting

Vertical front view

Rotator Top. View

7AI[C

1. As shown in the image above, set the Half value to [SPM_ACHF_XXXX] so that the guide line of
the rotator and the vertical are aligned in a straight line.

2. Send the same values for CT half value [SPM_ACHF_XXXX] in the PANO half
[SPM_HFST_XXXX] and the CEPH half [SPM_CPHF_XXXX].
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2.4. Bite location (CT mode)

1. Move the bite position according to the Modality as shown in the image above.

CT Mode: The position combined with the stopper in the opposite direction (right side) of the
column
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To optimize CT image quality in the equipment, the operator should perform the Sensor Calibration

operation according to the following procedures.

Regular Sensor Calibration check-up is recommended to perform for image optimization against

temperature and humidity variation.

3.1. CT Sensor Calibration Standard

« CT Sensor Dark Calibration Standard Value

As a dark acquisition step, check the operation of the sensor and the dark level through the

acquired dark.

Min Max
Median value 700 2300
+ CT Sensor Bright Calibration Standard Value
X Using filter by each calibration point
Half Scan
Acquisition conditions
4 point 2 point
1 axis filter Al Al
Filter

Additional filter(Cu 1 mm) 0] X

The standard of the level value for each bright calibration point is as follows.

X Bright standard value: 4 points with Cu 1 mm filter

Bright Min Max
Cal Point 1 80 120
Cal Point 2 150 700
Median value
Cal Point 3 800 1800
Cal Point 4 2000 2500
X Bright standard value: Additional 2 points
Bright Min Max
Cal Point 1 4500 5500
Median value
Cal Point 2 9500 10500

NOT’CE *  From the achieved CT Sensor Bright Calibration data file, the 1,2

Point Bright data and the 1,4 Point Bright data file should meet the
standard value. Other results from different points Bright Datafile can
be varied by characteristics of each sensor.

VDH-TeM-098
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3.2. Before CT sensor calibration

3.3.

VDH-TeM-098

1. Remove the Normal Chin Block from the unit.

2. Disassemble the Tube cases (Refer to Chapter 1. Hardware Part Service Guide).

3. Rename the CAL folder (C:\VCaptureSW\AcquisitiomM\CBC T\WidePANO\CAL) name for backup.

CT sensor setting

VAKCAP.exe file is required for CT Sensor Calibration operation.
Path : C:\VCaptureSW\Acquisition\CBCT\WidePANO\CAL folder

IMPORTANT

Before the CT Sensor Calibration operation, the operator must back up
the prior CT Sensor Calibration folder.

CT Sensor Calibration file folder:
C:\VCaptureSW\Acquisition\CBCT\WidePANO\CAL

Go to C:\VCaptureSW\Acquisition\CBCT\WidePANO folder.
Run VAKCAP.exe file.

Click the Capture/Recon tab and send the following commands in the command field.

(S sEttings|® Capture/Recon I@ Soft Calib | @ Logs/About |

Fort COM1:is opened

Directary [C#YCapture SWFAC quisitionWCBC T idePano
il |35 Clean Make | >|

Capture [#1: Normal Quality ~|
Recon [#1: High Quality(reconstruction, vxm} 4|

Start angle <0, 1deg> [0 _|:|
Stop angle <0, 1deg> [3g00 4:I

Machine offsets (X, ¥, Z)

Rotation time <0,1s> |IBD ||j jlu j ||J j

Scan parameters

Yoltage <0,1kMp> [950 4:

Current <0,00mé&> [770

v Send commands to MCU [~ Send [SPM_Ta__]

[ 5 | T

Operations Wiew Conversion
Param-file |reconstructinn_ChiId,uxm M Y Proj | Projections |
Capture | Cap & Recon | Reconstruction | W Sl | Sices |
Capture CTB 4 4ol | Pano |

W Dif

CT pixel size : 184 x 686
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Command Function
[SPM_ARCT] CT mode
[SPM_CSON] CT sensor power on

[SPM_FISS_0001]

Normal Mode : 4x4 binning & High gain

[SPM_FIPM_0001]

Sensor size setting

[SPM_FISM_0001]

Sensor clock (1:External, 0: Internal)

[SPM_FREQ_0100]

Sensor frequency 100 Hz

[SPM_COLM_0004]

AL filter position (2 Point)
If Al Filter is not completely covered, adjust with [SPM_CEST_XXXX]

[SPM_COLM_0010]

1T Cu + AL filter location (4 Point)
If 1T Cu + Al Filter is not all covered, send [SPM_CBST_XXXX] to adjust.

[SPM_AAMS]

Uoffset driven

[SPM_ABMS]

FOV 8x8 driven
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3.4. CT sensor: Dark calibration

* As a dark acquisition step, check the operation of the sensor and the dark level through the
acquired dark.

X Dark standard value

Min Max
Median value 700 2300
1. Run the C:\VCaptureSW\Acquisition\CBCT\WidePANO\VACAP.exe file.

2. Send [SPM_ARCT], [SPM_CSON], [SPM_FIPM_0001], [SPM_FISS_0001], [SPM_FISM_0001],

[SPM_COLM_00010] commands to the command window to set the CT sensor and collimator.

Command Function
[SPM_ARCT] CT mode
[SPM_CSON] CT sensor power on

[SPM_FISS 0001] Normal Mode : 4x4 binning & High gain
[SPM_FIPM_0001] Sensor size setting

[SPM_FISM_0001] Sensor clock (1:External, O: Internal)
1T Cu + AL filter location (4 Point)

[SPM_COLM_0010] If 1T Cu + Al Filter is not all covered, send the
[SPM_CBST_XXXX] command to adjust.

5] Setlingsl & Capture/Recon @ LUgsjAqutl

Dark acquisition Command window

[ =l send | Max[®E -]
v SN I I = I =

Eright RE = [ =
Check =3[90 = v3|342 _IZ;l

Sl IO L |
Re-Calib W5[E0 =] ¥5[FT0 =

3. Click the Dark button to acquire an image.

4. Check if it is a normal dark image through the maximum and minimum standard of the median

value.

5. Check if it satisfies the Dark standard value, and if not, replace the sensor because it is
defective.
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PR
a

»  Stay outside of the X-ray shielding room during Bright Calibration data

achievement.

3.5.1. Bright calibration: 2 points

1. Run the C:\VCaptureSW\Acquisition\CBCT\WidePANO\VACAP.exe file.

2. In the Settings tab and make sure that the parameters under [BrightCalibration] are as

shown below and click the Save button if something is changed.

') VATECH PaX-i3D Green T

@ Capture/Recon | & Soft Calib | & Logs/dbout |

Acquisttion configuration file [PanoWHalfScanWVAKPAR TSF

Zpaint
i

Erighdalibrotic
TR e n =60
YalidiedRel_Max=140
WalidDiag_Min=60
ValidDiag _Max=140

] ,
s

kip1=550
mrE 1=530

ROlWidth=0
kpO=700
mal=300
kV£I=BUU
maA1=700

[ProjFilter]
AddConst=1
tdedian=0
Smaooth=0

EachPointDark=1

mal=620
wa 1=351]
m& =830

Save

Save as

-

m

=)o e

Setial port [Copmz:r -
[ 0Id Ltilities Mames
Imaging interface

[18.IFG-CT |
Acquisition program
|JWHaIfScanWVAKPAH_IFG.EXE

Acquisition

Reconstruction

325 eting, wim -

reconstruction, wm
reconstruction_Bead, vxm
reconstruction_GEQ, wsm

Wiew Geo | >>| ><|

Fropetties

VDH-TeM-098
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3. When acquiring 2 points bright calibration, the initial value is as follows and it is set

according to the standard by adjusting kVp.

-

Half Scan
Acquisition conditions
2 point
kVpO0 710
exposure mAO 700
condition kVp1 830
mA1 900

4. Click the Soft Calib tab.

5. Send [SPM_ARCT], [SPM_CSON], [SPM_FIPM_0001], [SPM_FISS_0001],
[SPM_FISM_0001], [SPM_COLM_0004] commands to the command window to set the CT

sensor and collimator.

Command Function
[SPM_ARCT] CT mode
[SPM_CSON] CT sensor power on

[SPM_FISS_0001] Normal Mode : 4x4 binning & High gain
[SPM_FIPM_0001] Sensor size setting
[SPM_FISM_0001] Sensor clock (1:External, 0: Internal)

AL filter position (2 Point)

[SPM_COLM_0004] | If Al Filter is not completely covered, adjust with
[SPM_CEST_XXXX] command

fol @ ]

{') VATECH PaX-i3D Green IT

@ Settings | @ Capturs/Recon | @ Soft Calib | P Logs/#bout |

VDH-TeM-098 60 /214 COPYRIGHT® 2020 VATECH.
ALL RIGHTS RESERVED



VDH-TeM-098

10.

11.

12.

13.
14.
15.

Vatech A9 (PHT-30CSS)

Technicalmanual

Click the Dark button to acquire Dark Calibration Data.

Dark W | 53 | ><|

Eright

Check

Click the Bright button.

Dark

>< |
Bright I
Check

When the HOLD THE BUTTON FOR ~3 SEC message shows up on the status window, press
the X-ray Exposure switch. Then release the button when RELEASE THE BUTTON shows up.

Do step 8 two times and 2 points of bright calibration data are acquired.

Dark | v | >> | »<]
aight | R ' PO

s raw » 2 Point
Check —LE

Click the V button to open View16.

Dark || v | >> | »<]
Bright

i Faw
Check L raw

Click each point Bright Calibration data file on View16 and make sure that the Median value

meets the standard

If the standard is not satisfied, set them according to the standard by adjusting kVp0 and
kVp1.

X Bright standard value: Additional 2 points

Bright Min Max
Cal Point 1 4500 5500
Cal Point 2 9500 10500
Bright cal data is saved in the C:\VCaptureSW\Acquisition\CBCT\WidePANO\CAL folder.

Median value

Create a new folder in the CAL folder and change the folder name to OPEN.

Copy these files to the C:\VCaptureSW\Acquisition\CBCT\WidePANO\CAL\OPEN folder.
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Run the C:\VCaptureSW\Acquisition\CBCT\WidePANO\VACAP.exe file.

Click the Settings tab and make sure that the parameters under [BrightCalibration] are as

shown below and click the Save button if something is changed.

{) VATECH PaX-i3D Green T = @ |
& Capture/Recon | & Soft Calib | @& Logs/sbout |
Acquisition confiquration file |zPan0WHaIfScanWVAKPﬁH.TSF Serial port [Comz -
l . o] « [ 0ld Utilities Names
L 1 =kl Imaging interface
YalidMedRel _Max=140 = -
ValidDiag_Min=kl] |1BIFG-CT =l
YalidDiag_Max=140 Acguisition program
Ix i |3WHaIfScanWVAKPAH_IFG,E><E
Gdﬁolnt 2 —
=580
WA !
£ = = cguisition
=630
. ] =530 | -
FAZpaint [
3 ¥/&vp0=000
i :
AT=530 | > |
EachPointDarks]
ROIWidth=0 )
kWp0=y00 Reconstruction
m£0:3DD S -
k\‘:g 1=800 Gesetting, Ysm -
mal=700 reconstruction, vxm
reconstruction_Bead, wsm
[PrajFilter] reconstruction_GED, vkm
Add[{unst:l e
Median=0 .
Smooth=0 Wiew Geo | B | X4 |
Save Save as M
Click the Soft Calib tab.

When acquiring 4 point cal, the initial value is as follows and it is set according to the

standard by adjusting kVp.

Half Scan
Acquisition conditions
4 point
kVpO0 580
exposure mAO 530
condition kVp1 920
mA1 950
Send [SPM_ARCT], [SPM_CSON], [SPM_FIPM_0001], [SPM_FISS 0001],

[SPM_FISM_0001], [SPM_COLM_0010] commands to the command window to set the CT

sensor and collimator.

e
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11.

12.

Click the Dark button to acquire Dark Calibration Data.

» | s

Dark || v |

Eright

Check |

Click the Bright button.

Dark > | »<|

Bright ||
Check

Vatech A9 (PHT-30CSS)
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When the HOLD THE BUTTON FOR ~3 SEC message shows up on the status window,
press the X-ray Exposure switch. Then release the button when the RELEASE THE

BUTTON appears.

Do step 8) repeatedly until 4 point bright calibration data are acquired.

Dark |
Bright |

__» 1 Point
— 2 Point

Check |

» 3 Point
> 4 Point

Click the V button to open View16.

Dark || W I >>| ><|
Bright | 3

e LA oy
Check |

- O rawy
WAL L rowy

Click each point Bright Calibration data file on View16 and make sure that the Median value

meets the standard.

’ﬁ_m

i e [
o . raw
e E = _ 3 raw

A W

If the standard is not satisfied, set them according to the standard by adjusting kVp0 and

kVp1.
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13. Copy the bright cal data files in C:\VCaptureSW\Acquisition\CBCT\WidePANO\CAL folder to
the C:\VCaptureSW\Acquisition\CBCT\WidePANO\CAL\OPEN folder.

14. Copy a total of 6 files in C:\VCaptureSW\Acquisition\CBCT\WidePANO\CAL\OPEN folder to
the C:\VCaptureSW\Acquisition\CBCT\WidePANO\CAL folder.

15. When the normal bright cal acquisition is completed, click the Check button to create an
Auto bad pixel map.

@ Settings I@ Capture/fiecan | € Soft Calib | @ Logs/About |

Acquisition configuration file [BCTWWidePanowyaKE A0, ToF Serlal port [Con: -

CRneaaes = [ 0ld Utiities Names
NThreads=1 |
[ Mimzs ! : 1. Change to NumPoints=6
e
‘alidDiag _Min=85 ;
alldDiag-Max=115
ﬁ{/d it Acquisition
=550
mal=600 | -
kV 1=340 E me
1=830
2point =
?k\%oﬂlnﬂﬂﬂ =

/k\u’ 1= 950
/ E Reconstruction

|
reconstructian, vam 1
Bead

e - A
- 2. Click the Save button. ‘ -
| b=

I Save I Save as | m

@ Semngs} @ Capture/Recon € Soft Calib I@ Lugs/.ﬁ«buut]

ey T

| Check B4 BRI T ><3|ﬁ vﬂhz =

164% 68Bb 097654, raw w12 = v [#58 |
Re-ralib 184%68BBP M. rawr %5 [180 =] yﬁm
=ol E=ES
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3.6. CT Bad Pixel Verification

3.6.1. Bad pixel definition
»  Dead pixel: no responsive pixel (value : 0 or 16384)

*  Non-uniform response pixel: Pixels with +30% response deviation from neighboring pixels

3.6.2. Bad line definition
* Bad pixels over 50% of effective area width and height are defined as bad lines

= When it is an effective area of M x N,

1 xMor N x 1 or more is defined as a bad line
e Total max. 7 line

*  There should be at least 5 lines of normal pixels between bad and bad lines.

Min. 5 good lines

T T T

686 Pixel

Bad line

3.6.3. Cluster definition
*  Continuous bad pixels with 3 x 3 or more continuous . (Single bad pixel is surrounded by bad
pixels in all directions (up/down/left/right/diagonal))

fulaasa s | [ =

Good
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3.6.4. Bad Pixel Verification

NOT’CE » If a BPM file is not created by clicking the Check button in the earlier

section, Bad Pixel Verification is not necessary.

1.  Run VAKCAP.exe file. > Click the Soft Calib tab > Click the V button to open the View16

program.

NOT’CE *«  VAKCAP.exe file Path : C:\VCaptureSW\Acquisition\CT\WidePANO folder
Dark | » | ¢

Bright | L2 & aan ST

L=

e LA e oy
Checl: | - o rawy
AR LR Fowy
N e oy
ol W = o

Re-Calib | [ 0t

2. Choose S in the M box and click the 184x686BPM.raw in the raw file list
3. Examine the sensor effective area to make sure that there is a bad pixel of a bad line.

. — a.raw I . - 5 — - — = S j b
S = [ Z|1 ;I x Igz ;l y |343 ;I m o | |
e W _raw
o — raw ;I ;I ;I
e — raw ave 0.0 dev 0.0 min O max 0 val 0
T Y a9 90 91 92 93 a4 95
S EPM.raw 338 [1] [1] o o [1] (1] [1]
S [\ 339 [1] [1] o o [1] (1] [1]
340 0 o ] o 0 o o
3 0 o ] o 0 o o
1 L1l C 342 0 0 0 0 0 0 0
343 o o ] o o o o
opn del bmp | 344 0 0 0 0 0 0 0
. - 345 0 0 0 0 0 0 0
346 0 o ] o 0 o o
47 o o o o o o o
348 o o o o o o o
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4. CT Geometry Calibration

4.1. Sensor Uoffset setting

To optimize CT image quality in the equipment, the operator should perform the Geometry

Calibration operation according to the following procedures.

IMPORTANT . Sensor Levellng
If you installed a new sensor, make sure that you made it level before

CT Geometry Calibration.

1. As shown in the image below, attach CT Phantom Jig to Bite Block.
2. Place the Cone-phantom in the middle of the Jig.

Cone-phantom position

3. Run VAKCAP.exe file.

NOT'CE VAKCAP.exe Path : C:\VCaptureSW\Acquisition\CBCT\WidePANO folder

4. Click the Capture/Recon tab and send the [SPM_ARCT] command to initiate the system into
CT mode.

|[SPM_ARCT] | Send |

VDH-TeM-098 67 /214 COPYRIGHT® 2020 VATECH.
ALL RIGHTS RESERVED




VDH-TeM-098

Vatech A9 (PHT-30CSS)

Technicalmanual

5. When the equipment stops operating, send the following commands in the table below to supply

power to the CBCT Sensor.

Command Function
[SPM_CSON] CBCT sensor Power On

Sensor Sensitivity & Binning mode setting

//0000: High Gain, 2x2 Binning
[SPM_FISS_0001] //0001: High Gain, 4x4 Binning

//0002: Low Gain, 2x2 Binning (default)

//0003: Low Gain, 4x4 Binning

Sensor Partial mode setting
[SPM_FIPM_0001]

I/ Sensor size: 0000~0032

Sensor Internal/External mode setting
[SPM_FISM_0001] //0000: Internal

/10001: External

[SPM_COLM_0004]

Collimator Position set

6. Send the [SPM_AAMS] command to go into CT Uoffset Align check mode.

* vatech A9 standard: 82 +-1 pixel

Scan parameters

Directory [C:#VCapturaSWiFACquisiionWCEC THWidePanod

HREEREiES: | 5 Clean Make >

Capture [31: Basic =]
GELDMEEDN: Beadireconstruction, v=m)

Woltage <0,1kVp> [857 JZI Start angle <0,1deg> [0 J:'
Current <0,01mA&> [EE0 = Stop angle <0,1deg> [3500 JZI
Machine offsets (%, ¥. Z)

Fotation time <0,1s> ‘]Bg |g jlg j ‘g j
W Send commands to MCU [~ Send ISP Ta 1
| =l Send the
Operations Wigwy [SPM AAMS].command
Param-file |recnnstruclinn,Bead,vxm A W Praj ‘ Frojeciions |
Capture | Cap & Recon | Recanstruction | W Sle ‘ Sices |
Capture CTB V ol ‘ Pano |
| \ v Dif
(=2 | &z |

7. Click the Soft Calib tab and click the Dark button to acquire Dark Calibration Data.

Dark

| v
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8. Click the Capture/Recon tab and choose #20: Bead(reconstruction.vxm) for Recon mode.

9. Click the Capture button and make the exposure by pressing the X-ray exposure switch.

‘ ‘ e  Stay outside of the X-ray shielding room to avoid unnecessary X-ray radiation
during the exposure.

10. Click the PANO button, and use the Process button to generate the average.raw of PROJ files.

@ Setings @ Capture/fecon |O Soft Calib | @ Logs/About| KX | \Acquisiion_Seting\ CT\PRON?277 rav]
Scan parameters

Directory |C:wAcuuisﬁuﬂ52ﬂing¥fCTW
Woltage <0, 1kVp> [350 E Start angle <0, 1deg> |U 5—‘ I .

$Recpar.tt il Clean Make I »
S g SRS p= tsesen o = Click the Process button.

Capture [#]: High Quality =]
Machine offsets (X, Y, Z)
Filter radius 21 | 1o 3

Recon [#1: High Quality {reconstruction, vm) =1
Rotation time <0,1s> l_m] 0 ‘_J::I 0 E 1] __|:|
Filter radius 82 | ¢4 3

#| # Send commands to MCU I Send [SPM_TA_] Fiter radius 3 ,?
= =] send :
Operations Wiew Conversion [ Re-Scale | [~ Sinogram- |
Param-fle [reconstrucion.vm » | i Projections Ofsetlp = Sinogram fie narme [gan1220 0 rom
Capture | Cap&Recon |  Reconstuction | Sices | Gain[1 00

(% by Row 5
0
e | | Ciickthe PANO button. FIP_I comasmm[7 2] || Cove =
Lt Ha . 4’ ] g

Average after capturing the image

11. Click the V Proj button to see the averaged PROJ file.

1846638 C\VCaplureSW_VPOP_PP_7_2021020:

jePanc_20210204_TESTPROJ_Sensor_OifselProL 1V-.raw.

Choose the R.

Check the Offset
(Standard range: 82 +-1 pixel)

ofs=-82 pix

Click the average image.
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12. If it does not meet the standard, move the sensor with a command and adjust it.

NOT’CE *  When the ofs value increases, move the sensor to the ORG

direction (Right): [spm_CMCT _xxxx] value decrease

*  When the ofs value decreases, move the sensor in the opposite
direction to the ORG (Left): [spm_CMCT_xxxx] value increase

Check the Ofs value and
move the sensor
according to the value.

When moving the
Sensor, be sure to
check the sensor level.

e [spm_CMCT_ xxxx] value increase

* To modify ofs value by 1, modify CMCT value by 2.

13. When the standard pass, enter the ofs value in the DETOFFSETYY parameter in the
reconstruction.vxm, reconstruction_Bead.vxm, and reconstruction_GEO.vxm files in the

following folder

Half beam

e Path: C:\VCaptureSW\VCaptureSW\Acquisition\CBCT\WidePANO\REC

*  File: (1) reconstruction.vxm, (2) reconstruction_Bead.vxm, (3) reconstruction_GEO.vxm

e Parameter: DETOFFSETYY = -xxx setting in (1) & (2) & (3) files

When the CMCT value is determined, enter the PMCT value as (CMCT value + 149).
ex. [SPM_CMCT_431] — [SPM_PMCT_580]
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4.2. Bead Phantom Image Acquisition

NOT’CE *  Geometry related file path:
C:\VCaptureSW\Acquisition\CBCT\WidePANO\REC

*  Geometry related files:
reconstruction.vxm, reconstruction_Bead.vxm, reconstruction_GEO.vxm

Filename Function
Reconstruction.vxm Parameter file used when reconstructing objects
Reconstruction_Bead.vxm Parameter file used for bead phantom reconstruction
Reconstruction_ GEO.vxm Parameter file used when generating geometry cal data

1. Check that there is no image path at the bottom of the Settings tab in the VAKCAP.exe file. (If

there is, delete it and save.)

2. The bead phantom consists of 4 rows and 28 columns, and the side with a lot of empty space

should be placed downward.

3. Angle.bin, RCP.bin, Uoffset.bin, and Voffset.bin files should always be present when setting

geometry.

4. If Angle.bin, RCP.bin, Uoffset.bin, and Voffset.bin files are created incorrectly, delete all bin files

and utilize the bin files from the base para folder.

5. The position of the bead phantom is located as follows.

TOP view Side view

BEAD Phantom position
6. Run VAKCAP.exe file.

7. Click the Capture/Recon tab and send the [SPM_ARCT] command to initiate the system into
CT mode.

|[SPM_ARCT] | Send |
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When the equipment stops operating, send the following commands in the table below to supply

Command

Function

[SPM_CSON]

CBCT sensor Power On

[SPM_FISS_0001]

Sensor Sensitivity & Binning mode setting
//0000: High Gain, 2x2 Binning

//0001: High Gain, 4x4 Binning

//0002: Low Gain, 2x2 Binning (default)

//0003: Low Gain, 4x4 Binning

[SPM_FIPM_0001]

Sensor Partial mode setting

/l Sensor size: 0000~0032

[SPM_FISM_0001]

Sensor Internal/External mode setting

//0000: Internal
//0001: External

[SPM_COLM_0004]

Collimator Position set

9. Click the Soft Calib tab and click the Dark button to acquire Dark Calibration Data.

10. Click the Capture/Recon tab and set the parameters and then click the Capture CTB button.

') VATECH PaX-i3D Green I

@ Setings @ Capture/Recon | @ Soft Calib | @ Logs/About |

(o] & |==

Directary |C WCapture W ACQuisitionWCBC TWWideP anoWHalS caniy

$Recpartst oy Make | >|

Clean

Capture [#1: Basic =l
_1_,.' | Recon [#20: Bead(reconstruction, wxm) ﬁ

Start angle <0, 1deg> [0 _|:|
Stop angle <0,1deg> [3600 =

Machine offsets (X, ¥, Z)

Poo=0 =P =

Scan parameters

Voltage <0, 1kVp> ’m
Current <0,001ma> ’m

Rotation time <0153 |gg

I Send cormmands to MCU [~ Send [SPM_TA__]

[ | Send

Operations View Conversion
Paramn-file |reconstructi0n_Bead.vxm B W Proj | Projections |
| Capture | Cap & Recon | Reconstruction | W Slc | Sices |
r
ot | Capture CTB | W ol | Pano |

| v Dif

11. When the VAKPAR screen shows, press the X-ray exposure switch button.

12. Release the button when about 10% is acquired.
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If the standard is not met, adjust the column height and acquire the image again.

13. Click the V Proj button to open View 16.

W Proj |
14. Check the height of the bead with Capture CTB.
15. Check that all 4 rows appear on the bead height.
16.
17.

If the height is correct, send the [SPM_ABMS] command and capture the image.

$Recpar txt

Capture [#1; Basic

Fecon [

Scan parameters

Woltage <0.1kVp> [g50 EI
Current <0.01m &> ’m

b Clean Make A
=l
=

Start angle <0.1deg> [T =]
Stop angle <0.1deg> [3500 =]

Machine offsets (X, ¥, Z)

Rotation time <0,1s> [180 o =] =10 =
1. Send the [SPM_ABMS] command.
W Send commands to MCU I—Se}mu?
[ | Send |
Operations Wiew Conversion
Param-file [reconstruction_Bead,vxm >> VP | Projections |
Cap & Recon | Reconstruction | W Ele ‘ Sices ‘
‘ W ol ‘ Pano ‘
2. Click the Capture button, and capture the image. _voir |
=l Az |

18. When the exposure is completed, select the #20: Bead(reconstruction. vxm) for Recon type

and click the Reconstruction button to reconstruct the Bead Phantom image.

© Setings @ Capture/Recon | @ Soft Callb | @ Logs/Ahout|

Directary [CHVCaptureS W Acquisition

fRecpartst 5y

BCTHWidePanoW

Clean Make A

Capture [4]: Basic
Recon

—

3. Choose the #20: Bead(reconstruction. vxm).

Scan parameters

Waoltage <0.TkVp> [950 EI

Current <0.01TmA> [G50

Start angle <0,1deg> m
Stop angle <0.1dea> [3500 =

tachine offsets (X, . Z)
Rotation time <0.1s> ‘IBI] ‘[I j‘u j ‘[I j
V¥ Send commands to MCU [~ Send [SPM_TA_]
[ =] Send
Operations Wiew Conversion
Param-file [reconstruction Bead.wm ﬂ VP | Projections |
Capture | Cap & Recon | W W Sle | Sices |
Capturs CTB vval | Pano |
| | Dif |
il 4. Click the Reconstruction button.
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19. When reconstruction is complete, click the V Vol button to check the Bead Position.

@ Setings @ Caplure/Recon | @ Soft Calib | @ Logs/About|

Vatech A9 (PHT-30CSS)

"t open R

Directory [C:HVCaptureS W ACquistion® CBC TWWidePano#
$Recpartst 5y

Clean Make J

Capture [41: Basic
Recon [f

econstruction, v

Scan parameters

Valtage <0.Ikvp> [G50 =1
Current <0,01maA> ’m

Machine offsets (X, ¥, Z)

FRotation time <0.1s> [7a0

¥ Send commands to MCLI [~ Send [SPM_TA_]

Startangle <0.1deg> [0 =
Stop angle <0, 1deg> [3500 =

=

Technicalmanual

Click the V vol button to check
the bead image.

[ =] Send
Qperations iewr Conversio
Param-file [teconstruction Bead vsm ﬂ \ Proj Projecti
Capture ‘ Cap & Fiecon | Reconstruction ‘ Y Sle )\w
Capture CTE Y \al
| | v Dif |
= P

Vol 450x450x400

Close A

|AD_2WImage_1 #o0o0.slice

camera

Slice XY[2Z) (200 =

Slice XZ[¥]) (225 =

=
T

Slice YZ[¥] 225 : Hy|
¥ Trunc hist. <0.126>
|1u ﬁl 10 ﬁl
|—125u j |425u j

4

the image.

Located in the center of

Check the 4 rows.

IMPORTANT

rows should be displayed.

* The bead Position should be located in the center of the image, and all 4
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@ Settings |® Caulure/ﬁecunl @ Soft Calibl -] LUQS/Abuull

Acquisition configuration file [BCTWWidePanoWvAKPAR, ToF

[\/evsmn infarmation]
ersion=(,0,0,2(7enan12)
FeleaseDate=2011- D? 21 12 00
Distributar=fwang S

3Th9 Ortho (FOY ZDxZD Zannnl?)

[Settings]
Eas HZEEI 1:Columbus, :Concord], :Concord?, 4:106000, 5:CI262DK, 6, Mew columb
0:8250, 1:Columbus 2 Concord], 3:ConcordZ &:Concordd, biHam82k2-14DK. for VAKF
/ 0; Harnamnatsul 106000} 1:AnyPana - for VAKPAN_PLY, axe
/CZ: 1216 = 720
/ 9262 = 1248 X 624
/ £1 =608 » 72[I
/ £l plus= 839
old cn\umhus 2 612
Zenon12:IF = 31 s\zaf 10001124

AGZ-optic anypano ©
A 0/ : card number

InterfaceMarne=31
ommPorthame=COM1:
HomeDir=C:#\Capture Sttt AcquisitiontCBC T WidePanow

Fr!W\dth 184

EEE
ﬁr}He\gh( 1372

LinesReCalib=0
PriLeft=0

Save Save as

Vatech A9 (PHT-30CSS)

20. When the bead position is confirmed, click the Properties button.

Serial port [COMT: =
I~ Old Utilities Mames
- Imaging interface

12.CTG-CT -

Acquisition pragram

FiideP ano®VAKPAR_C TG, EXE

Acquisiton ———————————————

- Recanstruction

recunslruclmn_ dul
reconstruction_Child

R Reconstruction | A fbout |

Parameter file [

Set fields below empty/zero to use values from Parameter file

i Browse I

21. Click the Generate GEO button to perform geometry cal.

Edit I

Projections |NCaptureSWW‘Acquisi(ionWCBCT‘w‘WidePanoWPHOJW

Browse |

[um Proj m I ﬁﬁi%iiiﬁ QEQ |

Slices |CIW\/CaDtureSWWAcuuisitiunWCBCTWWidePanUWSUE

Reconstruction I

Proj complete Mode

MSec/Proj l— MAR l—
Slices dumped l— Used proj l—
Tirne PGEO l—

ass

Last result

Browse I

75

o
S

Technicalmanual
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22. After clicking the Generate GEO button, the following window will appear. It should appear in a

23.

24.

total of 4 groups, and the points should be marked as 28 each.

W Con

R Reconstruction I A Abnutl

Parameter file Iu\sltlunchCTWWMEPanDWRECWre(Dnstru(tmn_GED vXm Browse
Edit
Projections I:\DnWCBCTWWidePanDWPROJ_2O2O12161 20311%Proj_1# Browse
Num Prgj lwn—l
Cone-Beam Reconstruction Library
Slices [nwcH mage_1# Browse

L\ BeadThres = 2128

Set fields below empty/zero to use values from Parameter file

Proj complete

MSec/Proj
I
Slices dumped Used proj

Time GEO
Pass
Last result

s

Cone-Bearn Reconstruction Library X

A O group 25 points
;lé (= . tR473207 242 830508 radius

1 group 28 points

U2 6453454 36789272 radius

AR AN =A0

2 group 28 points
= SLIo= T4 Ly

1 q

509545 493195160 radius

group 25 points
center SUAEETIEE 302551 6158361206 radius
245519135

When the pop-up window which shows Geometry generation results appears, click the OK

button.

Click the View Geo button to see the Geometry graph.

—Reconstruction

lagsetting, vsm -
reconstruction, ¥sm

View Gen |

Froperies |
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25. Click the view Geo button to check the set geometry graphically.
[SPM_ABMS] : View GEO Graph

Filename | -acnares! rp\ParsAngle.bin > Fiename [ racwia

Min -180 Ave | 1.2650e-006 Max 180 = 796 Min

5389
i -
3
.
:
1
Angle.bin before operation RCP.bin before the operation
File name ‘Acquis“iunucﬁc‘[uwidEpanuwpa,auNEw_GEouA"gh.hin File name ‘NﬂtquisilinnHCECTWWideFannWPamHNEWﬁGEOHRCF.hin
Min -179.419 Ave 0.382832 Max 180.265 Points 1796 Min -0.811065 Ave 0.0217553 Max 0.950552 Points 5388
g 179.4645 ~ 000.7939 ~
178.9593 000.0046
178.4591 -00.1277
178.0289 000.4020
1775241 -00.0224
177.0978 -00.0827
176.6159 000.2148
176.1572 -00.0120
1756811 -00.0620
175.2123 000.2964
174.7353 -00.0366
174.2713 00.1137
173.8187 000.4722
173.3235 -00.0390
172.8682 -00.1189
172.3885 v 000.5334 v
Angle.bin after operation RCP.bin after the operation
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4.3.1. Rotator Position setting command
1. Make sure that the Handle Frame Align Jig is at the Bite position in PANO Mode as shown in

the picture below and then fasten.

Handle Frame Align Jig

Side View

Run the VAKCAP.exe file in C:\VCaptureSW\Acquisition\CBCT\WidePANO folder.
Click the Capture/Recon tab and send the [SPM_ARCT] command to initiate the system into

CT mode.

[[SPM_ARCT]

| Send

4. When the equipment stops operating, send the following commands in the table below to supply

power to the CBCT Sensor.

Command

Function

[SPM_CSON]

CBCT sensor Power On

[SPM_FISS_0001]

Sensor Sensitivity & Binning mode setting
//0000: High Gain, 2x2 Binning

//0001: High Gain, 4x4 Binning

//0002: Low Gain, 2x2 Binning (default)
//0003: Low Gain, 4x4 Binning

[SPM_FIPM_0001]

Sensor Partial mode setting

/I Sensor size: 0000~0032

[SPM_FISM_0001]

Sensor Internal/External mode setting
//0000: Internal
//0001: External

[SPM_COLM_0004]

Collimator Position set

VDH-TeM-098

78 /214 COPYRIGHT® 2020 VATECH.

ALL RIGHTS RESERVED



Vatech A9 (PHT-30CSS)

Technical-manual

Click the Soft Calib tab and click the Dark button to acquire Dark Calibration Data.
Enter the (HFST value worked in step 2.3) + 3600.

ex. If itis [SPM_HFST_200], input [SPM_HFST_3800].

Click the Capture_CTB button to acquire an image.

Click the V Proj button to check the image.

9. Enter 92 on the X-axis and check if the three pins are aligned in a line as shown in the image

below.

@ 0010.RAW 184x686 —

0007 RAaw LS |1B4)CBBE.I' C:AWCaptureSWAcguisitionCBCT_PPT=\WidePano\PRO.
0008 RAW

E|1 =1

=

0009 RAW

0010.RAW
00411 AW
0012 RAW
001 3. RAW
0014 RAW
001 5. RAW
0016, RAW

N017 RAW N

upnl dell hmpl
|u = |1uuuu :ll

=
= I O

[~ T-hist

=
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10. If it is not aligned, loosen the fixed point of the chinrest drive and move the chinrest drive

module.
* When rotating clockwise, the top pin moves to the left.

*  When rotating counterclockwise, the top pin moves to the right.

Rotating
clockwise

11. After alignment, recover the value by sending the original HFST value.

ex. Ifit is [SPM_HFST_3800], input [SPM_HFST_200].
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1. Put the chin block and the normal bite on the unit as shown below.

2. Run VAKCAP.exe file.

3. Click the Capture/Recon tab and send the [SPM_ARCT] command to initiate the system into

CT mode.

[[SPM_ARCT]

| Send

4. When the equipment stops operating, send the following commands in the table below to supply

power to the CBCT Sensor.

Command

Function

[SPM_CSON]

CBCT sensor Power On

[SPM_FISS_0001]

Sensor Sensitivity & Binning mode setting
//0000: High Gain, 2x2 Binning

//0001: High Gain, 4x4 Binning

//0002: Low Gain, 2x2 Binning (default)
//0003: Low Gain, 4x4 Binning

[SPM_FIPM_0001]

Sensor Partial mode setting

/I Sensor size: 0000~0032

[SPM_FISM_0001]

Sensor Internal/External mode setting
//0000: Internal
//0001: External

[SPM_COLM_0004]

Collimator Position set

5. Send the [SPM_ABMS] command to acquire dark.

6. Click the Soft Calib tab and click the Dark button to acquire Dark Calibration Data.

VDH-TeM-098
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7. Click the Capture/Recon tab and set the parameters and then click the Capture button

@ Setings @ Capture/Recon | @ Soft Calib | @ Logs/About|
Directory ‘C:WVCaptureSWWAcquisiliunWCBCTWWidePanoW

S fRecpartst Clean Make 5

Scan parameters
Voltage <0 1kVp> ,@ deg> [0 5'

Current <0,00m&> [550

3. Set the Bead(Reconstruction.vxm)

2. Click the Capture Rotation time <0, 15> IEL [0 =l[o =L =
button to obtain the Dark.

¥ Send commands to MCU r s
ﬂ 1. Send the [SPM_ABMS] command.
Operati ‘ TrrETSTOT
Param\ [B [reconstruction_Bead,vam > | I ' Praf \I Projections |
Capture Cap & Recon | I Reconstruction | I VSl ‘ Sices |
Capture CTB | Pann |

_| 4. Click the Reconstruction button.

8. When the VAKPAR screen shows, press the X-ray exposure switch button.

9. When the exposure is completed, click the V Proj button to open the raw files.
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10. Click the height of the chinrest block in the recorded PROJ file.

@ 0190.RAW 184%6586 2. X: Choose 92
3. M: Choose C
0181.RAW ~ I 184; n CTWWidePano\PROJ_chinrest®. R
0182 RAW —
0183 RAW Z|1 j x |92 j ¥ IBTD j W[c =]
0124 RAW
0185, RAV Wax [11000 = 4, Max : 11000
0186 RAW Check the Y position " = Min :0
&7 RAW (Standard: 665 ~ 675) n IfI _,:
oo mAl T T =l[sss —
= |l =l

1. Choose the 0190.RAW file

————
Chinrest block standard: 10~ 20 pixels (1.98 ~ 3.96 mm)
1Y value = 665~675

X If the Chinrest block is measured higher than 20 pixels, replace it with thin sheet metal.
If the chinrest block is lower than 10 pixels, it is replaced with thick sheet metal.
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@ Setings @ Capture/Recon | @ Soft Calib | @ Logs/sbout |
Directary [CHAVCaptureSWWAcquisitionWCBCTWWideP an o'

TR _Clean | _wake | >

Capture [31; Basic =l
EELEUM 300 Beadireconstruction,

Scan parameters

Voltage <0, 1kVp> m

Current <0,01m&> [G50

Start angle <0, 1deg> [0 43
Stop angle <0,1deg> [3500 =

Machine offsets (X, ¥, Z)

Rotation tirme <0,15> |1gg |D jln e | |n purs |

=1 = |

¥ Send commands to MCU I~ Send [SPM_TA__]

| | Send
Operations Wigw Conversion
Param-file |recmnstruclimn,Bead,vxm b W Proj | Projections |
Capture | Cap & Recon | Reconstruction | " i !_ Sices |
Capture CTB

Vatech A9 (PHT-30CSS)

Technicalmanual

| | W Dif

6. Click the V Vol button.

X axis - reference range: 220 ~ 230
- 220 or less: move to the left based on the column

- Over 230: Move to the right based on the column

v Mark Y/U i

Shioe XY(Z) | 190 3: ﬁl

|Sboe>\Z:‘r| ‘134 j

Angle setting

Shee YZ(X
™[5 2 When moving to the right, Start angle: 0 ~ 10
IV Trunc hist. <0.1%>

o P
‘1:5: j [:;:‘: :J

file

When moving to the left, Start angle: 350 ~ 359

When the start angle is found, it is applied to the following folders.
C:WVCaptureSWHtAcquisitionWCBCTWWidePANOWRECH reconstruction.vxm
Change the value of the STARTANGLE parameter in the reconstruction.vxm

1mm per division
(5 voxel)

Y axis - reference range: 130 ~ 135

column (5 voxel value increase per cell)

voxel value decrease per cell)

130 or less: Reassemble the bite block in the opposite direction of the

135 or more: Reassemble the bite block in the direction of the column (5
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5. CT Collimator Alignment

5.1. CT Collimator Alignment

VDH-TeM-098

Run the C:\VCaptureSW\Acquisition\CBCT\WidePANO\VACAP.exe file.

Send [SPM_ARCT], [SPM_CSON], [SPM_FIPM_0001], [SPM_FISS_0001], [SPM_FISM_0001],
[SPM_COLM_0001] commands to the command window to set the CT sensor and collimator.

Set 94 kvp, 7.0 mA in VACAP and click the CTB button to acquire the image.

Use the Collimator control command to find a value that satisfies the standard below.

Command Function

[SPM_CCST_03450] PANO collimator position movement control

[SPM_CAST_09200] CEPH collimator position movement control

[SPM_CFST_06350] CT collimator position movement control

Run EzEval.exe file

(Path : C:\VCaptureSW\Utility\EzEval_Phantom)

Choose EzEvaluation for the tap menu on the top left, and choose collimator viewer from the tap
menu on the top right.

Set the Threshold value concerning the following standard, and check if 0010.raw satisfies the
collimator alignment cut standard.

The collimator alignment standard for each FOV is as follows.

X Collimator alignment standard value

Collimator Min pixels Max pixels
Left 1 2
Threshold 95%
Right 1 2
Threshold 75% Upper 1 10
Lower 1 10

When 1~2 pixels are visible on the left, subtract the collimator parameter as much as 0.35
collimator value.

Ex. [SPM_CFST 8235] — [SPM_CFST_8200]

When 1~2 pixels are visible on the right side, Add the collimator parameter as much as 0.35
collimator value.

Ex. [SPM_CFST _8235] — [SPM_CFST_8270]
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Reterence CT namdar | CT mage Evauaten  Colmator Viewsr | Duss wage | Cotmor Verwer | pase mage |

U ." -
= | | ST 5 b e L |
EEEE Set Threshold to 95 and | | @ & £ & Zf
click the Apblv button. S :

The cut area is marked
in red.

A Left/Right Collimator Setting

e ExEvaluation - o EN

Fisfarenca T sumba | CT rmage Euniaion I'-I-r'-'\-w|puu—p|

Moo [T |3 e |

Set Threshold to 75 and
click the Apply button.

The «cut area is
marked in red.

A Upper/Lower Collimator Setting
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5.2. CT Collimator Alignment with EzAlign

€A EzAlign-5/ versien 1.3.0.0 - x

PANO

Collimator align START

CEPH

Zool]

Check Command

tpure.  Ctrl + F12 : Fullsc

Technicalmanual

1. Select CBCT and click the Start button: The system will move into its capturing position and

Collimator auto-align will be started.

2. Remove the Bite Block.

3.  When you see the message HOLD THE BUTTON as marked in the white box below, press

and hold the exposure switch until RELEASE THE BUTTON message appears.

Check Command

4. If the system displays the HOLD THE BUTTON message again instead of the succeeding

message, repeat step 3.

5. Ifthe CBCT Auto Alignment is completed successfully, the pop-up message which notifies

the completion of the alignment displays on the screen. Then, click the OK button to finish.

6. If the Error message appears, follow the guide. Then proceed the steps 1~5.
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et BOE

Position the dosimeter so that it is
centered in the area indicated by
the arrow at the bottom of the
SEensor.

Make sure the end of the
dosimeter is located on the
line at the bottom of the
Sensor.

@ Setings @ Capture/Recon | @ Soft Calib | @ Logs/dbout
| : Directary [CHACapture SWH Acquisition WCBC T WidePano W
HREEmErEs | 55 Clean Make >
Capture [#1; Basic =
Recon [#1: Normal Quality(recanstruction, vk} =]
. 5 t
Click the Capture CTB to il it :
acquire dark data and 2. When the image capture is complete, [
confirm the position of the Click the V proj button to check the image. [
dosimeter (acquired for :
about 5 seconds). i
W Send commands to MCU PM_TA__]
[ | f
Wiew Conversion
b3 I Y Proj I Projections |
Cap & Recon | Reconstruction | W Sl Sices |
| Capture CTB | W 4ol | Pano |
| | v Dt
e s |
88 /214 COPYRIGHT® 2020 VATECH.
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2. Check the location of the dosimeter again through the PROJ file.

3. If the location of the dosimeter is not in the circle, re-locate the position and capture it again.

B 0002 RAW 184x686

-~ I1B4XBBBI CAPaXizDSmartAcquisitionCBCTWYidePano\PROJ_DAPE RAWW

S = I s I T M O

Set to X: 92, Y: 490, M: 50, and set the dosimeter position so that
the dosimeter's sensor is located in the circle.

Haf

I
|1n =1 |u

T-hist
i 4085

L.

The circle located in the third part of
the dose meter should fit inside the
blue circle.
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4. After confirming of position, capture the image to measure DAP.
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5. Run the Console Software, and set as below and capture the image.

<9 Console Scftware

20200806_142200 112

3. Choose the High resolution

2. Choose the FOV: 8x8

4. Choose the Standard

94kvp - + 8.7TmA -

Scan Information Message Information

5. Choose the
Man. Normal.

Ol

L 1 Choose the CBCT.

6. Choose the

8x8

Standard

= | GBCT:

FOV (Diameter x Height)

Vertical Option

Occlusion

Horizontal Option

Center

Imace Obtion

High Resolution Green

Voxel Size (0.20)

Application

7. Click the Confirm button.

Confirm

6. Measure mGy and check if it meets the standard as follows. If not, adjust mA and re-capture.

X Background level standard value

Mode exposure condition mGy Background Level
Man (High resolution) 95kVp 8.5 (x0.1) 7000 ~ 11500
Man (Green) 80kVp 5.4 (x0.1) 2000 ~ 5500
90 / 214 COPYRIGHT® 2020 VATECH.
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7.

When 8.5mGy is measured at 95kVp,
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input the mA value to PwrParam_CBCT.ini.

(C:\VCaptureSW\Acquisition\CBCT\WidePANO\UserParam\PwrParam_CBCT.ini)

[FOAD_STAN_CHILD]
HARD=0600.0400, 0990.1200, )
STAN=0600,0400, 0550,1200, 059

4 Uttra Low Dose
[FOVD_APPLMAN]
HARD-=0600. 4400, 09910,1200, 0480,0610
STAN=0600,0400. 0950,12
SOFT=0600,0400, 0990,12

[FOWD_APPL_WOMAN]
HARD=(E00. 040K, D930,12
STAN=0600,0400, 020,120

Low Dase

[FOVZ_STAN_MAN]|
HARD=0600.0400, 0990, 1200. 0950.0700
AN 90,1200 0940 0700

Low Dase

[FOVA_STAN_MAN]
HARD=0600 0400, 0F30,1200, 09500700
AN=0600,0400, 0930,1200, (1940,0700

MAN_HARD = kVp, mA
MAN_STAN = kVp, mA
MAN_SOFT = kVp, mA

[OF T=0600,0400, 0990,1200, 0930.0700

Ona_STAN_WIOMAN]

JARD=0600.0400, 0990,1200, 09500670
FAN=0600.0400. 0550.1. 200, 05940.0670
T« 0600,0400, 0990,1200, 09300670

o STAN_CHILDY
800, (50,1200, 0950,0640

STAN =0600, 0000, 0790, 1200, 09400640
SOFT =0500.0400, 0550, 1200, 0930,0640

4 Uhss Low Daose

NG _APPL_MAN]
00,0400, 09901200, 0880.0610
Q400, (990,1200, 08700610

STAN=0600,0400, 0550, 1 200, (40,0640
SOFT=0600.0400, 0950,1200, 05300640

Ultra Lenw Dirie

FONA_APPL MAN]
HARD=0600,0800, 0F90,1200, 08300610
STAN=0600,0400, 0930,1200, QAT0,0610

- RANGE_kVp, RANGE_mA, kVp values are fixed
- Input by changing only mA that meets the standard

| 1200, (60,0610

1200, 0850,0550
1200, QE70,0580
1200, (50,0580

SOFT=0600,0400, 990,120 Torstr
[FONO_APPL_CHILD}

HARD=0600.0400, 0990,1200, 0850,0550
STAN=O600,0400, 0530,1.200, 0870.0550
SOFT0604,0400, 1990,1200, 08600550

|FON Size 1] - 16
| Low Dase
[FOA1_STAN_MAN]
HARD=0600,0400, 0330,1 200, 09500700
STAN=0G00,0400, (9601200, 0940,0700
SOFT=0600.0400, 0990,1200, 0930.0700

[FOA_STAN_WOMAN]

HARD=DE00.0400, OF30,1 200, 09500670
STAN=DB00, 0400, 09560,1.200, (3400670
SOFT=0600.0400, 09901200, 09300670

[FONT_STAN_CHILD]

HARD=0E00.0400, 0990,1 200, 09500640
STAN=0600,0400, 09%0,1200, 0340,0640
SOFT=0600.0400, 09901200, 09300640

4 Ultra Low Dose

-
[FONT_APPL MAN|
HARD=0G00.0400, 0990,1 200, 0630,0610
STAN=0600,0400, 0690,1.200, 08700610
SOFT=050,0400, 0990,1200, 08560.0610

[FONT_APPLWOMAN]
HARD=0600,0400, 0990,1200, 0880,0580
STAN=0600,0400. 0530.1.200, 0870.0580
SOFT 06000400, 0990,1200, 08500580

[FONT_APPL_CHILD]
HUARDY= 0600 0400, 990,120, (40,0550
STAN=0600,0400, D960.1200, 0870,0550
SOFT=0600,0400, 0990,1200, 08600550

8.

[FONZ_ARPL_CHILD]
HARD=0600,0800, 0990,1200, 0880,0550
STAN=0600,0400, 0930,1200, 08700550

SOFT=0600,0400, 090,100, 0860.0550

Low Dose
[FOV3_STAN_MAN]|
HARD=0600.0400, 0990,1200. 0950.0700

STAN « 0600, 04000, 00,1200, 0340.0700
SOFT=0500.0400, 0990, 1200, 0930,0700

[FON_STAN_WOMAN]

HARD= 06000400, 09901200, 0950.0670
STAN =0600.0400, 0F30,1200, 0540.0570
SOFT=0500,0400, 0990,1200, 09300670

[FOVA_STAN_CHILD]
HARD 06000400, 09901200, 0950,0640
STAN=0600,0400, 0990,1200, 0940,0640
SOFT=0600,0400, 0950, 1200, 0930,0640

Ulra Low Dose

[FOVI_APPL_MAN]

HARE=DE00,0400, 0990,1200, 0580,0610
STAN=0600,0400, 0990,1200, 08700610
SOFT=0600.0400, 0990, 1200, 0860,0610

[FONVI_APPL_WOMAN]

HARDH=0600,0400, 0990,1200. 0850,0580
STAN=0600,0400, 0F90,1200, 08700580
SOFT=0600,0400, 0990, 1200, 0860,0580

[FOV3_APPL_CHILD]
HARD=0600,0800, 0990,1200, 0880.0550
STAN =0600,0400. 0930,1200, 08700550
SOFT=0500.0400, 090,100, 0860.0550

table as +30 increments.

10.

[FOwA,_APPL CHRDY
HARD=0600,0400, 0990,1200, 0880,0550
STAN=0600,0400, 0930.1200. Q870,0550
SOFT-0600.0400, 09901200, 08600550

[FOV Size 5] - 5a5 - Mx & Md

Low Dose:

[FOVS_STAN_MAN]

HARD=0600,0400, 0F90,1200, 09500700
STAN=OG00,0400, 00,1200, (840,0700
SOFT=0600.0400, $990,1200, 09300700

[FONS_STAN_WOMAN]
HARD=0600.0400, 0990,1200, 0950,0670
STAN=0600,0400, 0990.1200, 0940.0670
SOFT0600,0400, 0990,1200, 0930,0670

[FONS_STAN_CHILD]
HARD=0600. 0200, 990,120, 0950,0640
STAN=0600,0400, 0990.1200, 09400640
SOFT=0606,0400, (990, 1200, 0930.0640

Uhza Low Dose

[FOWS_APPL_MAN]

HARD=0600,0400, 0990,1200, 0850,0610
STAN=0G00,0400, 0930,1200, 0870,0610
SOFT=0600.0400, 0990,1200. 0860.0610

[FONS_APPL_WOMAN)

HARD=0600,0400, 0901200, 08580,0550
STAN=0600,0400, 0F30.1.200, 0870,0580
SOFT=0600,0400, 0990,1200, (8600580

[FOWS_APPL CHRD]
HARD=0600,0400, 0990,1200, 0880,0550
STAN=0600,0400. 0930.1200. 0870,0550
SOFT-0600.0400, 0990,1200, 08600550

the DAP Level in the Control Panel so that the difference is within 15%.

11.
12.

91 /214

DAP levels can be modified in three levels: Low, Normal, and High.

[FOA Size B] - 4xd - Mx & Md

Low Dose

[FOVG_STAN_MAN]

HARD=0600,0400, 0Er0,1.200, 0950,0700
STAN=0600.0400, 0930,1200, 03400700
SOFT=0600,0400, 0290,1200, 09300700

TFOVE_STAN_ WOMAN]

HARD-0600,0400, (990,1200, 0950,0670
STAN=0600,0400, 09901200, 0940,0670
SOFT =DG00,0400, 0990, 1200, 09300670

[FOVE_STAN_CHILD]

HARDI- 06000400, 90,1200, 0950,0640
STAN=0G00,0400, 0950,1200, 05400640
SOFT =0600,0400, (1990, 1200, 0930.0640

:| Uhra Low Dose
[FOVE_APPL_MAN]
HARD=0600.0400. 0390, 1200, F350,0700
STAN=Q600.0800, 09901200, 0340.0700
SOFT «0600,0400, 0990,1200, 0930.0700

[FOVE_APPL_WOMAN]

HARD=0600,0400, 0990,1200, 0950,0670
STAN=0600.0400, 0930,1200. 0540.0670
SOFT «D600,0400, 09901200, 09300670

[FOVE_APPL_CHILD]

HARD=0600,0400, CFF90, 1200, (50,0540
STAN=0G00,0400, 05501200, 0540,0640
SOFT = B600,0400, 0990,1200, 0930.0640

If 8.5 mGy is measured at 95 kVp 7.3 mA, input all mA values in the above exposure condition

Compare with the DAP value output from the Console Software and check if it is within 15%.

If the output DAP of the Console SW is more than 15% different from the measured DAP, correct

Since kVp values are the same, choose High, Normal, or Low depending on mA.
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7. CT Number Calibration
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To optimize CBCT image quality, the operator should perform the CBCT CT Number Calibration

according to the following procedures.

{©

o
F—— O—F

<Type A>

<Type B>

IMPORTANT Make sure that the operator should use TYPE A as CT PHANTOM JIG
during the CT Number Calibration.

PHANTOM during

the CT Number Calibration.

X

<Type A> <Type B>

IMPORTANT Make sure that the operator should use TYPE A as CT NUMBER CHECK

1. Run the C:\VCaptureSW\Acquisition\CBCT\WidePANO\VAKCAP.exe file.

2. Open the Reconstruction.vxm file to open it.
(C:\VCaptureSW\Acquisition\CBCT\WidePano\REC)

UseOnlyFER = O

kDot Prorpccids
POSTPROCESSING= -50
UseCTHumCal= 1
UseCTMumPhantom=0

ekmans Contrn |

UseArcCut=1

.’-’-’NAR-’-’.’
UseMAR =1
MARTHRES = 150

Ln 57, Col 15

100%  Windows (CRLF) UTF-8

3. Change to POSTPROCESSING = 0, UseCTNumCal = 0, UseArcCut = 0 and save the file.

VDH-TeM-098
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7.1. Acquire CT Phantom Image

<9 Console Software

142200 1 64546  Ow/SRt 202001 1. Choose the CBCT.

2. FOV: Choose the 8x8
Vertical Option

Horizontal Option

Occlusion

Center

3. Choose the High resolution. Hg;m]um —

> it s in oy

4. Choose the Standard. F— Application

7. Click the CONFIRM.
95kvp - + 87mA -

Scan Information Message Information

6. Choose the
Hard mode. Confirm

1. Run the Console Software, choose FOV 8x8, High resolution, Man, Hard mode, and click the

Confirm button.
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2. Put the Phantom jig on the Chinrest.

1 2 3
i

Adjust so that the lines of the top and bottom are straight.

CT Number
Phantom

VDH-TeM-098 94 /214 COPYRIGHT® 2020 VATECH.
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Put CT Number Phantom on the Phantom Jig.

Vatech A9 (PHT-30CSS)

Technicalmanual

Phantom Jig and CT Number Phantom Position

Click the Ready button and acquire the image.

% Console Software

CBCT

FOV (Diameter x Height)

8x8

Vertical Option

Occlusion

Horizontal Option

[

Image Option

High Resolution Green

Voxel Size (0.20)

Standard Application

95kvp - + 87mA

Scan Information Message Information

Click the Ready button.

95 /214
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5.

Click the V Vol button.

Operations

@ sSetings @ Capture/Recon ]@ Soft Calib | @ Loge/about |

Directary [CHzap

qUisiion_EC [ WidePano
SiiecpartAlss Clean IMake >
Capture [41: Basic =1
Aecon [#1: Normal Quality(reconstruction, vzm) ~]

Scan parameters

Voltage <0.1kVE> [B8T =
Current <0.01mA> 60 =

Start angle <0.1deg> [T =
Stop angle <0.1de3> [0 =

Machine offsets (%, Y. Z)
Rotation time <0, 15> [T&0 | ——

W Send commands to MCU I~ Send [SPM.TA_]

=1 __ send

Capture

Param-file [rzconstruction, vem

Cap & Recon

Capture CTB

Yiew Conversion
| Y Proj Projestions
| Reconstruction | Y Sl Sices
W al Pano |
|  Dif

Find the central slice of the water-filled area as follows.

Vatech A9 (PHT-30CSS)

Technicalmanual
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6.
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Find the central slice of the water-filled section.

Vatech A9 (PHT-30CSS)
Technicalmanual

Ex) Total number of slices-Slice XY(Z) = number of slices measured

450 - 100 = 350

© Setngs @ Capure/Recon | @ Soft Calib | @ Loas/ébout |

cantao [

Directary |C WAVC apture SWW ACquisitionW CEC THWidePano'y

$Recpartst 55 I

Clean Make > I

Capture [41: Basic

=

Fiecon |#1: Mormal Quality{reconstruction, veam) LI

Scan parameters

“oltage <0, 1kVp> m
Current <0.01ma&> IEEU _l$

Start angle <0, 1deg> ID _|:'
Stop angle <0, 1deg> |35[|[| _1:[

Machine offsets (X, ¥. Z)

Rotation time <0 1s> I]gg

=1 = .-

¥ Send cormnmands to MCU

I Send [SPM_TA__]

| Send I

Operations Wiew Conversion
Param-file |recunstructiun.v><rn LI Y Proj Projections
Capture | Cap & Recon I Fieconsiruction I W Sl | Sices
Capture CTE I W ol | Fano |
Stop Kill | v Dif
ol S |

0402 sice = _‘;‘ * [z24 _‘;T v[we = Mfis -

0403 sice
~

Choose Slice.

97 1214

R=15 (697 pix)
ave 6976 99.66%
dev 17.8
max 746 4

min 647 99,

Check the ave value.
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7. Open the measurement slice and measure air, wa

1. Click the Setting button.
2. Choose Engineer and enter vatech.

Vatech A9 (PHT-30CSS)

Technicalmanual

ter, and bone as above.

FOV Info (CBCT)

=] == ]

Choose HD Tap and input CT Number value
measured at high resolution.

Confirm

8. Enter the measured CT Number value and click the Save button.

9. When CT Number Calibration is completed, open Reconstruction.vxm and recover the

parameter as shown below.

+ POSTPROCESSING =0 — POSTPROCESSING = -50

e« UserCTNumCal =0 —» UserCTNumCal =1
» UseArcCut=0 — UseArcCut=1

UseOnlyFBP = 0|

***Post Processt*
POSTPROCESSIMNG= -50
UseCTMumCal=1
UseCTMumPhantom=0

=**mage Control#*
UselrcCut=1

',',"N'QR'-'-',
UseMAR =1
MARTHRES = 150

Ln 57, Col 15 100%  Windows (CRLF)

VDH-TeM-098 98 /214
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10. Capture the CT Number phantom and evaluate CT Number accuracy.

(refer to 5. CT Number Accuracy evaluation.)

X CT Number standard value

Parameter LSL(Lower Specification Limit) USL(Upper Specification Limit)
Air -1030 -900
Water -20 20
Teflon(Bone) 900 1100

11. If CT Number does not meet the standard as above, adjust the CT Number value.

99 /214
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Chapter 3. CT Image Evaluation

1. Spatial Resolution(MTF) evaluation
1.1. Spatial Resolution (MTF) standards

Vatech A9 (PHT-30CSS)

Technical-manual

USL (Upper Specification Limit)

Parameter LSL (Lower Specification Limit)
MTF 10% <Ip/mm> 1.00 3.50
1.2. Phantom Specification
QUART: DVT Phantom
Disc 1 Disc 2
@1 ] 4 5 6
1 Bubble Level
2 Centering Aide
3 PMMA (tissue equivalent)
| | 4 PVC (bone equivalent)
20 5 Air
T 6 PMMA
—p 7 Holder Insert (if required)
60
«—»
P 160 N < 160 >
Sizes given in mm
100 / 214 COPYRIGHT® 2020 VATECH.
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1.3. Test Method

Run Console Software and click CBCT to go into CBCT mode.

Vatech A9 (PHT-30CSS)

Technicalmanual

Choose FOV 8x8/Adult/Normal/High Resolution/Standard as the image option and click the

Confirm button.

Put the Phantom jig on the unit and make the phantom jig level by using bubble level and three

align pins.

Put the DVT Phantom on the phantom jig.

Press the Ready button and acquire an image.

When reconstruction is completed, save the CT folder name in the C:\VCaptureSW\ImageOutput

folder as CT_DVT

Run the DVTpro Software and conduct the evaluation.

1.4. Test Result

VDH-TeM-098

Parameter LSL

Measurement value

USL

Pass/Fail

MTF 10% <Ip/mm> 1.00

101 /214
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2. Contrast evaluation
2.1. Contrast standards

Parameter LSL (Lower Specification Limit) | USL (Upper Specification Limit)

Contrast<1000HU> 500 -

2.2. Phantom Specification

QUART: DVT Phantom

Disc 1 Disc 2

1 Bubble Level

2 Centering Aide

3 PMMA (tissue equivalent)
4 PVC (bane equivalent)

20 5 Air
‘40' 6 PMMA
— 7 Holder Insert (if required)
60
—>
160 160
> < >

3

Sizes given in mm

2.3. Test Method

1.  The evaluation is conducted in the same manner as in the evaluation method in Section 1.3.

2.4. Test Result

Parameter LSL Measurement value USL Pass/Fail

Contrast<1000HU> 500 -
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3. Noise evaluation
3.1. Noise standards

Parameter | LSL (Lower Specification Limit) USL (Upper Specification Limit)

Noise 5.00

3.2. Phantom Specification

QUART: DVT Phantom

Disc 1 Disc 2

1 Bubble Level
2 Centering Aide
3 PMMA (tissue equivalent)
4 PVC (bone equivalent)
20 5 Air
‘o 6 PMMA
—p 7 Holder Insert (if required)

160 P 160 >

»> <

A

Sizes given in mm

3.3. Test Method

1.  The evaluation is conducted in the same manner as in the evaluation method in Section 1.3.

3.4. Test Result
Parameter LSL Measurement value USL Pass/Fail
Noise(CNR) 500 -
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4. Homogeneity evaluation
4.1. Homogeneity standards

Parameter LSL (Lower Specification Limit) USL (Upper Specification Limit)
Homogeneity 10.00 150.00

4.2. Phantom Specification

QUART: DVT Phantom

Disc 1 Disc 2

1 Bubble Level

2 Centering Aide

3 PMMA (tissue equivalent)
L1l 4 PVG (bone equivalent)
20 5 Air

6 PMMA

7 Holder Insert (if required)

160 160

- > < >

Sizes given in mm

4.3. Test Method

1. The evaluation is conducted in the same manner as in the evaluation method in Section 1.3.

4.4, Test Result

Parameter LSL Measurement value USL Pass/Fail
Homogeneity 10.00 150.00
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5. CT Number Accuracy evaluation
5.1. CT Number standards

Parameter | LSL (Lower Specification Limit) USL (Upper Specification Limit)

Air -1030 -900
Water -20 20
Teflon 900 1100

5.2. Phantom Specification

CT Number Phantom

CENTER 22! Eals gunt
F: Imm, &0l Tmm,

4010 40125

i

7, ;F“l =
7

SN

49128k DPS

#142
160
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5.3. Test Method
1. Put the Phantom jig on the unit and make the phantom jig level by using bubble level and three
align pins.
2. Putthe CT Number Phantom on the phantom jig.
3. Run the Console Software and click the CBCT button to go into CBCT mode.
4. Choose the FOV 8x8/Adult/Normal/High Resolution/Standard as the image option and click the

Confirm button.
5. Press the Ready button and acquire an image.

6. When the reconstruction is completed, save the CT folder name in the
C:\VCaptureSW\ImageOutput folder as CT_CTnum Phantom.

7. Open the saved image through 3D Viewer.
8. Go to the Axial view in full-screen mode and click Measurement > ROI (for Ez3D i)

9. Make the boxes(20+2 mm2) on the WATER, BONE(TEFLON), and AIR area to measure the CT

Number value and check if it does meet the standard.

Measurement points
(Air and Water)

4-912:81 DP5 J

5.4. Test Result

Parameter LSL Measurement value USL Pass/Fail
Air -1030 -900
Water -20 20
Teflon 900 1100
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6. High Contrast Resolution evaluation
6.1. High Contrast Resolution standards

Parameter LSL (Lower Specification Limit) | USL (Upper Specification Limit)

High Contrast Resolution - 1.0 mm

6.2. Phantom Specification

S&C Phantom

13

1

6.3. Test Method

1.

VDH-TeM-098

Put the Phantom jig on the unit and make the phantom jig level by using bubble level and three
align pins.

Put the S&C Phantom on the phantom jig.

Run the Console Software and click the CBCT button to go into CBCT mode.

Choose the FOV 8x8/Adult/Normal/High Resolution/Standard as the image option and click the

Confirm button.
Press the Ready button and acquire an image.

When the reconstruction is completed, save the CT folder name in the
C:\VCaptureSW\ImageOutput folder as CT_S&C Phantom.

Open the saved image through 3D Viewer.
Go to the Axial view in full-screen mode and adjust the brightness and contrast of the image.

Make sure that you can see the minimum size of Air hole and PE(PolyEthylene) cylinder at the

distance of 50 cm(20 inches) from the monitor.
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Parameter

LSL

Measurement value

USL

Pass/Fail

High Contrast Resolution

1.0 mm
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7. Low Contrast Resolution evaluation
7.1. Low Contrast Resolution standards

Vatech A9 (PHT-30CSS)
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Parameter LSL (Lower Specification Limit) | USL (Upper Specification Limit)
Low Contrast Resolution - 9.0 mm
7.2. Phantom Specification
S&C Phantom
8160
4-Ci 412 5
"mff = = rﬂ -J

7.3. Test Method

412,

1.  The evaluation is conducted in the same manner as in the evaluation method in Section 6.3.

7.4. Test Result

Parameter LSL Measurement value

USL

Pass/Fail

Low Contrast Resolution -

8 mm
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8. Slice Thickness Evaluation
8.1. Slice Thickness Standard

Parameter LSL (Lower Specification Limit) USL (Upper Specification Limit)
42.0 mm

Slice Thickness 38.0mm

8.2. Phantom Specification

QUART: DVT Phantom

Disc 1 Disc 2

@1 5 6

1 Bubble Level

2 Centering Aide

3 PMMA (tissue equivalent)
4 PVC (bone equivalent)

20 5 Air
'40' 6 PMMA
—p 7 Holder Insert (if required)
60
+—r
160 N < 160 >

A

Sizes given in mm

8.3. Test Method
1. Open the CT_DVT Phantom image captured in Section 1.3 through the 3D Viewer

2. Measure the length of the phantom in the Sagittal view.

8.4. Test Result

Parameter LSL Measurement value USL Pass/Fail
42.0 mm

Slice Thickness 38.0 mm
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9. Collimator Alignment Evaluation
9.1. Collimator Alignment Standard

Parameter LSL (Lower Specification Limit) USL (Upper Specification Limit)
Threshold Left 1 2
95% Right 1 2
Threshold Upper 1 10
75% Lower 1 10

7 ExFuvalustion = =] =
Dmgrosn  ErEvikianss |
EET] A [isdadte ) Five_poc#Rd B RCBETCRC TV daPana PRO)- ALIGH_CFST_EI20 L0 POV A ﬂ bW Ruterance CT number | CT image Evalsaton  Colimatar Viewar |p“r-p|
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9.2. Test Method

1. Complete the collimator setup and acquire the image in the stopped state.

o > 0N

9.3. Test Result

VDH-TeM-098

Input the threshold 75%, and check the upper and lower.
Input the threshold 95%, and check the left and right.

Run the C:\VCaptureSW\Uti\EzEval_Phantom\EzEval.exe program.

Check whether the Collimator Alignment Result is satisfied with the standard.

Vatech A9 (PHT-30CSS)
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Parameter LSL Measurement value USL Pass/Fail
Left 1 2
Threshold 95%
Right 1 2
Upper 1 10
Threshold 75%
Lower 1 10
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Chapter 4. PANO Image Optimization

1. Geometry information

Sensor Focal spot
[

1
e
Pt
W

S
~— J
0pD: 159 FOD: 425 6
D584 6
<PANO>

FDD: Distance from the X-ray source to the sensor (584.6 mm)

FOD: Distance from the X-ray source to the center of rotation (425.6 mm)

2. Equipment default values

2.1. Bite location (PANO mode)

VDH-TeM-098

1.
2.

Vatech A9 (PHT-30CSS)

Technicalmanual

Move the bite position according to the Modality as shown in the image above.

PANO Mode: The position combined with the stopper in the direction (Left side) of the column

113 /214

COPYRIGHT® 2020 VATECH.
ALL RIGHTS RESERVED




Vatech A9 (PHT-30CSS)

Technicalmanual

3. PANO Sensor Calibration

To optimize PANO image quality in the equipment, the operator should perform the Sensor setting &
calibration operation according to the following procedures.

Regular Sensor Calibration check-up is recommended to perform for image optimization against
temperature and humidity variation.

3.1. PANO Sensor Calibration Standard

*PANO Sensor Dark Calibration Standard Value

- Dark data file median value: 700 ~ 2300
*PANO Sensor Bright Calibration Standard Value

X Bright standard value: 5 points with Cu 1 mm filter

Bright Min Max
Cal Point 1 50 80
Cal Point 2 80 200
Median value Cal Point 3 200 400
Cal Point 4 400 600
Cal Point 5 600 ~

NOT’CE *  From the achieved PANO Sensor Bright Calibration data file, the 1 Point

Bright Data file and 5 Point Bright data file should meet the standard
value. Other results from different points Bright Datafile can be varied by
characteristics of each sensor.

3.2. Before PANO sensor calibration
1. Remove the Normal Chin Block from the equipment.
2. Disassemble the Tube case (Refer to Chapter 1. Hardware Part Service Guide).

3. Rename the CAL folder (C:\VCapture SW\Acquisition\PANO\WidePANO\CAL) name for backup.
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3.3. PANO sensor setting
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|

VAKCAP.exe file is required for PANO Sensor Calibration operation.
Path : C:\VCaptureSW\Acquisition\PANO\WidePANO folder

IMPORTANT

Before the PANO Sensor Calibration operation begins, the operator
must back up the prior PANO Sensor Calibration folder.

PANO Sensor Calibration file folder :
C:\VCaptureSW\Acquisition\PANO\WidePANO\CAL folder

1. Run the VACAP.exe file in the C:\VCaptureSW\Acquisition\PANO\WidePANO folder.
2. Click the Capture/Recon tab.

1ed

@ Setting apture/Hecon
M1 s opene

@ Soft Calib | @ Logs/About |
Directory [CAACaptureSWHAC QuisitioWCEC THWidePano W

fRecpartst 5 Clean Make | > |
Capture [#7: Normal Quality |
Recon |#1: High Quality{reconstruction, vsm) ﬂ

Scan pararneters

Waoltage <0, 1kMp> 950 =] Start angle <0 1deg> [0 4:

Current <0,01maA> m Stop angle <0,1deq> [3600 =
Machine offsets (XY, 23
Rotation time <0,1s> |]gg |n jlg j |u j
v Send commands to MCU [~ Send [SPM_TA__]
| ] | T
Operations Wieww Conversion
Param-file |reconstructiun_ChiId.vxm > Y Proj | Projections |
Capture | Cap & Recon | Reconstruction | Y Sle | Sices |
Capture CTE W 4ol | Pana |

| W Dif

3. Send the following commands in the command field.

PANO Pixel Size: 30 x 686

Command Function
[SPM_PANO] PANO mode
[SPM_PSON] PANO sensor power on

[SPM_FISS_0001]

Normal Mode : 4x4 binning & High gain

[SPM_FIPM_0004]

Sensor size setting

[SPM_FISM_0001]

Sensor clock (1:External, O: Internal)

[SPM_FREQ_0238]

Sensor frequency 238 Hz

[SPM_COLM_0003]

1T Cu Collimator location

If Cu Filter is not covered, send [SPM_CDST_XXXX] to
adjust.

[SPM_COLM_0007]

PANO Collimator Position

VDH-TeM-098
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3.4. PANO sensor: Dark calibration
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1. Run the VACAP.exe file in the C:\VCaptureSW\Acquisition\PANO\WidePANO folder.

2. Click the Settings tab.

3. Click the OK and restart the program.

D Settings (@ Pannrama] & Soft Calib] & Logs/.ﬁ.bout]

Acquisition configuration file |+pangwwidepanng.qPAN,TSF

Srnooth=0 -
LR_Thresh=10000

[User Interface]
CompanyMame=VaTech
ApplicationMarme=Pax-130 Smar

[BrightCalibration]
MurnPoints=5
k\p0=700
ma0=500
k\-:E1=950
m#al1=1000

‘alidtedRel _Min=60
WalidkedRel_Max=140
WalidDiag_Min=60
WalidDiag_Max=140

[SrallWindow]
he|ijght=350
width=Ea0

[Capturel1]

Caption=Fast_Basic=> Marrow Mode (7.3 sec ~ 380 fps)
ScanTime=7.3

ConditionalFP5=380.0

DefaultRecon=0

FixedMurnFrames=-1

PanoShiftHrz=1

Save as

Serial port [Copz -
[~ Old Utilities Names
Imaging interface

[17.IFG-Pana |
Acquisition program
|oWWidePanoWVAPAN _IFG.EXE

Acquisition

Feconstruction

Wiew Geo | | |

Properties

12l sz |

==

L

4. Click the Capture/Recon tab.

VDH-TeM-098 116 /214

COPYRIGHT® 2020 VATECH.
ALL RIGHTS RESERVED



5.

6.
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Send [SPM_PANO], [SPM_CSON], [SPM_FISS_0001], [SPM_FIPM_0004], [SPM_FISM_0001],
[SPM_COLM_3] commands to the command window to set the sensor and collimator.

@ Setings @ Capture/Recon | @ Soft Calib | @ Logs/About |

Directary [CHCaptureS WA quisiionWCBL 17 WideP anot

$Recpartd Clean Make >
Capture |#1: Mormal Quality |

Recon |#1: High Quality{reconstruction, wxm;

Scan parameters

Yaltage <0, 1kVp3> ,m

Current <0,01ma> [F70

Start angle <0, 1deg> [0 4:
Stop angle <0,1deg> [3500 4:I

Machine offsets (X, ¥, Z)

Rotation time <0,1s> |]gg |D jlg j |g j

v Send commands to MCU [~ Send [SPM_TA__]

I| ﬂl Send I

Operations View Conversian
Param-file |reconstruction_ChiId.vxm b Y Proj | Projections |
Capture | Cap & Recon | Reconstruction | VSl | Sices |
Capture CTB W 4ol | Pano |
| |  Dif

=]

Click the Dark button to acquire an image.

Dark
Eright

Check

v |

1) Choose 30x686d.raw and click the V button to open View16.

Dark M ﬁ

a6,

2) Make sure that the Median value meets the standard(700~2300).

VDH-TeM-098

max 1588

ave 1339.9

min 1143
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3.5.

1.
2.

3.

4.

PANO sensor: Bright calibration

Vatech A9 (PHT-30CSS)
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‘ ‘ «  Stay outside of the X-ray shielding room during Bright Calibration data
(]

achievement.

a

Run the C:\VCaptureSW\Acquisition\Pano\WidePANO\VACAP.exe file.

Click the Settings tab and ensure that [BrightCalibration] kVp and mA are set

@ Settings | @ Panorama] @ Soft Calib] o Logs;’Ahout]
Acquisition configuration file |*PanoWWidePanuWVAPAN.TSF Serial patt [Comz -

Srnooth=0 -

PR Thresh=10000 [~ Old Utilities Names

([:User \nteﬁace] . Imaging interface

ompanyMame=Y4Tec - -
ApplicationMame=Pax-i3D Smart !;?,IFIG‘tFano =]
. e cquisition program

[BrightCalibraton] [ WidePanc VAP AN PG EE
kMWp0=700

e

mA1=iG00 Acquisition
Val/diedRel-Min=60 -
ValidMedRel _Mazx=140

‘YalidDiag _Min=60

WalidDiag_Max=140

[SmallWindow]

height=350

il s Cesee | D] <]
y=24k

%=260 ’

Fieconstruction

[Capturell] "
Caption=Fagt_Basic=> Marrow Mode (7.3 sec ~ 380 fps)

ScanTime=7,

ConditionalFP5=300,0

E.efaélll\tlﬁecFon:D ! i

iedMumFrames=-

PanoShiftHrz=1 Wiew Geo

Save as __ Properties |
o | az |

by adjusting kVp.

When acquiring 5 Point cal, the initial value is as follows, and it is set according to the standard

Acquisition conditions 5 point
kVpO 570
exposure mAO 550
condition kVp1 850
mA1 870

NOT’CE 1. If the standard is not satisfied, set them according to the

standard by adjusting kVp0 and kVp1.
2. Click the "Bright" button to obtain 5 points of Bright Cal Data and

check if the following standard is met.

118 /214
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Click the Dark button to acquire Dark Calibration Data.

Dark ||

N S

Bright
Check

Click the Bright button.

Dark |

N

Bright ||

Check

Vatech A9 (PHT-30CSS)

Technicalmanual

When the HOLD THE BUTTON FOR ~3 SEC message shows up on the status window, press
the X-ray Exposure switch. Then release the button when the RELEASE THE BUTTON shows

up.

Do step 7 repeatedly until all 5 point bright calibration data are acquired.

Dark |

W

>> |

|y 1 Point

Bright
Check

= babo UL A

rawy
30 EEELO01024, raw
0 GRG0 002244, raw
30 EEE00041 14, raw

>< |
_,_z
1 ___1+—» 2 Point
» 3 Point
— 4 Point
> 5 Point

Click the V button to open View16.

Dark |

Yo >> |

>< |

Eright
Check

A EEER000S T4, ratw
J0x=E3E0001024, raw
30636000224 &, raw
306360004114, raw
30360 00R964, raw

:j |_| k4 |j ij til L
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10. Click the 1 Point Bright Calibration data file on View16 and make sure that the Median value

meets the standard.

7 ST max 132
30=636000224 4, raw
- A
0%Ea60. ra [med 66 ]
min 0

X Bright standard value: 5 points with Cu 1 mm filter

Bright Min Max
Cal Point 1 50 80
Cal Point 2 80 200
Median
Cal Point 3 200 400
value
Cal Point 4 400 600
Cal Point 5 601 ~

If the median value does not meet the requirement, do the steps that follow:
* Click the Settings tab.

* Adjust kVp0 value by 10 in the [BrightCalibration] field.

* Click the Save button.

* Acquire Bright calibration data again.

11. Click the 5 Point Bright Calibration data file on View16 and make sure that the Median value
meets the standard.

If the median value does not meet the requirement, do the steps that follow:
¢ Click the Settings tab.

* Adjust kVp1 value by 10 in the [BrightCalibration] field.

* Click the Save button.

* Acquire Bright calibration data again.

NOT’CE *  From the achieved PANO Sensor Bright Calibration data file, the 1

Point Bright Data file and 5 Point Bright data file should meet the

standard value. Another result from different points Bright Datafile

can be varied by the characteristics of each sensor.
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4. PANO Collimator Alignment

4.1. PANO Collimator Alighment
1. Run the C:\VCaptureSW\Acquisition\PANO\WidePANO\VACAP.exe file.
2. Send [SPM_PANO], [SPM_PSON], [SPM_FIPM_0004], [SPM_FISS_0001], [SPM_FISM_0001],

[SPM_COLM_0007] commands to the command window to set the PANO sensor and collimator.
3. Send [SPM_HV__ 0740], [SPM_HA _ 1200], and [SPM_SSB_] commands in the VACAP’s

Command window, and acquire the image.

4. Run EzEval.exe file, choose EzEvaluation for the tap menu on the top left and choose collimator
viewer from the tap menu on the top right.

- ' Extaluation - -

Choose the 0010raw file.

| Ratarance T et | T inga Frasesion. Cotimater s [R025 raer = [P Corcacneeer e et Cotaiigs_x] brw | | meemon Tt | 7 g e Cotmatr Vs | e g |

= = = Ul
S =EF o pe o R

(1]
w

H
bt |
i

R T B L AT |
w

sERERsiEee.;

Set Threshold to 70 and
click the Apply button.

The threshold 70%
area is marked in red.

5. Set the threshold value concerning the following standard, and check 0010.raw to check if it

satisfies the collimator alignment standard below.
6. If the Left/Right does not meet the standard, adjust the [SPM_CCST_XXXX] command.

7. Top/Bottom should be 1~10 pixels. If it does not meet the standard, check the collimator position
and move it.
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X Collimator Alignment standard value

Collimator Min pixels Max pixels
Left 2 2
Threshold Right 1 2
70% Top 1 10
Lower 1 10

* If Collimator Alignment was performed and changed values, you must

perform Collimator Speed Calibration.

*  Collimator Align can also be done using the EzAlign program provided

by the manufacturer.
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4.2. PANO Collimator Alignment with EzAlign

€A EzAlign-5/ version 1.3.0.0 - X

CBCT

Collimator align / Speed / Air Calibration START
PANO

CEPH

Check Command

1.  Select PANO and click the Start button: The system will move into its capturing position and

Collimator auto-align will be started.
2. Remove the Bite Block.

3. When you see the message HOLD THE BUTTON as marked in the white box below, press and
hold the exposure switch untii RELEASE THE BUTTON message appears.

Check Command

4. If the system displays the HOLD THE BUTTON message again instead of the succeeding

message, repeat step 3.

5. If the PANO Auto Alignment is completed successfully, the pop-up message which notifies the
completion of the alignment displays on the screen. Then, click the OK button to start PANO
Collimator Speed Alignment.

6. If the Error message appears, follow the guide. Then proceed the steps 1~5.
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5. PANO Collimator Speed Alignment

5.1. PANO Collimator Speed Alignment

1.  Run Console Software.

Vatech A9 (PHT-30CSS)

Technicalmanual

2. Press the shortcut key [Ctrl+s] to open the Serial Communication command window.

y/ SR 2020-01-01

[EJ serial Communication

sen_ || Z® | | hRECV_COMMAND

formation

Display Serial Data
[4send Command
[AReceive Command
[AReceive Data

[SPH_LOF ]
Queue data count :

Queue max sze :

HYDER 0| SYLICH FA|
7|cHefs

T
I
XRAY OFF

2 T

VDH-TeM-098

Send the [PPON_0] command in the red square.

Press the Exit button to exit the command window.

124 | 214

Wating for echo command...

Sett
[Diplay log ] Clear Savefie | [Queuelst] | Gear erng
3 [5PM_BOOT] Ack Port Num : 31190
[SPM_ISPK] Ack
[SPH_GENT] Ak Open Close
[SPM_PCON] Ack

4

300

Acquire the image without an object in Pano Normal Mode.

5 sk

Progress

CONFIRM

Run C:\VCaptureSW\Utility\EzEval _Phantom\EzEval.exe file.
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Step 1. Check if the left cutting pixel at the middle position is 2 pixels.

Apply Threshold 70% and check whether the number of pixels cut based on the left of the
average projection at the middle position is 2 pixels.

(Left Cutting Pixel of Average Projection at Middle Position = Collimator Align Left Cutting

Pixel)

Projection position Projection range
Beginning 87 387
Middle 1524 1624
End 2820 3120
A Average projection calculation range according to Projection
position

The standard of the number of cutting pixels is measured as
follows.

1. Go to x=0, y= 343 at the middle position of projection.

2. If more than half of the cutting area (indicated in red) appears in
each x value, it is 1 pixel. If not, it is O pixel.

3. For example, in the picture on the right below, 6 cutting areas
are displayed in red at x=1, so a total of 2 pixels are cutting areas.

Left Cutting Pixel = 1 Left Cutting Pixel = 2

ave 2383.8 dev 358.9 _min 1819 max 2910 val 2142 ave 2385.7 dev 3669 g4 x 2028 val 2107
1 2 3 4 2 3 4

338
339
340
341
342
343

2399 2684 2898 338
2408 2682 2878 339
2428 2653 2853 340
2431 2645 2879 341
2410 2638 2867 342
2392 2600 2830 343

2432 2655 2890
2428 2681 2905
2427 2676 2928
2419 2657 2916
2386 2648 2908
2374 2631 2883
2377 2656 2865
2400 2647 2875
2386 2650 2850
2372 2662 2863
2384 2670 2878

A Cutting Pixel calculation

If the left cutting pixel at the middle position does not satisfy the 2 pixels, perform the

following operation.

* Send the [SPM_CPIO_0XXXX] command to move the collimator so that it is located at
the recommended standard.

Command

Function

[SPM_CPIO_0XXXX] | When the value increases, the number of Projection Left Cutting

Pixels increases.

[SPM_CPIO_1XXXX] | When the value increases, the number of Projection Left Cutting

Pixels decreases.

*. It moves by 1 pixel for every 5 CPIO values.

([SPM_CPIO_00000] = Default value)
CPIO_00000(Default) -

CPIO_00005

Ve | s e |

A The trend of Left Cutting Pixel according to CPIO value

VDH-TeM-098
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Step 2. Checking the reference of the end position from the beginning
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If Step 1 is satisfied, check if the Left Cutting Pixel of the average projection at the

Beginning/Middle/End position satisfies the standard range below.

Exposure Projection Manufacturing operation
section range standards
Beginning 87 387 1 1 2 2 2 3
Middle 1524 1624 2 12| 2|22 2
End 2820 3120 1 2 1 2 3 3

A Left Cutting Pixel Standard of Average Projection at Beginning/Middle/End Position

If not, perform the following tasks to satisfy the standard.

i When the number of Left Cutting Pixels is Beginning <Middle <End
. Increase the value of [SPM_PSCR_XXXX]. (Note: [SPM_PSCR_1125] = Default

value)

* It moves by 1 pixel for every 5 PSCR values.

When the PSCR value increases, the number of Left Cutting Pixels of the

projection at the end position decreases.

ii. When the number of Left Cutting Pixels is Beginning> Middle> End
: Decrease the value of [SPM_PSCR_XXXX]. (Note: [SPM_PSCR_1125] = Default

value)

* It moves by 1 pixel for every 5 PSCR values.

When the PSCR value decreases, the number of Left Cutting Pixels of the

projection at the end position increases.
_[SPM_PSCR_1125]

Beginning

Beginning

A The trend of the number of Left Cutting Pixels in the exposure section according to

PSCR
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iii. When the standard range is satisfied by i, ii, but vertical lines are expressed in the
final skull image (Refer to the image below)

A Vertical line expression image (red arrow = vertical line)

Compare the difference between Left Cutting Pixels of Projection 100, 150, 200, 250,
300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000.raw

Starting from 100.raw, check if the difference of Left Cutting Pixels between specific
projection and next projection is more than 1 pixel.

Check if the difference of left cutting pixels between a specific projection and the next
projection occurs in more than 3 cases. (Refer to the image below)

M/P FHl 2
& S/N: 098-000003
@3 =2

A Projection Left Cutting Pixel image - Fail

In case of the above situation, check the hardware part related to the movement of the
collimator and sensor.

/P | 25
$/N: 098-000003
[EE=TE)

A Projection Left Cutting Pixel image - Pass
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A Normal Skull image after work

7. If step 2 is completed, the collimator speed correction is complete.

VDH-TeM-098 128 /214 COPYRIGHT® 2020 VATECH.
ALL RIGHTS RESERVED




Vatech A9 (PHT-30CSS)

Technicalmanual

5.2. PANO Collimator Speed Alignment with EzAlign

1.

2.

VDH-TeM-098

After PANO Auto Alignment is completed, PANO Collimator Speed Alignment will be started

automatically.

When you see the message HOLD THE BUTTON as marked in the white box below, press and
hold the exposure switch until RELEASE THE BUTTON message appears.

Check Command

If the system displays the HOLD THE BUTTON message again instead of the succeeding
message, repeat step 2.

If the PANO Collimator Speed Alignment is completed successfully, the pop-up message
which notifies the completion of the alignment displays on the screen. Then, click the OK
button to finish.

If the Error message appears, follow the guide. Then click the Start button again.
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6. PANO Geometry Calibration
6.1. PANO Geometry Calibration Standard

. To perform the PANO Geometry Calibration, PANO BALLPHANTOM should be
IMPORTANT prepared in advance.

NOT'CE . During the PANO BALLPHANTOM Geometry operation, the measurements

must be checked by using the Raw File.

*PANO BALLPHANTOM RIGHT/LEFT PIN DISTANCE ERROR
- within +30 pixels
*PANO BALLPHANTOM CENTER PIN POSITION

- Within 1574 +10 pixel
*PANO BALLPHANTOM CENTER BALL SIZE

- 54 ~ 55 pixels

CENTER PIN

CENTER BALL SIZE

VDH-TeM-098

Right/Left Pin Distance
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6.2. Right and Left Pin Distance Calibration

NOT’CE . Make sure to move the Chin Block to the PANO Mode Position.

1. Attach the PANO BALL Phantom on Chinrest.

| D 112123764546 OWET 20200101

1. Click the Phantom Capture Mode.

Phantom

Modalky BT | MODEL

[ Phantom Mode Setting ]

3. Click the Capture buton.

2. Run the Console Software and click the Phantom Capture Mode icon.
3. Click the PANO mode and acquire the phantom image.

4. When the image acquisition is completed, run the VAKCAP.exe file.
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Save the Captured image as ampt.raw file in C:\VCaptureSW\Acquisition\PANO\WidePANO\PAN

folder.
() amptraw 3208x1372 - o
|32D3x1 372/ C\Usersthw-teamiDesktop\2t CHANWPORV S 271 2 AHE S 01 0| X\ raw LI brw

z 1 x - psi [ T =
[ *[=1 3 = o " |
ofs=30 pix

ave 2519.0

dev 1003.2

max 3741

min 0

val 1495

Max [goo0  —
=]

wn o =

E ] _Ij 3207 =

B PANO image size: 3208 (variable) x 1372 (constant)
e Center Pin Position: 1574 +10 pixel
*  Right/Left Pin Distance: 30 pixel: 30 pixel
Center Pin Position is not correct, as shown in the picture below, loosen the three points of the

Chinrest drive and move it.

How to adjust the left and right movement

1. Loosen the 3 bolts on the circular display
with an M3 wrench.

Loosen or tighten the tanning bolts on the

square display to move left and right.

>

S [P _»I»

- g
— = Center value
H P increases
* & 4 1

y J
S 1

When moving to the right, the center of the image moves to the left. (Center value increases)
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6.3. Center Pin Position Calibration (POFS)

If Center pin position does not meet the standard by adjusting chinrest, adjust POFS value."

1. Acquire a Phantom image and open it.

2. Make sure that the Center Pin pixel number meets the standard and the ghost image has
bilateral symmetry as shown above.

3. Ifitis out of the standard value, change the [SPM_POFS_xxxxx] value and adjust it according to

the standard.
The pofs value is changed by about 2 pixels per 100 and has the following directionality.
* Default value: 00001

e +: Move the image center to the left

* *-: Move image center to the right
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6.4. Center Ball Size Calibration

VDH-TeM-098

10.

Acquire the PANO Ball Phantom image and open it.

Enter 5 in the Z box, and drag the mouse to see the Center Balls

|285?x1 372 1 W CaptureSWing

r ~1 = =1
|5 = 1330 -

Click the starting point of the Right Center Ball and read the X value by pixel.
Click the end point of the Right Center Ball and read the X value by pixel.

Subtract the starting point value from the end point value to measure the Right Center Ball size.

iy il
witioi

Check the Right Center Ball size meets the standard(54 ~ 55 pixels).

Do steps 3 ~ 6 for the Left Center Ball.

If it is out of the standard value, move the position of the PANO Mode Chinrest Fixed Block and
adjust the ball size.

When Ball Size is 56 Pixels or more: Move the Chinrest in the direction of Column.

If the ball size is less than 53 Pixel: Move the Chinrest in the opposite direction of Column.

How to adjust the back or the forth movement

1. Loosen the 2ea bolts on the circular part with an M4 wrench.

2. Move back or forth to match the ball size.

3. To decrease the magnification, move it in the column direction as indicated by
the yellow arrow.

4. 4. To increase the magnification, move it in the opposite direction of the
column as indicated by the blue arrow.

Reduced magnification
= Reduced Ball Size

When you're done, adjust the red box

by loosening the 2ea tanning bolts so

that the photo sensor and the position EATAAIGRRSTSS
match.

When all of the above operations are completed, adjust by loosening 2 headless bolts on the red

square display so that there is no interference between the photo sensor and the blade.
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6.5. Line Pair Resolution

1. Run Console Software and click the PANO button to go into PANO mode.
Click the CONFIRM button.

Attach PANO BALL Phantom + Quart Phantom Ass’y on Chinrest.

Attach 1.8 mm(or 1.0 mm + 0.8 mm) Copper Filter on X-Ray Tube.

o > N

Click the READY button, and acquire/save the image according to the Console Software

guidance.
6. Open the 2D Viewer and save the image.

7. Make sure that the lines can be seen clearly at 3.1 Ip/mm.
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7. Vertical Laser Beam Align

1. Run the Console Software.
2. Click the Confirm button and attach the ball phantom with a laser beam jig.

3. Click the laser beam mode to check whether the vertical beam is located at the reference line of
the ball phantom.

4. If the position is not correct, loosen the assembly point with an M4 wrench and move it left/right
so that it comes to the reference line.

5. If the angle of the vertical laser beam is not correct, loosen it with an M3 wrench as shown in

green in the picture below and adjust the angle.

M4 wrench

M3 wrench
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Chapter 5. PANO Image Evaluation

1. Line Pair Resolution evaluation
1.1. Resolution standards

Parameter LSL (Lower Specification Limit) USL (Upper Specification Limit)

Lp/mm 3.1 -

1.2. Phantom Specification

s

]
t
/ ; !

el

QUART Phantom QUART - Ball Phantom

1.3. Test Method
1. Run the Console Software and click the PANO button to go into PANO mode.

2. Choose HD Mode/MAN/Normal mode/exposure condition 70 kVp, 7 mA as the image option and

click the Confirm button.
3. Attach PANO BALL Phantom + Quart Phantom Ass'y on Chinrest.
4. Attach 1.8 mm Copper Filter on X-Ray Tube.
5. Click the READY button, and acquire/save the image according to the Console Software

guidance.
6. Open the 2D Viewer and save the image.

7. Make sure that the lines can be seen clearly at 3.1 Ip/mm.

1.4. Test Result

Parameter LSL Measurement value USL Pass/Fail

Lp/mm 3.1 -
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2. Low Contrast Resolution evaluation

2.1. Low Contrast standards
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Parameter | LSL (Lower Specification Limit)

USL (Upper Specification Limit)

Hole

1.5 mm

2.2. Phantom Specification

!

QUART Phantom

QUART - Ball Phantom

2.3. Test Method

e The evaluation is conducted in the same manner as in the evaluation method in Section 1.3.

2.4. Test Result

Parameter

LSL

Measurement value

USL

Pass/Fail

Hole

1.5 mm

VDH-TeM-098
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3. Noise evaluation
3.1. Noise standards
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Parameter

ROI 1

ROI 2

ROI 3 Remark

Noise(Dev)

40 or less

30 or less -

3.2. Phantom Specification

et

QUART Phantom

QUART - Ball Phantom

3.3. Test Method

1. Run the Console Software and click the PANO button to go into PANO mode.

A w0 Dd

guidance.

o

Run VAKCAP.exe

Choose the PANO Phantom mode, and click the Confirm button.
Attach PANO BALL Phantom + Quart Phantom Ass'y on Chinrest.

Click the READY button, and acquire/save the image according to the Console Software

6. Click the Panorama tab and click V Pan to open View 16.

7. Click brw and select "ampt.raw"

created in the

C:\VCaptureSW\Acquisition\PANO\WidePANO\PROJ_exposure time folder.

8. Setit as [M size = 40] and evaluate noise(dev) and Homogeneity(ave) of each ROI.

3.4. Test Result

Parameter ROI 1 (600, 800)

ROI 2 (2550, 800)

ROI 3 (1574, 800) Pass/Fail

Noise(Dev)

VDH-TeM-098
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4. Homogeneity evaluation

4.1. Homogeneity standards
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Parameter ROI 1 ROI 2 ROI 3 Remark
H it i
omogeneity 8000 or more 1200 or more The dlfferenge be::ween ROI 1,2
(Ave) values is 10% or less

4.2. Phantom Specification

!

QUART Phantom

QUART - Ball Phantom

4.3. Test Method

¢ The evaluation is conducted in the same manner as in the evaluation method in Section 3.3.

4.4, Test Result

Parameter

ROI 1 (600, 800)

ROI 2 (2550, 800)

ROI 3 (1574, 800)

Pass/Fail

Homogeneity(Ave)

VDH-TeM-098
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5. Collimator Alignment Evaluation
5.1. Collimator Alignment Standard
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Parameter LSL (Lower Specification Limit) USL (Upper Specification Limit)
Upper 1 10
Threshold Lower 1 10
70% Left 2 2
Right 1 2

Diagnosis EzEvakiaton |

0000 raw ~ [301585 1 CAVCaptureSACau lonPanoiidePano_HDHPROJ Colimator_75_10_AdutroL1¥-rew  v| brw | | Reference CT number | CT mage Evaluation Colimstor Viewer | pana image |

A= B o= I = B |
1 | 13 = 9 = None
Threshold 70 = % Apply
ave 540.3  dev 1517 min 301 max 826 val 520 = —I
12 13 1 16 17 18

BOTTOM

5 301 306 M2 309 I 324 314
6 338 36 370 MT M6 30 359
7 404 413 409 389 37T 395 418
8 438 446 ME 449 429 48 447
s 489 488 489 489 465 477 488

591
6386 623
13 691 685 661 700 688 699 673
0 719
7 179

dev 97.7

dev 124.3
1 12

5.2. Test Method

Collimator Align Align Image

1.  Complete the collimator setup and acquire the image in the stopped state.

2. Run the C:\VCaptureSW\UtiNEzEval_Phantom\EzEval.exe program.

3. Input the threshold 75%, and check whether the Collimator Alignment Result is satisfied with the

standard.
5.3. Test Result
Parameter LSL Measurement value USL Pass/Fail
Upper 1 10
Threshold Lower 1 10
70% Left 2 2
Right 1 2
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Chapter 3. CEPH Image Optimization
1. CEPH Sensor Calibration

1.1. Before CEPH sensor calibration

NOT’CE *  VAKCAP.com program is required for CEPH Sensor Calibration.

Path: C:\VCaptureSW\Acquisition\Ceph\WideCeph\Norm\ folder

+ Before the CEPH Sensor Calibration operation begins, the operator
IMPORTANT must backup the existing CEPH Sensor Calibration folder.

*  CEPH Sensor Calibration file folder path:
C:\VCaptureSW\Acquisition\CEPH\WideCeph\Norm\CAL

1. Remove the Normal Chin Block from the equipment.

Remove the CEPH ear rods and fold the nasal positioned to avoid CEPH sensor blocking.

Disassemble the Tube cases (Refer to Chapter 1. Hardware Part Service Guide).

i

Rename the CAL folder (C:\VCaptureSW\Acquisition\Ceph\WideCeph\Norm\CAL) name for
backup.
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1. Run the C:\VCaptureSW\Acquisition\CEPH\WideCEPH\Norm\VACAP.exe file.

2. Click the Capture/Recon tab.

@ Settings |® Capture/Fecon |@ Soft Calib | @ Logs/About |
AT Bne

Directory |C:WVCaptureS".'"."'v\".ﬁ.cquisitionWCBCTWWidePannW

$Recpartst s Clean ke | > |
Capture [#: Normal Quality =l
Recon |#1: High Quality(reconstruction, vsm) ﬂ

Scan parametars

‘Yoltage <0, 1kVp> ,m

Current <0,01ma> 770 =

Start angle <0, 1deg> m
Stop angle <0,1deg> [3600 =

Machine offsets (%, %, Z)

Rotation time <0,1s> ||gg ||] jlu :I ||] :I
[v Send commands to MCU [~ Send [SPM_TA__]
i ﬂll Send I
Operationg Wigw Conversion
Param-file |rec0nstructinn_ChiId.vxm ﬂ W Proj | Projections |
Capture | Cap & Recon | Reconstruction | W Sl | Sices |
Capture CTB Wl | Pano |

| Y Dif

3. Send the following commands in the command field.

CEPH pixel size: 76x1296

Command Function
[SPM_CEPH] CEPH mode
[SPM_HSON] CEPH sensor power on

[SPM_FREQ_160]

Norm Mode Sensor Frequency Setting

[SPM_FREQ_313]

Fast Mode Sensor Frequency Setting

[SPM_COLM_0003]

1T Cu filter location

[SPM_COLM_0005]

CEPH Mode Collimator location

VDH-TeM-098
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1.3. CEPH sensor: Dark calibration

X Dark standard value

Min Max

Median value 1000 3000

1. Run the C:\VCaptureSW\Acquisition\CEPH \WideCEPH \Norm\VACAP.exe file.
2. Send the [SPM_CEPH] and [SPM_HSON] commands in the command window, and send the

following commands for each mode to set the FPS.
Norm Mode: [SPM_CFRQ_0160]
Fast Mode: [SPM_CFRQ_0313]
3. Send the [SPM_COLM_0003] command to the command window and move the collimator to the
1T Cu filter position.
* In the Fast folder, use the [SPM_FREQ_313] command instead of the [SPM_FREQ_160]

command.

[S] Settingsl @& Capture/Recon

@ Soft Calib)| @ Logs/About |

M3X|4095 |

Send

o ] v > | <] sE = VI =

Bright G O e
Check | ><3|gn = v3|3a2 =

i = viis =
FeCalib | #5 (T80 =] v5|5?n =

4. Click the Dark button to acquire an image.

5. Check if it is a normal dark image through the maximum and minimum standard of the median

value.

6. Check if it satisfies the dark standard value, and if not, replace the sensor with a bad sensor.
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1.4. CEPH sensor: Bright calibration
1. Acquire Sensor Bright Calibration in Norm and Fast Mode respectively.
2.  Run the C:\VCaptureSW\Acquisition\CEPH\Wide CEPH\Norm\VACAP.exe file.

3. The standard of Lv value for each bright calibration point is as follows.

X Norm Mode Bright standard value: 5 points with Cu 1 mm filter

Bright Min Max
Median Cal Point 1 200 300
value Cal Point 5 1200 ~ 1400

X Fast Mode Bright standard value: 5 points with Cu 1 mm filter

Bright Min Max
Median Cal Point 1 200 300
value Cal Point 5 600 ~ 800
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1.5. Bright calibration: 5 points
1. Run the C:\VCaptureSW\Acquisition\CEPH\Wide CEPH\Norm\VACAP.exe file.
2. Send the [SPM_CEPH] and [SPM_HSON] commands in the command window, and send the

following commands for each mode to set the FPS.
e  Norm Mode: [SPM_CFRQ_0160]
¢ Fast Mode: [SPM_CFRQ_0313]

3. Send the [SPM_COLM_0003] command to the command window and move the collimator to the

1T Cu filter position.

Acquisition conditions 5 point
kVp0 680
mAO 650
exposure condition
kVp1 900
mA1 1400

4. If the standard is not satisfied, set them according to the standard by adjusting kVp0 and kVp1.
5. Click the Bright button to obtain 5 points of bright cal data and check if the above standard is

satisfied.
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6. Save the bright cal data in a folder for each mode.
- Norm Mode Path: C:\VCaptureSW\Acquisition\CEPH\WideCEPH\Norm\CAL
Fast mdoe Path: C:\VCaptureSW\Acquisition\CEPH\WideCEPH\Fast\CAL

& settings I [P} Panc-rama] & soft Calib] [} Lc-gs_fAbc-ut]
Acguisition confiouration file [ icl L i orm#VAPAN TSF Serial port [copa: -

1. Check NumPoints=5
2. Check kVp, mA value.

~ [~ Old Utilities Names

Imaging interface

[19.FTG-Pano ~]

Acquisition program

//KNVpD=000
£/kvp1=900 |jECEph‘-\‘Ncrm‘-\‘VAPAN_I—‘I'G EXE
//MAD=T00

#/mA1=1400

WalidMedRel_Min=70
WalidmedRel_Max=130
WalidDiag_Min=70
WalidDiag_Max=130

Acquisition

[SmallWindow]
height=460
width=430

= e | [ -]

// LAT
[Capturel] Reconstruction
Caption=LAT (3.9 sec / 160 fps / CAMS)
ScanTime=3.9 |
ConditicnalFPS=313.0

DefaultRecon=0
FixedNumFrames=-1 3. When the kVp and mA
PanoShiftHrz=17 1 q
PanoNormCoeff=21 values are confirmed, click

PanoshiftBase=5 the Save button. po | - | -]
Properties
Save as

o1 as |

Tt

7. When the normal bright cal acquisition is completed, click the Check button to create an auto
bad pixel map.

S Setlings] & Capture/Fecon € Soft Calib ]@ Lugsf.é.buut]

e o
1000 1500

=1

vak | 4. Click the Check button. i =

LR ath s s "

1 Check | |N84x6E6001075A, raw w3E = IR =
s R

] W i3 H - Yy T

B44BOBDOGTESA, 1w E=— &

f 346868 M m =
Re-Calib e SR ®B[ED = vS[Em =]
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1.6. Bad pixel spec. & definition

1.6.1. Bad pixel definition

* Dead pixel: no responsive pixel (value : 0 or 16384)

* Non-uniform response pixel: Pixel that shows a 130% response deviation from
neighboring pixels.

1.6.2. Bad line definition

* Bad pixels over 50% of effective area width and height are defined as bad lines

= When having an effective area of M x N, 1 x M or N x 1 or more is defined as a bad
line

e Total max. 7 line

¢ There should be at least 5 lines of nhormal pixels between bad lines.

Min. 5 good lines

1.6.3. Cluster definition

e  Continuous bad pixels with 3 x 3 or more in a row (single bad pixels are surrounded by
bad pixels in all directions (up/down/left/right/diagonal))

fufaasa o | 1=

Good
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2. CEPH Geometry Calibration
2.1. Lateral Mode Start Position Setting

1. Identify the starting position using the CEPH standard phantom.
2. Attach 0.8T of Cu in front of the collimator and set the exposure condition to 80kVp 10mA.
3. Attach CEPH standard phantom to the ear rod, click the console software as shown in the

picture below, and capture the Normal LAT Mode.

1. Choose the CEPH mode

2. Choose the High resolution.

3. Choose the Lateral.

¢ 150mA . P4+ N

Message intorma

4. Choose the Confirm button. ——

@ Consols foftmare 1000
= M

5. Choose the Ready button.
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4. As shown in the image below, adjust [SPM_XRFA_xxxx] so that the center value is 605~625

pixels.

* As the value decreases, it moves to the left and moves about 10 pixels per value.

CEPH standard phantom image
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2.2. PA Mode Start Position Setting
1. Attach Cu 0.8T in front of the collimator.
2. Attach the CEPH standard phantom to the ear rod

3. Click the Console software as shown in the picture below to capture the Normal PA Mode.

1. Choose the CEPH.

Choose the High

3. Choose the PA. '_ "

4. Choose the Confir tton. —

904w * 140ma ' ”t‘ N
m bu

) ¢ 14004 ' ’fn

i 5. Choose the Ready button.
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4. As shown in the image below, adjust [SPM_UBTT_xxxx] so that the center value is 1160~1180

pixels.

* As the value decreases, it moves to the left and moves about 10 pixels per value.

—— Check the center coordinates.
(Standard range: 1160 to 1180)

CEPH standard phantom image
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2.3. Line Pair Resolution
1. Capture PA mode with Ceph phantom and Quart Phantom, and check Line Pair & Low Contrast

Resolution.
2. [Line Pair Resolution] Make sure that the lines can be seen clearly at 2.5 Ip/mm

3. [Low Contrast Resolution] Make sure that 1 or more holes can be seen clearly.

Checking Line Pair Standards
(Standard range: 2.5 Lp/mm
or more)

L AL

Checking the hole standard |

(Standard range: 1 or more) |
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2.4. CEPH Ear-Rod Alignment
1. Run the Console Software.
2. Click CEPH > High Resolution > Lateral > CONFIRM and wait until READY button is enabled.
3. Turn CEPH Ear-Rod to the Lateral Mode position as shown in the figure.

4. Put a flat washer into the right Ear-Rod as shown below.

]

5. Click the READY button.

6. Perform the image acquisition according to the Console Software guidance.

7. When the image acquisition is completed, run the VAKCAP.exe file.
8. Click the Panorama tab >V Pan button to open the View16 program.

9. Click the Brw button and select the Capture.raw file to open the captured image.

N T’CE »  Capture.raw file path :
C:\VCaptureSW\Acquisition\Ceph\AnyCeph\Fast\PAN folder
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10. Select 50 in the M box and click the center of the flat washer.
@ Earraw 10702304 0 U —— . ==

[1e71x2304/

Zlh _I:j z|473 :Il !|1ues :Il M [5p |
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11. Select 20 in the M box and make sure that the Ear-Rod guide pin is in the blue ROI area.

R=20 (1245 pix)
ave 3267.7 6.58%
dev 14365
max 5267 8.05%
min 305 4.27%
val 383 4.35%

12. If the pin is out of the blue ROI area, do the steps that follow

@ Disassemble the top cover from CEPH Unit. Refer to Chapter 2. Hardware Part Service
Guide.

@ Loosen 2 wrench bolts and adjust the fixed block of EAR-ROD as shown below.

NOT’CE * If turn the fixed block of EAR-ROD to the right on the picture below, the
Guide Pin of EAR-ROD will move from the right to the left on the picture

in the step11), and vice versa.

® Exit VAKCAP. Acquire the PHANTOM image again and measure the Pixel Number at the
center of PHANTOM.

@ Repeat the procedures until the Ear-Rod is aligned correctly.
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3. CEPH Collimator Alignment

3.1. CEPH Collimator alignment

VDH-TeM-098

1.
2.

6.

7.

Run the C:\VCaptureSW\Acquisition\CEPH\Wide CEPH\Norm\VACAP.exe file.

Send [SPM_CEPH], [SPM_HSON], [SPM_FREQ_0160], [SPM_COLM_0005], [SPM_CAMS],
[SPM_RET_], and [SPM_ERDY] commands to the Command window to configure the CEPH
sensor and collimator.

Command

Function

[SPM_CAST_XXXXX]

CEPH mode collimator movement control

viewer from the tap menu on the top right.

|
| oo EzEuaH.la‘hnﬂ]

CBCT_offset_AAMS. a  [TEx1206/
Ceph_laterplraw

| |Ceph_Enepair_frontal

Ceph_vips_Carpus_F
| |Ceph_vips_Carpus_h
| |Ceph_vips_trontal_F:

satisfies the collimator alignment standard.
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The collimator alignment standard is as follows.
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Set the Threshold value concerning the following standard,
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Set 90kvp, 10mA in VACAP, send the [SPM_SSB_] command to the Command window, and

click the Capture button to acquire the image.

Use the Collimator control command to find a value that satisfies the standard below.

Run EzEval.exe, choose EzEvaluation for the tap menu on the top left and choose collimator

and check 0010.raw to check if it
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X Collimator Alignment standard value

Collimator Min pixels Max pixels
Left 1 5
Threshold Right 1 S
90% Upper 20 40
Lower 20 40

If the red pixel count is out of the permitted value, change the collimator position values by
[SPM_CAST_XXXXX].

Collimator Align can also be done using the EzAlign program provided by the

manufacturer.

158 /214
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3.2. CEPH Collimator align with EzAlign

CBCT
Collimator align FR‘I’

FANG

CEPH

1. Select CEPH and click the Start button: The system will move into its capturing position and

Collimator auto-align will be started.

Remove the Bite Block and Ceph ear rods.
When you see the message HOLD THE BUTTON as marked in the white box below, press and

hold the exposure switch until RELEASE THE BUTTON message appears.

Check Command

4. If the system displays the HOLD THE BUTTON message again instead of the succeeding
message, repeat step 3.

5. If the CEPH Auto Alignment is completed successfully, the pop-up message which notifies the
completion of the alignment displays on the screen. Then, click the OK button to finish.

6. If the Error message appears, follow the guide. Then proceed the steps 1~5.

VDH-TeM-098 159 /214 COPYRIGHT® 2020 VATECH.
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4. How to use V.I.P.S
1. Run the C:\VCaptureSW\UtII\VIPS.exe file.

2. Set options for each mode, as shown in the picture below.

[ mage Process Simi 00 | =
& ‘[ Sewch } Ppmn | CcePH \MCEPH
. . Option Raw View o
1. Click the Option button. Lo @
7] Brightness
Al — —
M ) ry
2. Enter vatech.
ply
Panorama [Cephab [Calibration |
Image Information K K
Proj St : | 76 X | 2502 1{ 4. Check the image size.
* 76 x 2592 7
Image parameter StepUniz | 0-10
Sensor Mode @ Scan ) One Shot it |i;| R IT & ,7 B: ,T
[V]Level 1 |C¥VCaptureSWHUCHIFVIPSY Levell WZeusCep [ Channel : | EEEEN vI R| 0 & B:| 0
[ Level 2 |C:WVCaptureSW‘v\*UtiW\l‘VIPSWLe\reI2‘v\1‘Zeu5Ce[ Select : Color vI R: | 180 g B:

[@] Level 3 |C:WVCaptureSW‘v\*UtiWWIPSWLe\reBWZeusCer Link Option

[ Level 4 |C:WVCaptureSWWUtiM‘VIPSWLe\reHWZeusCe[ [7] Auto ( Capture SW )

[[Level 5 |C:WVCaptureSW‘v\"UtiIWVIPSWLe\reISWZEUSCE[ =
_ 5. Choose the image mode.

S—
Section : [EH_LAT_UNJFORM |

Sensor  [WideCeph ~ [ [form i |

[[user |C:W\’Captures\n'\f“WAcquis'rtiDnWCephWAnyPanc |

6. Click the Save button. %I —

VDH-TeM-098 160 /214 COPYRIGHT® 2020 VATECH.
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Panorama (Cephalo [Calihmﬁon

Bright Raw File .
7. Click the button.
Raw File : |C:WVCaptureSWWﬁcquLs'rtiunWCephWAnyCepr

Default Level
White Level : 25 (Range:1~50)

Black level : 5 (Range :1~50)

Slide Control

Control : [Wh iteLevel - ]

Range : 1 - ‘ 50 StepUnit | 0.10
Thumb : lE R:| 0 G| 210 B:
Channel : @ R: ,T E

Select : Color =| @R | 180 .| 255 .| 180

8. Click the Save button. |
:>| save || [ Bt

9. Click the Search button. ———

bz PANO CEPH CEPH
WW Raw view;| | [PPEESNg| |Processio| [ENRER
Brightness
10. Choose the image.
2017-04-04 27
=EEEE]
E 2M
Huce
= AT
& 82
| - AR
&os@
| = 28 023 03
QEEOAA®) o | . Intokaton | [ Smubtion
11. Click the Open button. QT
—
Starting.... <<
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4.1. Point setting method for Lateral Mode image
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1.
2.
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=], e | [
P _Sa =]
-

Vatech A9 (PHT-30CSS)

The Row Guide Line sets the lower part without the influence of the collimator.

Technicalmanual

Use the Histogram of the column guideline to set within the range before the curve descends

rapidly.

When you complete the settings, as shown in the pictures from 3 to 7, 8, choose the Apply

button.

1. Choose the button.
Raw file : C:¥VCaptureSW_ eph#¥WideCepl 1
ﬂ_l_l?__& =S

| 2. Choose the button.

Pay

3. Choose the button.

Process complete!!

Lowermost area without

. X | Part where the curve
collimator influence

falls sharply

V.1.P.S execution screen

162 /214

A
[ option | [Raw view] [ |Processng

T —

P White level
s 3 . .
|e :—: .
t

Black level

avo g
PR

- Rightmost area without
collimator effect

NO
Pm:assng Calbration

S| [ -
& 0.50
Point value
430 14265
860 14420
Row Col

1200 14430
1986 (x| 162 LE oo tas7s

2150 14567

391 783 1174 .1555 1957

15207 15605 15461 15164 14553

ram Title

Tide | |CEPH_LAT_UNIFORM v

olhmator 2

|
\
\
:
:

Part where the curve

falls sharply

|
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Part where Part where Increase or Increase or Increase or

the curve the curve
falls sharply falls sharply

decrease decrease decrease

4. As in [5], Row Points 1 and 5 set the endpoint without the influence of the left and right
collimators.

This is set at the point before the left, and the right curves descend sharply in the raw histogram.
5. Asin [6], Row Points 2, 3, and 4 are set to positions that can reflect the trend of the histogram.
6. In the histogram, set the part where the curve increases and decreases.

7. As shown in [7], if the intersections between the vertical lines of Row Points 1 to 5 and the
Histogram are almost identical to each other, if the curve of the Histogram is almost identical, the
correct point is set.

8. If there are many differences from the line connecting the histogram and the intersection, reset

the point.

9. Column Points 1 to 5 is set in the same way as Row Points 1 to 5.

VDH-TeM-098 163 /214 COPYRIGHT® 2020 VATECH.
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—— — - 1 - . — -
PS> 72 == Choose the CEPH Processing - ) |

e Choosaithe | evel:S Imags Choose the Simulation Image
° = gF

10

11.

12.

13.

14.

15.

16.

VDH-TeM-098

. Complete the CEPH Calibration, and choose the @CEPH Processing button, as shown in [8].

When the Mode Confirm button is chosen, Level 1~3 images are created.

* Level 1~3: Level 3 has the highest contrast due to the difference in contrast.

Choose the O mark on the far right of 3, which is an image of Level 3 among the created
images.

When the Simulation button is chosen, an image of O marked in red, as shown in [9], is created.

Choose O marked inred and ® click the Apply button.

When a pop-up window is created, as shown in [10], @ click the OK button.

As shown in [11], check that the time of the modified date of Acquisition/WideCEPH /Norm or

Fast/UseParam/ZeusCEPH is the same as the time when the work is completed.
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4.2. Point setting method for Frontal Mode image
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1.
2.
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The values set in Frontal Mode are the same as SMV, Carpus, and Waters View.

The lateral image Point setting method is the same, and the column guideline is set on the left.

13 Image Process Smulator Ver 1005 T DS TS W . T

VIPS~

The Column guide-line
of the frontal image is
set on the left.

.

v

t
E
:
£
E
E
| =
3
E
E
i

T T———

................ 2 ULLALAL AT AAAAALARAT LARRARRART LARRAEARAS LARRRRARESRRRREREROITARETR TRt )00

165 /214

————
- [secn ] PANO v ] ]
] Calbration
/ |
| Made Contrm ] |
wihee level
. . r
s -
,‘ 2.50
BOCK el
s ~ = L=
~ | _
Pont value
156 10514
62 10463
Row Cal 1134 10239
4
1 x 21 1558 1002¢
2190 9761

78 707 1143 1513 2082
8867 13284 13664 12964 9738

Param Tt

e : |CEPH_LAT .
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4.3. Cautions when setting V.I.P.S Point
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The point should not be set in the histogram irregular area caused by object or noise in the

image.

Process complete!!

Points should not be set
in irregular areas of the
histogram caused by
objects.

Opton  Raw Vew

( Mode Contem ] !
Vitee el
s
: _
t 2.50
Back level
t 0.50
Pont valse \
385 11551
767 1S
Row ol 1152 10953
200 x 2% | o Tom
1919 10316

70 737 1107 1474 1084
14368 14936 14395 13495 11365

Param Ttle

Thie : | CEPH_LAT -

Countermeasures when background noise occurs even after calibration is applied

* In the case of lateral images, the column guideline is basically set on the right side, and it is

changed to the left side and set again.

* In the case of the frontal image, the column guideline is basically set from the left side, and it

is changed to the right side and set again.

* If the same phenomenon occurs in the above two cases, there may be Alignment or other

problems with the equipment, and set again from the beginning after checking. When the

setting is completed, as shown in the pictures from 3 to 7, 8. Choose the Apply button.
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Chapter 6. CEPH Image Evaluation

1. Lateral Mode Start Position Evaluation
1.1. Lateral Mode Starting position standard

Vatech A9 (PHT-30CSS)

Technicalmanual

Parameter LSL (Lower Specification Limit) USL (Upper Specification Limit)

LAT start position 605 625

1.2. Phantom Specification

i

CEPH Phantom QUART Phantom
1.3. Test Method

1.  Run Console Software and click the CEPH to go into ceph mode.

2. Set the High-Resolution/Lateral Mode/exposure condition 80 kVp, 10 mA, and click the Confirm

button.
3. Place the CEPH Phantom on the ear rod.
4. Attach 0.8 mm Copper Filter on X-Ray Tube.

5. Click the READY button and acquire and save the image according to the Console Software

guidance.

6. Run View16.exe and open the capture.raw file to measure the center position of the Phantom.

5w
jm‘

605~625 pixel

1.4. Test Result

Parameter LSL Measurement value USL

Pass/Fail

LAT start position 605 625

VDH-TeM-098 167 /214
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2. PA Mode Start Position Evaluation
2.1. PA Mode starting position standard

Vatech A9 (PHT-30CSS)
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Parameter

LSL (Lower Specification Limit) USL (Upper Specification Limit)

PA Start Position

1160

1180

2.2. Phantom Specification

2.3. Test Method

CEPH Phantom

w‘f’:

1. Acquire images in High-Resolution PA Mode.

QUART Phantom

2. The evaluation is conducted in the same manner as in the evaluation method in Section 1.3.

@ coptureraw 2281x2592

capture_LAT_FT.raw

- a x

[2281x2502 1 DGreen EAETFE ZDATACERH Y- raw =] bw

Z[r = x[m0 = v[zee =] W[ -
ofs=30 pix
ave 66424

2.4. Test Result
Parameter LSL Measurement value USL Pass/Fail
PA Start Position 1160 1180
VDH-TeM-098 168 /214 COPYRIGHT® 2020 VATECH.
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3. Line Pair Resolution Evaluation
3.1. Noise standards

Parameter LSL (Lower Specification Limit) | USL (Upper Specification Limit)

Line Pair Resolution 2.5 -

3.2. Phantom Specification

CEPH Phantom QUART Phantom
3.3. Test Method

1. The evaluation is conducted in the same manner as in the evaluation methods of 1.3 and 2.3.

3.4. Test Result

High-Resolution PA Mode Green PA Mode

Parameter LSL Measurement value USL Pass/Fail

High Resolution :
Line Pair Resolution 25 igh Resolution )
Green:
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4. Low Contrast Resolution evaluation
4.1. Homogeneity standards

Parameter LSL (Lower Specification Limit) | USL (Upper Specification Limit)

Low Contrast Resolution - 2.5 mm

4.2. Phantom Specification

CEPH Phantom QUART Phantom

4.3. Test Method

1. The evaluation is conducted in the same manner as in the evaluation methods of 1.3 and 2.3.

4.4, Test Result

High-Resolution PA Mode Green PA Mode

Parameter LSL Measurement value USL Pass/Fail
High Resolution :
Low Contrast Resolution - igh Resolution 2.5 mm
Green :
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5. Collimator Alignment Evaluation
5.1. Collimator Alignment Standard

VDH-TeM-098

Vatech A9 (PHT-30CSS)
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Parameter

Threshold: 90%

LSL (Lower Specification Limit) USL (Upper Specification Limit)
Upper 20 Upper 40
Lower 20 Lower 40

Left 1 Left
Right 1 Right

W7 EzEvaluation

Diagnosis EzEvaluation |

CBCT_offset_AANMS. A |7m1295: F-w_pop\PP =7 W CaptureSW_WPOP 4=7| Final DataWCapturej brw | Reference CT I'ILII'I'IbBI'l CT Image Evaluation C
Ceph_lateral.raw
e = O o= R

Ceph_linepair_frontal Threshoid = o Apply
Ceph_vips_Carpus_F ave 40996 dev 1486 min 3861 max 4325 val 4105 |
Ceph_vips_Carpug_h 2 3 ot 5 6 7
Ceph_vips_frontal_F¢ 643 3888 3040 4011 4105 4171 4242 4316
Ceph_vips._frontal_H 644 3871 3940 4028 4065 4157 4250 4306
Ceph_vips_full_Later v 645 3861 3932 4022 4105 4180 4239 4320
Fonb e fll | ke 646 3880 391 4028 4105 4169 4250 4318

647 3692 3950 4037 4110 4196 4258 4325

648 3883 3936 4026 4105 4166 4231 4299

649 JETT 3932 4026 4115 4190 4254 4317

650 3886 3046 4049 4123 4187 4248 4297

651 3863 3935 4017 4132 4205 4260 4325

652 3892 3943 4015 4098 4197 4239 4320

653 3875 3944 4047 M4 4188 4268 4296

Collimator Alignment Image
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5.2. Test Method
1. Complete the collimator set up and acquire the image in the stopped state.
2. Run C:\VCaptureSW\Utility\EzEval_Phantom\EzEval.exe program.

3. Enter 90% as the threshold standard and check if it satisfies the Collimator Alignment standard.

5.3. Test Result
W EzEvaluation
iagnosis EzEvaluation I =
Diagnosis Threshold  [90 = %  Apply |
CBCT_offset_AAMS. A |?5x1296 — —
ave i (- % min max val
Ceph lateral raw 7 15 % 17 18 19 I It
| 1 - 18 3366 3360 3337 3360 3357 3376 3384
Ceph_linepair_frontal s 19 3483 3474 3473 3462 3454 3484 3401
- - . 3593 3609 3608 3588 I5TT 3598 3621
Ceph_v!ps_Carpus_F : | arzy IT4T aTe2 kil 3712 ITos 3708
Ceph_vips_Carpus_h 1831 3846 3847 3863 3840 3812 3847
Ceph_vips_frontal_Fe 3062 3982 3970 3040 3915 3909 3944
Ceph_vips_frontal_MNi 4102 4071 4054 4022 4008 3993 4045
bl o 25 4181 4162 4122 4098 4114 4096 4134
E"‘DE-"’!“S—E'”I!—!-E‘EE' v 26 422 4226 4200 4174 4196 4186 4202
g Riali 27 4265 4270 4254 4238 4257 4253 4250
25 4308 4316 4288 4288 4274 4307 4294
ave 3TT1.6 dev 2466 min 3317 max 4154 val 3806
Ll | del | m | a5 36 w » » 40 “
1263 4116 4111 4130 4140 4136 4137 4154
Im =l I4?BE = 1264 4059 4059 4048 4069 4052 4064 4066
=l =1 1265 4012 4014 3992 3995 4006 3994 3998
» S 266 3970 3050 3956 3040 3020 3935 3922
I = | z 267 3808 3s83 3882 3871 3855 3864 3851
) loymye] Y 2 3810 3800 3785 3806 3827 3819 3787
p T-hist 269 3719 areg J693 am i’ I 3697
2710 3633 3612 3613 3626 3629 BN 3BT
1271 3525 3536 1547 3548 3533 38w 3534
H[s00 1272 3436 3446 3477 3469 3466 3428 3419
1273 3360 3374 17 1364 Id4s Iy ko]
ave 40996 dev 1486 min 3861 max 4325 val 4105
2 3 4 5 6 T
643 JBBE 3540 4041 4105 4T 4742 436
644 3BT 1549 4028 4065 4157 4250 4306
645 3861 3832 4022 4105 4180 4239 43R0
B45 JBEOD 33 4028 4105 4169 4250 48
3892 3850 4037 4110 4196 4258 4325
3JBE3 3936 4026 4105 4166 421 4299
JBTT 3032 4026 4115 4190 4254 4T
3BEG JO046 4019 #123  M18T 4248 49T
3883 3035 4007 4132 4205 4260 4325
652 3892 3943 4015 4098 4197 4239 4320
653 3875 3944 4047 4121 4188 4268 429
ave 40344 dev 1TE6 min 3740 max 4325 wval 3996
70 T T2 73 T4 75
4253 4186 4112 4008 3896 iTaz
4263 419 4113 4012 3930 3804
4256 4342 4100 4030 3923 38
4264 4196 4117 4002 3915 Ire9
4295 4222 411 4014 3890 ITe4
4303 4202 4103 3996 3872 T4
4325 4205 4104 3978 3846 ITET
4297 4196 4087 J96T J844 375
4274 4186 4077 3047 3825 3743
4283  #7T 4080 3872 3848 3740
4260 4173 40TE 3966 3843 3743
High-Resolution Lateral Mode
Parameter LSL Measurement value USL Pass/Fail
Upper 20 40
Threshold: Lower 20 40
0
90% Left 1 5
Right 1
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Chapter 7. Firmware Upgrade Guide

1.

VDH-TeM-098

The MCU (Micro Controller Unit) operates the system by installed the Firmware program. Therefore,

when new functions or patches are released, Firmware files should be upgraded to apply the
changes.

Firmware Upgrade Procedure (Ethernet Communication)
1. Run the Flexspeed2000Manager.

2. Click the Load button to find a file to download.

[ Flexspeed 2000 Manager 4.2.1 X
Server
Server IP 192 . 168 . 1 . 2
Vatech Grabber
Round Frame Round Frame
Download
i
[ send [rom] at start gear
File Name | | T |
l:l send [rom]
l:l MCU Connectad
|| nownloading
Download Start
additional_frames=12000
connecting 192.168.1.2:31175 ... connected
Close

[ ] V_POP_MCU028_E01_v9.00.07_202101...

3. Choose the send [rom] at the start item and click the Download Start button.

[ FlexSpeed 2000 Manager 4.2.1 %
Server
Server IP 192 . 168 . 1 . 2
Vatech Grabber
Round  Frame
reme e ]

Download
I
end [rom] at start cear

Gads¥V_POP_MCU028_E01 v9.00.07_20210 Load
|| send tromy

I:l MCU Connected
l:l Downloading

Download Start

additional_frames=12000
192.168.1 1175 ...

Close

173 1214 COPYRIGHT® 2020 VATECH.
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When the download is complete, the Success button appears as shown below. Click the Close

button to exit.

[T Flexspeed 2000 Manager 421

Server

Server IP 192 . 168 . 1 . 2

Vatech Grabber
Round Frame Round Frame

Download
send [rom] at start clear

File Name | Ci#¢UsersWHP#WDawnloadst#y_POP_MCU028_E01_v9.00.07_20210| | Load

send [rom]

MCU Connected

Download Start

sending [rom] -
Bootloader version 3.1

Extended Erase Mode supported

Product ID 00419

Erasing Flash

Write to Flash

ROM started

Firmuare Downloaded Successfully

Close
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2. Installing Firmware Upgrade Software (Serial
Communication)

1. Run the flash_loader_demo_v2.8.0.exe file.

flash_loader_demo_v2.8.0.exe

NOT’CE You can download the software at http://www.st.com/en/development-
tools/flasher-stm32.html.

GET SOFTWARE

Part Number -

FLASHER-STM32 280 Active sT

Software Version Marketing Status Supplier Order from ST

2. Continue with installation procedures, as shown below:

14 FlashLoader Demonstrator 2.8.0 - InstallShield Wizard (=5 45! FlashLoader Demonstrator 2.8.0 - InstallShield Wizard [==3a]
Welcome to the InstallShield Wizard for Customer Information
FlashLoader Demonstrator 2.8.0 Please enter your information,
The InstaliShield(R) Wizard wil install Flashl oader Lesra e
Demonstrator 2.8.0 on your computer, To continue, dick Next, |Vabed'|
Organization:
WARNING: This program is protected by copyright law and
international treaties. I
|
Installshicld
< Back. Next > Cancel
15 FlashLoader Demonstrator 2.8.0 - InstallShield Wizard =3 1) FlashLoader Demonstrator 2.8.0 - InstallShield Wizard
Destination Folder Ready to Install the Program
Click Next to install to this folder, or dick Change to install to a different The wizard is ready to begin installation,
Install FlashLoader Demonstrator 2.8.0 to: If you want to review or change any of your installation settings, dick Back. Click Cancel to
C:WProgram Files (x86) WSTMicroelectronics't exit the wizard.
Current Settings:
Setup Type:
_> Typical
Destination Folder:
C:*Program Files (x86)WSTMicroelectronics
User Information:
Name: Vatech
Company:
Instalishield InstaliShield
Cancel Cancel
1) FlashLoader Demonstrator 2.8.0 - InstallShield Wizard [==3a]
FlashL d rator 2.8.0 liShield Wizard C
The program features you selected are being installed.
Please wait while the InstallShield Wizard installs FlashLoader Demonstrator The Instalihield Wizard has successfully installed FlashLoader
2.8.0. This may take several minutes. Demonstrator 2.8.0. Click Finish to exit the wizard.
Status:
| > Launch the program
[7] Show the readme file
Instalishield
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3. Firmware Upgrade Procedure (Serial Communication)

VDH-TeM-098

1.

2.

IMPORTANT

RS232 cable should be connected between PC and System.

Run STMFlashLoader Demo.exe.

C:\Program Files (x86)\STMicroelectronics\Software\Flash Loader Demo

NOT’CE Demonstrator GUI can be found by searching the program by keyword.

g Flash Loader Demonstrator - X

Kys ..o

Select the communication port and set zettings. then click next to open
conhnection.

— Commaon for all familie:

& UaRT

Part Mame I - l Parity I Even hd l
Baud Fate I 115200 - l Echa Dizabled - l
Data Bits I g - l Timeoutz] 10 -

Back | Mext | LCancel

Attach RS232, depending on the choose connection method, set switch 4 on the board. (S200

switch No. 4 ON RS232)

[A[B[C[D[E] Rotis
[1[2[3]4]5]
“@ma A 2027.°

227

(@i c2n
o) R233
o) R234

8233 >
V602 - “Us00 E

176 /214
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3.  Run Terminal v1.9b and set the Com Port, Baud rate(19200), Data bits(8), Parity(none), Stop
bits(1), and click the Connect button.

& Terminal v1.9b - 200600207 by Br@y++ - O x
B N r'CU'Mr'ort Eaug rae (=120 ) CRm =) (141 Step on Handshaking
%I COM3 <] || 600 (14400 57600 || 5 || nore | @1 || @ none
_Hil e I.f 1200 ¥ 19200 (" 115200 g " odd i~ RTS/CTS
Lot '8 || C 2400 28300 (" 128000 | . Coeven || 15 || HON/KOFF
& 4 9 {4800 ¢ 38400 (" 256000 7 i mark = RTS/CTS+X0NSROFF
git (|5 c10|| 9600 56000 custom || ¥ B || ospace| T2 || RTSonTX [ invert
—Setting:
D [~ Auto Dis/Connect W Time [ Steam log custom B P Clear ASCliable | Seripting Eicts &
Setfomt | [~ AutoStart Serpt [~ CR=LF [~ StaonTop  [3600 |27 $]  Graph | Femote EI0sR E=3R
—Receive
T _ " HEx [ Dec [T Bin
CLEAR |  FeszetCounter | [13 % Counter= 0 & ASCI [ Hex StartlLag | Stoplon | REQ_RES |
— Tranzmit
CLEAR | SendFils | In -:] [~ CR=CR+LF FRAME ERROR E=IDTR ERTS
—Macmo
Set Macros | w | oy | fiss | fism | fipm | ret | erdy | stitl | stit2| o | d | e |
[~ +CR -+ Send I|
Disconnected A

4. send the [rom] command and click the Disconnect button.

Baud rate [Diata bit Parity Stop bit Handshaking
COM1 - 600 " 14400 ¢ 57600 5 % none &1 * none
EmE 1Y € 1200 @ 19200 ¢ 115200 || o~  odd  RTS/CTS
1_..1_\_|8 ¢ 2400 (" 28800 ¢ 128000 ~ Coeven ([ 15  RKON/AOFF
4 9 || € 4800 (" 33400 { 256000 7  mark 7 RTS/CTS+A0NAOFF
| 5 10| 900 ¢ 56000 ¢ custom || * 8 i~ space Lo ORTSon TR [ inwert

[~ AutoDis/Connect [ Time [ Steamlog custom BR P Clear ASClltable | Seripting | E=icts =ice
Set font
Eezn] [~ AutoStart Script [~ CR=LF [~ Stapon Top IHEDD IZT = Graph | Remote | E=osk =R
Reoeive

clesr | HesetCounler||13 ':] Caunter = 1 (QESEEI FE:E [™ Bin Stanlog | “opleo | REQ_RES | ‘
[em_<0=<0=<0=<0=_001] -
Tranzmit

CLEAR | SendFile | Ig -;] [~ CR=CR+LF aK E=oTR HTS‘

Macro:

Set Macios | M1 | M2 | M3 | M4 | M5 | ME | M7 | ME | M3 | MI0] M1 M12]
-
{ 1 i
- [ram] I
[rom] o
Connected |Hx 13 ‘Tx‘ 5 )
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5.

Check the Port Name is COM1 button and click the Next button.

Vatech A9 (PHT-30CSS)

Technicalmanual

IMPORTANT

Port Name must be the same Port as the Terminal v1.9b program.

6.

@ Flash Loader Demonstrator

Lyy ...

Select the communication port and get settings, then click next to open

connection.

& UART

r— Comman for all families

Fort Mame ICDMS vl Parity

Baud Rate
Data Bits

|115200

IS vl Timeout(z) |1D vl

j Echo

IEven vl
IDisabIed vi

Back

Mesit

LCancel LCloze

Check the Target is readable. Confirm the phrase Please click the “Next” to proceed. and

click the Next button.

i Flash Loader Demonstrator

Lyy ...

S

LY
“gatt

.‘T arget iz readable. Please click "MNext' to procesed.
R

Femowe pratection

Back

Mest

LCancel Cloze
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Choose STM32F4_27 37 _29 39 2048K corresponding to STM32F4271l MCU, and click the

Next button.

o Flash Loader Demonstrator - X

Lyy ......

Please, select your device in the target list

Target| [5TM32F4_27_37_29 39 2046K ~ |
PID (] |03

BID kb |31
Version |31

Flash mapping

Mame | Start address | End address | Size | [
B Sectarll 0+ 8000000  OxS003FFF  0=4000 (16K)
B Sectarl 0+ 8004000  0xS007FFF  0=4000 (16K)
B Sectar2 0+ 8008000  OxSO0BFFF  0=4000 (16K)
B Sectard 0+ 800C000  Ox SOOFFFF  0=4000 (16K)
B Sectard 048010000  Ox8OFFFF 0<10000 (64...
B Sectars 048020000  Ox803FFFF  0<20000(12...
B Sectars 0+ 8040000  Ox 80SFFFF  0<20000(12...
B Sectar? 04 8050000  Ox 8O0PFFFF  0<20000(12...
B Sectard 04 8080000  Ox809FFFF  0<20000(12...
B Sectard 0+ 8040000  Ox80BFFFF  0<20000(12...
B Sectarll 08000000 OxSODFFFF 020000 (12..
B Sectorll  0xB0E0000 0w SOFFFFF 020000012, R

Cloze

Choose Download to device and browse a firmware to upgrade and open the file.

4 Flash Loader Demonstrator — >

Lyy ...

" Erase

o~
Hl/l Download to device

Daownload fram file

| Db _ww_source_ M\Greeri<_MCUD26_R1_+1.00.00_R D2_2F‘EJ

{+ Erase necessary pages " MaoErase " Global Erase

@ [h] | 2000000 - [~ Jurnp to the user program

[~ Optimize [Remove some FFs) [~ Verify after download
[ Apply option bytes | J

" Upload fram device
Upload to file

| [

|DIsaELE | |wRITEPROTECTION -] ]

Back ‘ Mext | ‘ Cloze ‘
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9. Click the Next button to continue with a firmware upgrade.

s Flash Loader Demonstrator — X

Lyy ...

Target
M ap file

Operation

File: narne:

File size
Statuz

Time

STM32F4_27_37_29 39 2048K

ERASE
Db _we_source NGreers_MCUOZE_R1_+1.0000_R0OZ_20:

442 55 KB (453179 bytes)
0,00 KB [0 bytes] of 442,56 KB (453179 bytes)
00:05

Erasing flash 0%

Back | Mest I LCancel Cloze

Vatech A9 (PHT-30CSS)

Technicalmanual

10. When the firmware upgrade is completed, the "Download operation finished successfully"

message will show up.

s Flash Loader Demonstrator - >

Lyy......

Target
Map file

Operation

File: name

File: size
Status

Timne

Download operation finished successfully

STM3I2F4 27 37 29 39 2048K
STM32F4_27_37_29 39 2048K.5Tmap

DOwMHLOAD
DM sw szource_ \Green_MCU02E_R1_+1.0000_R02_20z

442 56 KB (453179 bytes)
442 56 KB [453179 bytes) of 44256 KB (453179 bytes)
0259

Back | Mest I Cancel | Cloze |
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11. Click the Close button to exit the program.

Vatech A9 (PHT-30CSS)

Technicalkmanua

12. Run Terminal v1.9b and input the [RUN] command in the Command window, and check the

serial message.

-
(,g Terminal v1.9b - 201301167- by Br@y-++ PA— [E=E
| COM Port— Baud rate D ata bit Parity Stop bit Handshaking
= 600 ¢ 14400 ¢ 57600 || 5 & none || g * none
75';5?‘3” [CoMT =]~ 1200 & 19200 ¢ 115200 P © odd © RTS/CTS
| EED C 2400 C 28800 € 128000 || . Coeven || 15 || HONAOFF
gbout.. CoMs ||| ~ ago0 33400 ¢ 2s6000| = 7 || © mak " RTS/CTS4D
Quit | ¢ 9600 (" 56000 ¢ custom || * 8 " space e« 2 RTSon TR |
—Setting:
[~ Auto Dis/Connect [~ Time [ Steam log custor BR Bx Clear  ASC table| Seripting [Ts [ C0
Set fonk
Loarert]| [~ AutoStartScript [~ CR=LF [~ Stayon Tep I182IJEI IIJ ':l Giraph Remate |sR JRI

—Feceive

CLEAR I |7 AutoScrol Reset Crt I IU :i Cnt= 0

& HEX
& ASCIl

StartLog| Stoplog |

Fieq/Fesp | I” Dec

[~ Hex

[ 2222233322332 2223 2223335 2 2222222222222
fE22 2222222222222 2222222222 222222 222 2 22220
fE22 2222222222222 2222222222 222222 222 2 22220
#8 V-POP STRRT EEEEEEfffffffffsoooonnpnaeseses
N
FEE PP EERREEREEE PR R E PR RRERRERRRERRE
2
0211=>(spm HEST_xxxx) PANO HALF_COUNT

0230=> (spm_ACHF_xxxx) ARCT_HALF_COUNT

0240=> (spm_CPHF_xxxx) CEFH_HALF_COUNT

00040=> (spm_POFS_suooee) ROTATOR_OFFSET_COUNT

00001=> (spm_COFS_suooeoe) ARCT_ROTATOR_OFFSET_COUNT

0000=>({spm PSTY 000x)PAND SEQUENCE MODE IS?

0001=>({spm IPTY¥_ 000x)INSIGHI PRNO TY¥PE_ IS?
0:Z00Hz (Insight Pano) (default)
1: 150Hz (Insight Pano)
2: xuxHz (Insight Pano)

0440=>(spm CMCT xxxx)CT SENSOR REF (0431 = 4._3lcm)

0005=>(spm CISC 000x)CEPH MODE IS?

0: Z200Hz(Normal Pano) type, 400Hz(Fast Pano /*child345%Hz)
1: 400H=z (Normal Pano) type, 400H=z (Fast Panc /*child343%3H=z )
2: 200Hz (Normal Pano) type, 300Hz(Fast Pano /*child200Hz)

0580=> (spm PMCT xxxx) PRNO SENSCR REF (0580 = 5_80cm)

({default)

(4

E

— T ranzmit

CLEAR |  SendFile IIU -;} [~ CR=CR+LF BREAK |

EI0TR EIRTS

—Macro
Set Macros | b1 M2 M3 M4 M5 ME: M7 M3 M3 M10 | W11 |
M13 | W14 | M15 | MI6 | M17 | M18 | M13 | M20 | M2 | M2Z | M23 |
|
[RUN] [ +CR > Send ||
[SFM_FVER] 2
[RUN]
Disconnected [P 14703 [Tw 17 |R= DK, 4
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4. Checking Firmware Version (Serial Communication)

Run Terminal v1.9b.
Send the [SPM_TVER] command.

Check the Firmware Version of the MCU Boards.

o, Terminal v1.9b - 200609202- by Br@y-- - I3
Discornect | [/COM Pot Baud rate Data bt ~Parity Stop bits| ~Handshaking
COM2 <] || € 600 ¢ 14400 ¢ 57600 || 5 @ nore || g q  none
- 2 € 1200 & 19200 ¢ 115200 || g  odd © RTS/CTS
€200 28800 ¢ 123000 || Ceven | 15 || XONOFF
4800 ¢ 38400 256000 | © 7 ¢ mark  RTS/CTS+XONAOFF
¢ 9600 ¢ 56000 ¢ custom | * 8 ¢ space| © 2 C RTSonTx [ ivent
Setfings
[ Auto Dig/Connect [~ Time [~ Streamn |Qg oustom BR - Rk Clear ASCI table Scripting
Set k:
el e Scipt [~ CR=LF [~ StayonTop |3800  [27 2 Graph | Remors
Receive
cienn | Fesecomer|[13 3] Comern 165 R LR BN g REQ_RES
= P axis 53 (4P)
@MAIN_Version:9.00.04
| Colimator(C! B'dj=>
@COLLIMATOR_Version:9.00.04
= TUBE (Invertor B'd) =
@TUBE_Version:0.22
@TUBE_Version:0.22
pm_tver_001]
KEY PAD Version =
(@KEYPAD_Version:1.00.03
Transmit
cean senafie | [0 ] [ CR=CR-LF L3 B=iotR B=3RTS
Macos
SetMacios | M1 | M2 | M3 [ M4 | M5 | M5 | M7 | M& | M3 | MIO] MI1[ M12]
—
|I5PMJVER] l [~ +CR | - Send
~
v
Cannected Fiv 6552 Tr: 40
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= Terminal v1.9b - 201301167 by Br@y++

= | B | |

i

COk Port
COmM1 -

COMs

Baud rate
{~ 600
" 1200
{2400
||| ¢ as00
" 9600

" 14400
+ 19200
" 28300
" 38400
" 56000

{— 57600
" 115200
" 128000
{— 256000
(" custom

ReScan
Help
About,.

Cluit

Settings

[ Auto Dig/Connect [ Time [ Stream log

Data bitz
5
B
7
+ 3

custom BR R Clear

P arity
nare
odd
EVEN
mark
zpace

Stop bitz
f« 1

Handzhaking
hohe
RTS/CTS
HOMA=0FF
RTS/CTS+=0M
RTSaonTs [

o o
i i
i 15 i
i i
i i

2
ASCI table

Scripting [T5 E=icD

Set font

Receive

CLEAR ResetCnt | |0 5| Cnt=10

[ AutoStart Script - [ CR=LF [ Stapon Top

[vw AutoScroll

119200

|n

" HEX
(v A5CIH

Graph R emote

3

sk IR

[ Dec

Startlog |  Hex

Reg/Resp |

FEEEEE P E e PP eI I I IETEsErFEsEEToEREEE
FEEEEE P E e PP eI I I IETEsErFEsEEToEREEE
FEEEEE P E e PP eI I I IETEsErFEsEEToEREEE
£% V-POP STRART EEEEEEEEPEECEEoEEEEEEEEREEEEEE
FEEEEE P E e PP eI I I IETEsErFEsEEToEREEE
FEEEEE P E e PP eI I I IETEsErFEsEEToEREEE
FEEEEE P E e PP eI I I IETEsErFEsEEToEREEE
0211=>(spm HFST xxxx)PANO HRLF COUNT
0230=>(spm ACHF xxxx)RRCT HRLF COUNT
0240=>»({spm CPHF xxxx)CEPH HRLF COUNT
00040=>(spm POFS5S oexx) RBOTATOR OFFSET COUNT
00001=>(spm COFS5 xxwxx)RRCT ROTATOR OFFSET COUNT
0000=>(spm PSTY 000x)PANDO SEQUENCE MODE IS5?
0: 200Hz (Normal Pano) type,
1: 400H=z (Hormal Pano) type,
Z2: Z00H=z (Hormal Pano) type,
0001=>(spm IPTY 000x)INSIGHT PRNO TYPE IS57?
0:200Hz (Insight Pano) (default)
1: 150H=z (Insight Pano)
Z2: xuxHz (Insight Pano)
0580=>(spm PMCT o) PANO SENSCOR REF (0580
0440=>(spm CMCT o) CT SENSCOR REF (0431

0005=>(spm CISC 000x)CEPFH MODE

4_31lcm)
I57

Trarnzrnit

CLEAR | _ SendFile | [0 [~ CR=CR+LF

F
w

b acroz

Set Macros | [l M2 M3 4 M5

400H=z (Fast Pano [*child345Hz)
400Hz {Fast Pano /*child345H=z )
300Hz (Fast Pano /*child300Hz)

5_.80cm)

EREAK

ME

-~

{default)

E=I0TR EIRTS

M7 M3 M3 M10 M11

M13 M14 M15 M1E M17

M13

M13 M20 M21 Mz2 M23

[GILY!

V +«CR 2 Send |

[SPM_FPVER]
[EUTH]

Digconnected Rw: 14703 Tw 17 Fx OF

-~
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NOT'CE To check the saved Parameter value in MAIN MCU BOARD, send the

[SPM_PVER] command in the Terminal 1.9b program.

ACAUTlON The Parameter values in this manual are random numbers only for

explanation. Thus do not refer to the Parameter Values written in this
manual since the actual Parameter Values for your system differ from

these values. Wrong inputs of the Parameter value may damage the

equipment.
<=====V-POP (MCUO028) =====>
@@MAIN_Version:9.00.00
<SS —=—=—=—=====>

HHHHHH I R T
HHHHHHH R R
HHHHHH I R
## V-POP START tHHHHHHHHHHBHHHHEHEHEHHEHEHE
HHHHHH R R
HEHHHH R R
HHHHH R R R

e R-axis initial position by exposure mode
0191=>(spm_HFST_xxxx)PANO HALF_COUNT
0226=>(spm_ACHF_xxxx)ARCT_HALF_COUNT
0226=>(spm_CPHF_xxxx)CEPH_HALF_COUNT

e PANO, ARCT R axis starting position offset
00095=>(spm_POFS_xxxxx)ROTATOR_OFFSET_COUNT
00001=>(spm_COFS_xxxxx)ARCT_ROTATOR_OFFSET_COUNT

*  PANO sequence typesetting(not used)

0000=>(spm_PSTY_000x)PANO SEQUENCE MODE IS?
0: 200Hz(Normal PANO) type, 400Hz(Fast PANO /*child349Hz) (default)
1: 400Hz(Normal PANO) type, 400Hz(Fast PANO /*child349Hz )
2: 200Hz(Normal PANO) type, 300Hz(Fast PANO /*child300Hz)

e CT/PANO Sensor initial position by exposure mode

0580=>(spm_PMCT_xxxx) PANO SENSOR REF (0580 = 5.80cm)
0438=>(spm_CMCT_xxxx)CT SENSOR REF (0431 = 4.31cm)

*  CEPH mode setting
0005=>(spm_CISC_000x)CEPH MODE IS?
0: Disable
1: Scan CEPH (cone beam ceph)
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2: Scan CEPH (fan beam ceph-No USE!!)
3: One-Shot CEPH (R-Troy, Large FOV)

4: One-Shot CEPH (TOK-Troy, Small FOV)
5: Scan CEPH (Table Control)

~~~ceph sensor start position offset~~~

1700=>(spm_UATT_xxxx)CEPH_TABLE_A_START_OFFSET_COUNT (0165 = 16.5cm).
0300=>(spm_UBTT_xxxx)CEPH_TABLE_B_START_OFFSET_COUNT (0165 = 16.5cm).
1700=>(spm_UCTT_xxxx)CEPH_TABLE_C_ START_OFFSET_COUNT (0165 = 16.5cm).
0350=>(spm_UDTT_xxxx)CEPH_TABLE_D_START_OFFSET_COUNT (0165 = 16.5cm).
1700=>(spm_UETT xxxx)CEPH_TABLE_E_START_OFFSET_COUNT (0165 = 16.5cm).
0350=>(spm_UFTT_xxxx)CEPH_TABLE_F_START_OFFSET_COUNT (0165 = 16.5cm).
1700=>(spm_UGTT_xxxx)CEPH_TABLE_G_START_OFFSET_COUNT (0165 = 16.5cm).

0350=>(spm_UHTT _xxxx)CEPH_TABLE_H_START_OFFSET_COUNT (0165
16.5cm).0313(HZ)=>(spm_CFRQ_xxxx)CEPH PULSE HZ SET

1790=>(spm_XRFA_xxxx)CEPH_REF_X1_START POSITION (1730 = 17.3cm)

Collimator type

0002=>(spm_COTY_xxxx)COLLIMATOR TYPE SET (0: No collimator)(1: Using 4axis collimator)(2:
Using 1axis collimator)

10200=>(spm_COVS_xxxxx)1axis-COL_OFFSET_VAL(1xxxx=>"-val" (1 = 0.01016mm)

e 1-axis collimator position by exposure mode
11395=>(spm_CBST_xxxxx)COL_PANO_CHILD_VAL (1axis collimator) (00001 = 1pulse)
912 is default by machanical data

03685=>(spm_CCST_xxxxx)COL_PANO_VAL (1axis collimator) (00001 = 1pulse)
3450 is default by machanical data

06660=>(spm_CFST_xxxxx)COL_CT_VAL (1axis collimator) (00001 = 1pulse)
6350 is default by machanical data

09150=>(spm_CGST_xxxxx)COL_CEPH_VAL (1axis collimator) (00001 = 1pulse)
8899 is default by machanical data
11969=>(spm_CDST_xxxxx)COL_FILTER_VAL (1axis collimator) (00001 = 1pulse)
11969 is default by machanical data

Sensor and collimator drive ratio
122=>(SPM_PSCR) pano_sm_cm_ratio

R axis motor torque setting
0025 =>(SPM_RMRT _0001) R_M_RUN_TORQUE
0005 =>(SPM_RMST_0001) R_M_STOP_TORQUE

PANO,CT sensor mortor, Collimator motor, CEPH sensor motor torque setting - GMRT, GMST
disabled (3D camera)

2000 =>(SPM_LMRT_0001) LASER_M_RUN_TORQUE
0050 =>(SPM_LMST_0001) LASER_M_STOP_TORQUE
2500 =>(SPM_TSRT_0001) TEMPLE_M_RUN_TORQUE
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0200 =>(SPM_TSST_0001) TEMPLE_M_STOP_TORQUE
20000 =>(SPM_GMRT_0001) G_M_RUN_TORQUE
01000 =>(SPM_GMST_0001) G_M_STOP_TORQUE
20000 =>(SPM_HMRT_0001) H_M_RUN_TORQUE
01000 =>(SPM_HMST_0001) H_M_STOP_TORQUE

e Disabled (3D camera lighting)
00600 =>(SPM_CWFQ_0600) CWLED_PULSE_HZ
00050 =>(SPM_CWDT_0050) CWLED_PULSE_DT

*  Door lock setting
0000=>(spm_DROP_000x)DOOR_TYPE
0: NO door switch Mode
1: Using door switch mode
*  Tube tilting setting
0001=>(spm_TITY_00Ox)TILT_TYPE
0: NO tube tilting Mode (for only PANO Model)
1: Using tube tilting mode
e Auto Return setting
0001=>(spm_RTOP_000x)RETURN_TYPE
0: NO Auto Return Mode
1: Using Auto Return mode
e Exposure voice settings
0000=>(spm_EPOP_000x)EXPOSURE_TYPE
0: Normal Mode
1: Sound delay mode
e Fan temperature setting

0400=>(spm_FANT_xxxx)FAN_On_Temp (0400 = 40 degrees C)

e Serial number setting
000000000=>(spm_SNUM_ xxxxxxxxx) SERIAL NUMBER
e MP3 type setting
0003=>(spm_MPOP_000x) MP3 MUSIC Option SET!!
0: Different music played each capture mode
1: Same music played each capture mode
2: Beep sound
3: Beep&AutoReturn sound(default)
e MP3 option settings
0001=>(spm_MPEN_000x) MP3 Player board SET!!

MP3 volume setting
0074=>(spm_VOLU_00xx) MP3 Player board SET!!(1~82)

*  Number of exposures per mode
01855=>(spm_GCNT)PANO_CAPTURE_CNT
00898=>(spm_GCNT)CEPH_CAPTURE_CNT
00665=>(spm_GCNT)ARCT_CAPTURE_CNT ct/ent

* Rotator initialization option when exposure the CEPH
0001=>(spm_MRTP_x)MODE_RESET_TYPE
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0: xyr axis reset when ceph mode change.

1: no xyr axis reset when ceph mode change.
e Exposure switch Ready LED On Delay setting
3000=>(spm_RDTS_000x)Ready Delay Time Set
e Patient detection options setting(not used)
0000=>(spm_PDSS_000x)Patient Detect Sensor Set
e Touch sound effect options setting
0000=>(spm_TSES_000x)Touch Sound Effect Set
e set the location of the sensor and collimator when exposure CT,
0344 =>(SPM_CSMV) ct_sensor_move_val
0664 =>(SPM_CCMV) collimator_move_val

e MP3 language setting
us=>(spm_L_XX)NATION CODE

[epm_pver_001]
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Chapter 8. Command-List Guide

The command listed on this document is intended to communicate with equipment. The command is
a directive to PC acting as an interpreter to perform a specific task to VATECH equipment.

1. Communication Protocol

1.1. Communication Setting

The vatech A9 commands input and output data by Serial communication in HyperTerminal Program.

And the communication setting parameters are in the table below.

Order Parameter Setting value
1 Baud(speed) 19200 bps
2 Data bit 8 bit
3 Stop bit 1 bit
4 Parity Not applied
5 Flow Control Not applied

+ Baud: The number of signal changes made to the transmission medium per second. Each

symbol can represent or convey several bits of data.

+ Data bit: The number of bits that are conveyed or processed per unit of time in data

communication. The data bit is quantified the actual data using bits per second except Parity,

Start bit, Stop bit, or control signals.

+ Stop bit: In Asynchronous data transmission, a stop signal (last 2 bits) is sent after each

codeword to bring the receiving mechanism to rest in preparation for the reception of the next

symbol.

»  Parity: A bit added to ensure that the number of bits with the value one in a set of bits.

* Flow Control: The process of managing the data transmission rate, so that the receiving

node is not to miss or lock up by overwhelmed data
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1.2. Command Formation

Command format = '[' + 'prefix' + '_" + '‘command’ +'_' + ‘parameter’ + ']’

Ex) [SPM_CTCX_0123]

[ Prefix _ Command _ Parimeter
SPM, CT 4 d¥g%t number or
EPM PANO 5 digit number
SLP CEPH,

- ‘[* = Start symbol

- ‘prefix’ = 3 letters arrangement.
First letter: Send/Echo
Second letter: Pc/Mcu/Lcd/Optic
Third letter : Pc/Mcu/Lcd/Optic

Ex) SPM: Send PC to MCU, SLP: Send LCD to PC, SMO: Send MCU to OPTIC,
EPM: Echo SPM, ELP: Echo SLP, EPO: Echo SPO

- ‘Command’ = 4 letters arrangement. If it is less than 4 letters, the command should be
filled up

with "
Ex) [SPM_CT__]

- ‘Parameter’ = only when commands come with a parameter, 4~5 letters arrangement.
If it is less than 4 or 5 letters, the parameter should be filled up with “0”.

Ex) In case of 4 letters parameter- [SPM_XPST_0234]
In case of 5 letters parameter- [SPM_COAX_ 00100]
In the case of 4 letters parameter only with “0”- [SMP_STOP_0000]

- 71" = End symbol
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2. vatech A9(PHT-30CSS) Command-List

VDH-TeM-098

Command Remark

[SPM_PANO] Command to enter PANOrama mode

[SPM_CEPH] Command to enter CEPH mode

[SPM_ARCT] Command to enter Arch-CT mode

[SPM_RET_] Move to the shooting start position for each mode
(PANOrama, CEPH, CT)

[SPM_ERDY] Exposure switch press-ready command

[SPM_ERDC] Exposure switch press cancel command

[SPM_PCON] Command to let capture S/W run

[SPM_PCOF] Command that the exposure software has ended (Cancel

switch press-ready cancel function + laser off function)

[SPM_HV___0000]

Tube Voltage Setting Command (ex) 0600 = 60kVp

[SPM_HA___ 0000]

Tube Current Setting Command (ex) 0400 = 4mA

[SPM_LON_] Laser on depending on the capture mode

[SPM_LOF_] Turn off all lasers

[SPM_CPON] sensor power on (Operation for each mode)

[SPM_CPOF] sensor power oFF (Operation for each mode)

[SPM_CSON] CT sensor power on (Independent of the current mode)

[SPM_CSOF] CT sensor power off (Independent of the current mode)

[SPM_PSON] PANOrama sensor power on (Independent of the current
mode)

[SPM_PSOF] PANOrama sensor power off (Independent of the current
mode)

[SPM_HSON] CEPH sensor power on (Independent of the current mode)

[SPM_HSOF] CEPH sensor power off (Independent of the current mode)

[SPM_PVER] Know your motherboard firmware version (must be used
when the device is down. Transmission during operation may
cause equipment malfunction.)

[SPM_IVER] Knowing the Firmware Version of the Inverter Board

[SPM_TVER] Know the firmware version of the Main Board, Collimator
Board, Column Board, Inverter Board, MP3, Keypad

[SPM_TUTS] Tube feedback test with exposing switch

[SPM_XTST_0000]

exposure time test. Input the command
[SPM_XTST_number] used for authentication

(Number is exposure time, 1 second = 0100, 10 seconds =
1000)

[SPM_XON_] Turn on X-ray exposure
[SPM_XOF_] Turn off X-ray exposure
[SPM_TMP?] Tube temperature requirements
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Command

Remark

[SPM_FANT_0000]

Set the reference temperature at which the tube fan turns on
(ex. 400 = 40 degrees or more, Fan ON)

[SPM_COLM_0000]

4-Axis Collimator Move Instruction
0001: CT inner circle position
0002: CT outer circle position
0003: Cu filter position

0004: Al filter position

0005: Scan CEPH

0007: PANO position

0010: Cu + Al filter position

[SPM_CINT]

Initializer position initialization (initializing instruction to move
to origin)

[SPM_CISC_000X]

CEPH function enabled/disabled setting.
00: CEPH mode disable.
01 : Scan CEPH (cone beam) enable
02: Scan CEPH (fan beam) enable
03 : One-shot CEPH (Large FOV) enable
04: One-shot CEPH (Small FOV, TOK-Troy) enable
05 : Scan CEPH (cone beam)Table Scan Enable

[SPM_PKEN_000x]

Packing mode setting command (0001: Packing mode
enable, 0000: Packing mode disable)

[SPM_ISPK]

The command asks if packing mode is set. Notify that in
packing mode or not.

[SPM_ECHK]

Command to check the exposure switch pressed in capture
software.

([epm_echk_001] : exposure switch not pressed,
[epm_echk _002] exposure switch pressed

[SPM_DCHK]

Command to check the door status in capture software.
[epm_dchk_001] : Door Normal (closed)
[epm_dchk_002] : Door Abnormal (open)

* Always send [epm_dchk_001] if the Door Lock option is
disabled.

[SPM_PPON_000x]

Command to set whether to apply power profile when
shooting panoramas (0001: apply power profile, 0000: do not
apply power profile)

Initialized by applying power profile every time the instrument
is turned on (not saved in ROM)

[SPM_GCNT]

Command to Require the X-Ray Count
[SMP_PCNT_xxxxx]: PANOrama capture count response
[SMP_HCNT_xxxxx]: CEPH capture count response
[SMP_PCNT_xxxxx]: ARCT capture count response

[SPM_ICNT_000x]

Command to initialize the X-ray exposure count.

0000: PANO/CT/CEPH/ARCT initialization, 0001: PANO
initialization, 0002: CT initialization, 0003: CEPH initialization
0004: ARCT initialization

[SPM_TMP?]

Read the current canine laser beam position
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Command

Remark

[SPM_TITY_000x]

Enable/disable the tube tilting function

0000: Tube tilting not used (Disable tilting for Pan-only
models)

0001: Tube tilting used (default)

[SPM_TIT?] Indicate whether to use the currently set tube tilting function
(0000: don't use, 0001: don't use)

[SPM_TIPA] Tube tilting in pano direction

[SPM_TICE] Tube tilting in CEPH direction

[SPM_TIFR] Release tube tilting to set free state (hand controllable)

[SPM_VOLU_00xx] MP3 volume control (0~82)

[SPM_L_xx] xx Country code uses TWO LETTER CODE. Choose a

language to play on the mp3 board. (default: US)
r ===TWO LETTER CODE Example ===
1. IT - ltaly - Italia

. KR - Korea

. CN - China

. DE - Germany - Deutschland

. ES - Spain - Espana

. FR - France

. JP - Japan

. RU - Russia - Rossiya

9. TW - Taiwan - T'ai-wan

10. US - United States of America

11. AE - Arab Emirates

12. PT — Portugal

13. CZ - Czech Republic

14. PL - Poland

0 NO b~ WN

[SPM_MPOP_000x]

Choose music from X-ray exposure.
0000: Play different music for each PANO/CT/CEPH mode

0001: Play the same music in both PANO/CT/CEPH modes
0002: Beep sound playback (default)
0003: Beep sound playback

[SPM_MPEN_000x]

Add the MP3 On/Off function.
0: MP3 OFF

1: MP3 On (default)

[SPM_DROP_000x]

Enable/disable the Door Lock function
0000: Disable the Door Lock
0001: Enable the Door Lock function (default)

[SPM_ISDR]

Indicate whether to use the Door Lock function.

[SPM_RTOP_000x]

Enable/disable the Auto Return function after capture
0000: Disable Return function after capture
0001: Return function is used after capture

[SPM_ISRT]

Indicate whether to use the Auto Return function after
capture
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Command

Remark

[SPM_ISRK]

Indicate whether the auto-return is completed after capture

[SPM_SNUM_xxxxxxxxx]

Omit the "-",
ex) 123-4567 => send [SPM_SNUM_1234567]

[SPM_SNU?]

Request the Serial Number

[SPM_SMRT_0000]

Sensor motor Run Torque Value Setting

[SPM_SMST_0000]

Sensor motor Stop Torque Value Setting

[SPM_CMRT_0000]

Collimator motor Run Torque Value Setting

[SPM_CMST_0000]

Collimator motor Stop Torque Value Setting

[SPM_RMRT_0000]

Rotator Run Torque Value Setting

[SPM_RMST_0000]

Rotator Stop Torque Value Setting

[SPM_HMRT_0000]

CEPH Sensor Run torque set

[SPM_HMST_0000]

CEPH Sensor Stop torque set

[SPM_UATT_xxxx]

Offset start position of the table on the CEPH sensor axis

[SPM_UAT?] Read start offset of the table of CEPH sensor axis
[SPM_CSNM] Normal resolution capture mode.
[SPM_ACSH] Sharp arch

[SPM_ACST] Standard arch.

[SPM_ACSQ] Square arch

[SPM_ACCH] Child’s arch

[SPM_TLA_] TMJ lateral

[SPM_TPA_] T™MJ PA

[SPM_SLA ] Sinus lateral

[SPM_SPA_] Sinus PA

[SPM_CAAL] Exposure all areas
[SPM_CAFT] Exposure only the front part.
[SPM_CALT] Exposure only the left side.
[SPM_CART] Exposure only on the right side.
[SPM_ACMS] Arct C mode

[SPM_ADMS] Arct D mode

[SPM_LATF] CEPH Lateral mode
[SPM_FRO_] CEPH Frontal mode
[SPM_CAR_] CEPH Carpus mode
[SPM_SMV_] CEPH SMV mode

[SPM_CTB_] Bright calibration starts in CT mode

[SPM_AXIS_xxxx]

Command for test purpose such as the motor movement of
each axis, and explained by sending [SPM_AXIS]

[SPM_CSEQ_xxxx]

Used to forcibly initialize and set a running sequence of
commands (command for equipment debugging).
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Command

Remark

[SPM_TEST_xxxx]

Commands for test purposes such as Input/Output Check
and Motor Aging test

[SPM_FISS_xxxx]

Command to set CT sensor sensitivity and binning mode
(FISS) and to read its value (FISR)

0000: High Gain, 2x2 Binning
0001: High Gain, 4x4 Binning

0002: Low Gain, 2x2 Binning (Default when equipment
power On/Off and not saved.)

0003: Low Gain, 4x4 Binning

[SPM_FISR] X-axis Stop Torque Value Setting
[SPM_FISM_x] Sensor sync signal mode

0 : Internal Sync

1 : External Sync
[SPM_FIPM_x] Sensor size setting = x (x= 0~32)
[SPM_MAGI] Manufacturing Aging Test start command (all motors run, but

not for bib up/down motors)

[SPM_MAG?] Request Manufacturing Aging Test Count Value
[SPM_MAGE] Manufacturing Aging Test End Command
[SPM_MATS_xxxx] Aging test time setting (0001: 1 minute)
[SPM_MAT?] Request Manufacturing Aging Test Time Setting Value
[SPM_RINT] The set parameter value is initialized and the value of the

saved parameter is returned to the default value.

When initialized, the existing [spm_pver] value is viewed and
re-entered, mp3 language setting initialization is domestic.

No sound when voice is changed by mode.
Easy to modify when saving the existing parameter value.

[SPM_XFTA_0000]

Setting the CEPH Sensor Axis Motor FRONTAL Start
Position in CEPH Mode

[SPM_XFT?]

Requesting CEPH sensor axis motor FRONTAL starting
position value in CEPH mode

[SPM_XLTA_0000]

Setting the CEPH Sensor Axis Motor LATERAL Start Position
in CEPH Mode

[SPM_XLT?]

Requesting CEPH sensor axis motor LATERAL starting
position value in CEPH mode

[SPM_POFS_00000]

Saving the recording rotator start position offset value in
PANO mode (1st clockwise is "1, clockwise if 0")

[SPM_PO?_]

Requesting the image rotator start position offset value in
PANO mode

[SPM_COFS_00000]

Saving the recording rotator start position offset value in
ARCT mode (1st clockwise is "1, clockwise if 0")

[SPM_CO?_]

Requesting the image rotator start position offset value in
ARCT mode

[SPM_FOFS_00000]

Saving the recording rotator start position offset value in
FAST PANO mode (1st clockwise is "1, clockwise if 0")
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Command

Remark

[SPM_FO?_]

Requesting the image rotator start position offset value in
FAST PANO mode

[SPM_CFRQ_0000]

Setting CEPH Sensor Supply Frequency (Normal Scan)

[SPM_CFR?]

Request CEPH sensor supply frequency value (Normal
Scan)

[SPM_CCTM_0000]

Setting CEPH Total Recording Time (Normal Scan)

[SPM_CCT?]

Requesting CEPH Total Recording Time Value (Normal
Scan)

[SPM_CAST_xxxxx]

Setting Position value for 1-axis Collimator (Left/Right)
(CEPH)

[SPM_CAS?]

Calling CAST Stored Values

[SPM_CBST_xxxxx]

Setting Position value for 1-axis Collimator (Left/Right) (Cu +
Al filter)

[SPM_CBS?] Calling CBST Stored Values
[SPM_CCST_xxxxx] PANO mode collimator reference position setting command
[SPM_CCS?] Call CCST Stored Value

[SPM_CDST_xxxxx]

Position value setting for 1-axis Collimator (Left/Right) Cu
filter

[SPM_CDS?] Call CDST Stored Value

[SPM_CEST_xxxxx] Position value setting for 1-axis Collimator (Left/Right) Al filter
[SPM_CES?] Call CEST Stored Value

[SPM_CFST_xxxxx] CT mode collimator reference position setting command
[SPM_CFS?] Call CFST Stored Value

[SPM_CSCN_xxxxx] CEPH scan distance

[SPM_CSC?] Request CEPH scan distance value

[SPM_XRFA_xxxx] Set the CEPH sensor side reference position

[SPM_XFA?] Request the CEPH sensor side reference position value

[SMP_END__0000]

Notifies to PC that the exposure switch is no longer pressed,
and It came to the lamp position (End after normal captured)

[SMP_STOP_0000]

Notifies to PC that the exposure switch is no longer pressed
(Ended after abnormal captured)

[SMP_STAR_0000]

Notifies PC to start capture

[SMP_LOF__0000]

Notifies the PC that the laser is off.

[SMP_LON__0000]

Notifies the PC that the PANO mode laser is on.

[SMP_PKEN_0000]

Notifies the PC that it is booted in Packing mode. (Notified in
response to [SPM_ISPK] or [SLM_ISPK] commands)

[SMP_DROP_0000]

Notifies the PC that the door lock function is in use (notified
in response to [SPM_ISDR] command)

[SMP_DCHK_0002]

Message sent before the [SMP_STOP_0000] command is
sent at the end of abnormal capture because the door is
opened.
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Command

Remark

[SMP_ECHK_0002]

At the end of abnormal shooting by releasing the irradiation
switch, Messages sent before [SMP_STOP_0000]-Purpose
of identifying the cause of the outage

[SMP_CPOF]

This command is to turn off the power of the sensor and
notify it when there is no command input for 30 minutes.

[SPM_STIT_0000]

[SPM_PMCT_0000]

Xxxx captures in CT stitching mode
PANO mode sensor reference position setting command

[SPM_CMCT_0000]

CT mode sensor reference position setting command

[SPM_CSMV_0000]

The command for setting collimator drive amount between
the inner circle and outer circle during CT mode capture

[SPM_CCMV_0000]

The command for setting collimator drive amount between
the inner circle and outer circle during CT mode capture

[SPM_PSCR_0000]

PANO mode sensor, collimator drive frequency ration setting

[SPM_CSCR_0000]

CEPH mode sensor, collimator drive frequency ration setting

[SPM_CPIO_0000]

PANO mode collimator’s capture initial position offset setting

[SPM_CHP?] Command to check chin rest position
[SPM_XRES] X-ray remote exposure start

[SPM_XREE] X-ray remote exposure end

[SPM_XRET] X-ray remote exposure time set (ex) 0500 = 5 sec
[SPM_XREH] X-ray remote exposure halt

[SPM_LONV] Vertical beam on

[SPM_LOFV]: Vertical beam off
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3. Procedure for using remote exposure function

AWARN'NG »  To use the remote exposure function for the first time, approval and

login of the hospital personnel are required.

AW ARNING * Do not use the remote exposure function when exposure a patient.

ACAUT'ON . Before using the remote exposure function, check with the hospital

personnel to make sure there are no people around the equipment/X-ray

room, and use this function.

3.1. When exposure the PANO/CEPH in Console Software

o0k wh =

Run the Console Software.

Open the command input window with the Ctrl + S key.

Send the [SPM_XRES] command to activate the remote exposure mode.
Set the mode (PANO/CEPH) in the Console Software.

Click the Confirm button and Ready button in the Console Software.
Automatically start the exposure 3 seconds after the Dark acquisition.

3.2. Remote exposure sequence when acquiring the Bright Calibration

3.4. XTST Test

VDH-TeM-098

7.
3.3. TUTS Test

S L

Open the VAKCAP.exe file of the applicable mode.

Move to the Soft Calib Tab.

Acquire DARK.

Check the DARK is Normal.

Send the [SPM_XRES] command to activate remote exposure mode.
Send the [SPM_XRET_0500] command to exposure for 5 seconds.
Press the Bright button to acquire Brightness for each point.

Run the Terminal or the VAKCAP.exe file.
Send the [SPM_XRES] command to activate the remote exposure mode.

Use the [SPM_XRET_xxxx] command to set the desired exposure time.
ex) [SPM_XRET_0900] = 9 seconds

Input the [SPM_TUTS] command to exposure X-ray for the set time.

To stop X-ray exposure before the set exposure time during X-ray exposure, stop with
the [SPM_XREH] command.

Run the Terminal or the VAKCAP.exe file.
Send the [SPM_XRES] command to activate the remote exposure mode.

Set and input the desired exposure time using the [SPM_XTST_xxxx] command, X-ray
exposure proceeds for the set time.
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Tube Error Message Sent From MCU To PC

Command

Description

[SMP_ERRR_0001]

The tube is not ready

[SMP_ERRR_0002]

Tube Mono Block and Inverter Board Cable are not connected

[SMP_ERRR_0003]

Current is more than maximum permissible current while Inverter

Board is working (X-Ray exposure)

[SMP_ERRR_0004]

This error occurs when there is a problem with the tube voltage
Ref. This error occurs when there is a difference of + -10 kV or

more in the Ref. normal value.

[SMP_ERRR_0005]

This error occurs when there is a problem in the tube current Ref.
and there is a difference of +-0.5mA or more in the Ref. normal

value.

[SMP_ERRR_0006]

An error occurs when there is a problem with the tube voltage
feedback. This error occurs when there is a difference of + -20kV

or more in the normal value of Feed Back.

[SMP_ERRR_0007]

An error occurs when there is a problem with the tube's current
feedback. This error occurs when there is a difference of + -1 mA

or more in the normal value of Feed Back.

[SMP_ERRR_0008]

The temperature of Mono Block is over 55 °C

[SMP_ERRR_0009]

The current of High Voltage(EP, IP) is more than the permissible

current during X-Ray exposure.

[SMP_ERRR_0010]

Although X-Ray Switch is turned on, X-Ray On Command is not

send in the System

[SMP_ERRR_0011]

Although X-Ray Switch is turned off, X-Ray Off Command is not

sending in the System

[SMP_ERRR_0012]

During X-Ray exposure, kVp Feedback is less than -20 kVp off
from the setting value.

Error “3” is displayed on Inverter Board.

[SMP_ERRR_0013]

During X-Ray exposure, kVp Feedback is more than +20 kVp off
from the setting value.

Error “4” is displayed on Inverter Board.

[SMP_ERRR_0014]

During X-Ray exposure, mA Feedback is less than 50% off from
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the setting value.

Error “5” is displayed on Inverter Board.

[SMP_ERRR _0015] During X-Ray exposure, mA Feedback is more than 150% off

from the setting value.

Error “6” is displayed on Inverter Board.

. Motor Error Message sent from MCU to PC

Command Description

[SMP_ERRR_0021] Error on the operation of Rotator motor

: Check Rotator motor and Photo Sensor operation

[SMP_ERRR_0027] Error on the operation of CEPH Sensor motor

: Check CEPH Sensor motor and Photo Sensor operation

[SMP_ERRR_0029] Error on the operation of Sensor tilting motor

: Check Sensor tilting motor and Photo Sensor operation

[SMP_ERRR _0036] Error on operation of 15t Collimator(1-axis) left/right movement
: Check 1%t Collimator Right/Left motor and Photo Sensor
operation

[SMP_ERRR_0037] Error on the operation of Tube Tilting

: Check Tube Tilting motor and Limit Sensor operation

[SMP_ERRR_0041] Error on the operation of Sensor X-axis motor

: Check Sensor X-axis motor and Photo Sensor operation

. Exposure Switch Error Message sent from MCU to PC

Command Description
[SMP_ERRR_0060] X-ray Exposure Switch was pressed when the system power
is turned on

*  Misc. Error Message sent from MCU to PC

Command Description
[SMP_ERRR_0102] CAN communication error(No response)
[SMP_ERRR_0105] Chinrest position error
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Chapter 9. Console software error message List

1. Hardware Error Code

NOT’CE * Error code sending method
Method: Serial communication (RS232)
Format : [SMP_ERRR_####] - #### Error code, tail code only
Classify sub code using Converting function.

*  Error code output method
NOT’CE [Code : E001.000.000]

Multilingual error phrases output

Main Sub Tail Description Message
Code | Code Code
EO001 | --—-- Hardware related error

000 -—-- | Success

001 [ Generator related error ]

000 |- Unknown error

001 - An error that occurs because the TUBE READY ERROR
TUBE is not ready

002 |An error occurred when the cable of TUBE MONOBLOCK
Mono Block and Inverter B'd are not ERROR
connected

003 |- This error occurs when the current TUBE MA OVER ERROR
flows over the maximum allowable
current when driving the inverter (in
case of X-Ray exposure).

004 | This error occurs when there is a TUBE KV ref ERROR
problem with the tube voltage Ref.

005 | This error occurs when there is a TUBE mA ref Error
problem with the tube current Ref.

006 |-An error occurs when there is a TUBE KV feedback error
problem with the tube voltage
feedback.

007 |-An error occurs when there is a TUBE mA feedback error
problem with the tube's current
feedback.

008 |-An error occurs when the Mono Block | TUBE TEMP over error
temperature is above the set
temperature.

009 |-An error occurs when the inverter TUBE mA OUTPUT error
output current is abnormal during X-
Ray exposure.
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010 |- This error occurs when the exposure | TUBE EXP ON-
switch is off after the Exposure on COMMAND ERROR
command.

011 |- his error occurs when there is no TUBE EXP OFF
exposure off command within 0.5 COMMAND ERROR
seconds after the exposure switch is
turned off during exposure.

012 |-This error occurs when kV Feedback |TUBE kV feedback (-)error
differs by -20kV from the set value
during X-ray exposure.

013 |-This error occurs when kV Feedback |TUBE kV feedback (+)error
differs by +20kV from the set value
during X-ray exposure.

014 |- This error occurs when mA feedback |TUBE mA feedback (-)error
is 50% or less than the set condition
during X-ray exposure.

015 |- This error occurs when mA feedback |TUBE mA feedback
is more than 150% of the setting (+)error
condition during X-ray exposure.

002 -—-- |[ Motor related error ]

000 |- Unknown error

020 |-This error occurs during the original Motor P axis error
movement of the P-axis motor.

021 |- This error occurs during the original Motor R axis error
movement of the rotor axis motor.

022 |- This error occurs while moving the Motor jaw up/down the
origin of the chinrest up/down axis error
motor.

023 |- - This error occurs while moving the | Motor jaw left/right error
origin of the chinrest Left/Right axis
motor.

024 |- This is an error that occurs while Motor CT H up/down the
moving the origin of the CT horizontal |error
laser up/down axis motor.

025 |- This error occurs during the Canine Motor canine axis error
beam adjustment motor origin
movement.

026 |- This error occurs while moving the Motor CEPH 2nd axis
origin of the CEPH secondary error
collimator motor.

027 |- This error occurs while moving the Motor CEPH sensor axis
origin of the CEPH sensor motor. error

028 |- This error occurs while moving the Motor headband axis error
headband motor home.

029 |- This error occurred during sensor Motor Sensor Tilting axis
tilting motor origin movement. error

030 |- This error occurs while moving the Motor 4 Collimator left axis

origin of the left side of the 4-axis
collimator.

error
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031 |- This error occurs while moving the Motor 4 Collimator right
origin of the right side of the 4-axis axis error
collimator.

032 |- This error occurs while moving the Motor 4 Collimator up axis
origin of the 4-axis collimator Up. error

033 |- This is an error that occurs while Motor 4 Collimator down
moving the 4-axis collimator down the |axis error
origin.

034 |- This error occurs while moving the 2- |Motor 2 Collimator
axis collimator UP/Down origin. up/down axis error

035 |- This error occurs while moving the Motor 2 Collimator left/right
origin of the Left/Right 2-axis collimator. | axis error

036 |- This error occurs while moving the Motor 1 Collimator left/right
origin of the Left/Right 1-axis collimator. | axis error

037 |- This error occurs during Generator Motor generator tilting axis
Tilting. error

039 |- This error occurs while moving the Motor X-axis error
origin of the X-axis motor.

040 |- This error occurs while moving the Motor Y-axis error
origin of the Y-axis motor.

041 |- This error occurs while the sensor X- |Motor Sensor X-axis error
axis motor origin is moving.

003 -—-- |[ Exposure Switch related error ]

000 |- Unknown error

060 |- This error indicates that the exposure |EXP Push error
switch is pressed when the device is
turned on.

061 |- This is an error that stops X-Ray
exposure by releasing the exposure
switch.

004 -—--  |[ Other errors ]

000 |- Unknown error

100 |- Headrest error. In PANO mode, the Headband support error
headrest must be removed.

101 |- Hand frame error. The hand frame is |Hand frame support error
open. Equipment stops running.

102 |- This error occurs when CAN CAN communication error
communication is not responding.

103 |- This error occurs when the column Column position sensor
position sensor is not responding. error

104 |- This error occurs when the column is | Column auto control error

not automatically adjusted.
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NOTICE

* Error code sending method
Method: Self-return

_NOTICE _
|

Error code output method
[Code : E002.001.001]
Print out additional error information, print out multilingual error

phrases
Main Code Sub Code Tail Code Description
ECOZ | | - Console Software related error
000 | - Success
001 | e [ sequence-related ]
000 - Unknown error
001 - Packing mode enable
002 - Door Open Check
003 - Expose Switch Push Check
010 | - [ PC related ] - resolution
000 - Unknown error
001 - Not supported (less than 1280x1024)
002 - Not supported (less than 1200x960)
o111 | e [ PC related ] - Storage space
000 - Unknown error
001 - Insufficient free disk space (less than 1 GB)
002 - Insufficient free disk space (less than 2GB)
003 - Insufficient free disk space (less than 3GB)
020 | @ - [ Network related ] - Connect
021 | - [ Network related ] - Transfer
022 | @ - [ Network related ] - Close
023 | @ - [ Network related ] - Response
024 | @ - [ Network related ] - End
000 - Unknown error
001 - Invalid IP Address
002 - Invalid Port
003 - Time Out
004 - Socket Error
005 - Socket Closed
006 - Invalid Command
007 - Invalid Digit
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008 - Error Command

009 - Ping Delay
030 | - [ Library related ] - Loading
031 | [ Library related ] - Calculate
032 | - [ Library related ] - Parameter
032 | - [ Library related ] - Action
033 | - [ Library related ] - initialization
034 | - [ Library related ] - End
035 | @ - [ Library related ] - Cancellation

000 - Unknown error

001 - Invalid file path

002 - Invalid parameter

003 - Invalid file size

004 - No access rights

005 - Out of memory

006 - Memory allocation failure

007 - Insufficient storage capacity

008 - Read property

009 - NULL

010 - Combination failed

011 - Search failed
040 | - [ Directory related ] - Creation failed
041 | - [ Directory related ] - Deletion failed
042 | @ - [ Directory related ] - Search failed
043 | @ - [ Directory related ] - Copy failed
044 | @ - [ Directory related ] - Compression failed
045 | @ - [ Directory related ] - Backup failed

000 - Unknown error

001 - Invalid file path

002 - Invalid parameter

003 - Invalid file size

004 - No access rights

005 - Out of memory

006 - Memory allocation failure

007 - Insufficient storage capacity

008 - Read property

009 - NULL

010 - Does not exist
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060 | - [ File related ] - Creation failed
061 | - [ File related ] - Loading failed
062 | @ - [ File related ] - Open failed
063 | - [ File related ] - Read failed
064 | @ - [ File related ] - Write failed
065 | @ - [ File related ] - Deletion failed
066 | - [ File related ] - Find failed
o067 | @ - [ File related ] - Close failed
068 | @ - [ File related ] - Execution failed
069 | - [ File related ] - Copy failed
o070 | @ - [ File related ] - Compression failed
o717 | - [ File related ] - Backup failed

000 - Unknown error

001 - Invalid file path

002 - Invalid parameter

003 - Invalid file size

004 - No access rights

005 - Out of memory

006 - Memory allocation failure

007 - Insufficient storage capacity

008 - Read property

009 - NULL

010 - Does not exist

011 - INI section not found

012 - INI key not found
080 | - [ Memory related ] - Assignment failed
081 | - [ Memory related ] - Loading failed
082 | - [ Memory related ] - Read failed
083 | - [ Memory related ] - Write failed
084 | - [ Memory related ] - Deletion failed
085 | - [ Memory related ] - Find failed
086 | - [ Memory related ] - cancellation failed
087 | - [ Memory related ] - Copy failed
088 | - [ Memory related ] - Access failed

000 - Unknown error

001 - Invalid file path

002 - Invalid parameter

003 - Invalid file size
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004 - No access rights

005 - Out of memory

006 - Memory allocation failure

007 - Insufficient storage capacity

008 - Read property

009 - NULL

010 - Out of range
100 | [ Mode related ] - Condition failed
101 | [ Mode related ] - Scope failed

000 - Unknown error

001 - Incorrect mode entry

002 - Incorrect Case entry

003 - Out of Maximum range

004 - Out of Minimum range
120 | - [Registry related] - Assignment failed
121 | [Registry related] - Loading failed
122 | [Registry related] - Read failed
123 | - [Registry related] - Write failed
124 | - [Registry related] - Deletion failed
125 | [Registry related] - Find failed
126 | - [Registry related] - Cancellation failed
127 | [Registry related] - Copy failed
128 | - [Registry related] - Access failed

000 - Unknown error

001 - Invalid file path

002 - Invalid parameter

003 - Invalid file size

004 - No access rights

005 - Out of memory

006 - Memory allocation failure

007 - Insufficient storage capacity

008 - Read property

009 - NULL

010 - Out of range
140 | [ DICOM related ] - Creation failed
141 | [ DICOM related ] - Convert failed

000 - Unknown error

001 - Invalid file path
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002 - Invalid parameter

003 - Invalid file size

004 - No access rights

005 - Out of memory

006 - Memory allocation failure

007 - Insufficient storage capacity

008 - Read property

009 - NULL

010 - Does not exist
160 | @ - [Database related] - Assignment failed
161 | [Database related] - Loading failed
162 | - [Database related] - Read failed
163 | - [Database related] - Write failed
164 | - [Database related] - Deletion failed
165 | - [Database related] - Find failed
166 | - [Database related] - Cancellation failed
167 | - [Database related] - Copy failed
168 | - [Database related] - Access failed
169 | - [Database related] - Initialization failed
170 | - [Database related] - Close failed
171 | [Database related] - End failed

000 - Unknown error

001 - Invalid file path

002 - Invalid parameter

003 - Invalid file size

004 - No access rights

005 - Out of memory

006 - Memory allocation failure

007 - Insufficient storage capacity

008 - Read property

009 - NULL

010 - Out of range
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3. Acquisition Module Error Code

VDH-TeM-098

|

Error code sending method

Method: Broadcast Message

MsgName: K-DEVICE

WParam : HIWord = Main Code (If less than 0, an error)
LoWord : OXAAAA

LParam : HIWord = Sub Code
LoWord : OxAAAA or Tail Code

[Code : E003.000.000]
Multilingual error phrases output

Main | Sub Tail Description
Code | Code | Code
EOO3 | --—--- | -—-—-- Acquisition Module related error
000 | - Success
010 | -—---- [ Initialization failure related ]
000 Can’t open the COM port.
001 Can't initialize frame grabber interface or can’t reserve memory for
acquisition.
002 Can’t communicate to MCU or Modem Ring signal has an improper
state.
020 | --—-—-- [ Capture failure related ]
000 Capture error.
030 | -——-- [ Reconfiguration failure related ]
000 Can't initialize COBRA COM-server.
001 Reconstruction error. Some bugs in VXM-file or insufficient memory.
061 | -—---- [ HW Error related ]
HW [smp_errr value transfer]: HW Error is transmitted when an equipment
Error | error occurs while the Acquisition module is running. (refer to the HW
No Error Code)
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4. Image Processing Error Code

VDH-TeM-098

* Error code sending method
Method : Function return
Format : LPARAM enabled : Highword=SubCode, Lowword=TailCode

NOTICE

[Code : E004.000.000]

Multilingual error phrases output

Main Sub Tail Description
Code | Code | Code
EO04 | - | - Image Processing related error
000 | - Success
001 | - [ Zeus3D related ]
000 - Unknown error
001 - When an error occurs in function 1 of the CT image processing
module
100 - When an error occurs in function 100 of the CT image processing
module
201 - If the path of the input configuration file is invalid
202 - If the section name of the input configuration file is invalid
203 - When the method type value received is invalid
204 - When the input image size information is invalid
205 - When the specific pixel value of the input image is outside the
specified range
206 - When invalid memory is accessed
207 - If an error occurs when releasing the memory used inside the
library
002 | --—-- [ ZeusPANO related ]
000 - Unknown error
001 - When an error occurs in function 1 of the PANO image
processing module
100 - When an error occurs in function 100 of the PANO image
processing module
201 - If the path of the input configuration file is invalid
202 - If the section name of the input configuration file is invalid
203 - When the method type value received is invalid
204 - When the input image size information is invalid
205 - When the specific pixel value of the input image is outside the

specified range
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206 - When invalid memory is accessed
207 - If an error occurs when releasing the memory used inside the
library
003 | - [ ZeusDBP related ]
000 - Unknown error
001 - When an error occurs in function 1 of the DBP image processing
module
100 - When an error occurs in function 100 of the DBP image
processing module
201 - If the path of the input configuration file is invalid
202 - If the section name of the input configuration file is invalid
203 - When the method type value received is invalid
204 - When the input image size information is invalid
205 - When the specific pixel value of the input image is outside the
specified range
206 - When invalid memory is accessed
207 - If an error occurs when releasing the memory used inside the
library
004 | - [ ZeusCEPH related ]
000 - Unknown error
001 - When an error occurs in function 1 of the CEPH image
processing module
100 - When an error occurs in function 100 of the CEPH image
processing module
201 - If the path of the input configuration file is invalid
202 - If the section name of the input configuration file is invalid
203 - When the method type value received is invalid
204 - When the input image size information is invalid
205 - When the specific pixel value of the input image is outside the
specified range
206 - When invalid memory is accessed
207 - If an error occurs when releasing the memory used inside the
library
005 | - [ ZeusMP related ]
000 - Unknown error
001 - When an error occurs in function 1 of the MagicPANO image
processing module
100 - When an error occurs in function 100 of the MagicPANO image
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processing module

201 - If the path of the input configuration file is invalid

202 - If the section name of the input configuration file is invalid

203 - When the method type value received is invalid

204 - When the input image size information is invalid

205 - When the specific pixel value of the input image is outside the
specified range

206 - When invalid memory is accessed

207 - If an error occurs when releasing the memory used inside the
library

006 | - [ ZeusPone related ]

000 - Unknown error

001 - When an error occurs in function 1 of the Pone image processing
module

100 - When an error occurs in function 100 of the Pone image
processing module

201 - If the path of the input configuration file is invalid

202 - If the section name of the input configuration file is invalid

203 - When the method type value received is invalid

204 - When the input image size information is invalid

205 - When the specific pixel value of the input image is outside the
specified range

206 - When invalid memory is accessed

207 - If an error occurs when releasing the memory used inside the

library
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5. Stitching SW Error Code

* Error code sending method
Method: Broadcast Message
Format : LPARAM Enabled : Highword=SubCode, Lowword=TailCode

NOTICE

[Code : E007.000.000]
Multilingual error phrases output

Main Sub Tail Description
Code Code Code
EOQO07 | - | - Stitching related error
000 | - Success
001 | - [Internal function related]
000 - Unknown error
001 - When an error occurs in internal function # 1 (VR_ERROR)
002 - When an error occurs in internal function # 2 (FD_ERROR)
003 - When an error occurs in internal function # 3
(ZERO_FEATURE_FD)
004 - When an error occurs in internal function # 4
(ZERO_FEATURE_FOI)
002 | - [ Sequence related ]
000 - Unknown error
001 - When the INI file cannot be read
002 - When the Argument of the EXE program is sending
incorrectly
003 - When the value of the INI file is incorrect
004 - When the input data size and the actual file size are
different
005 - File reading failed
006 - File write failed
007 - Folder write failed
008 When the connection to the DLL handler failed
009 - When the DLL is not initialized
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