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1. SAFETY
1.1 General safety information
  1.1.1 Advisory symbols
    The following advisory symbols will be used throughout this manual. 
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    The definition and application are described below. 

	DANGERS ADVISE OF CONDITIONS OR SITUATIONS THAT IF NOT  HEEDED OR AVOIDED WILL CAUSE SERIOUS PERSONAL INJURY OR DEATH.



	ADVISE OF CONDITIONS OR SITUATIONS THAT IF NOT HEEDED OR AVOIDED COULD CAUSE SERIOUS PERSONAL INJURY, OR CATASTROPHIC DAMAGE OF EQUIPMENT OR DATA.




     

	ADVISE OF CONDITIONS OR SITUATIONS THAT IF NOT HEEDED OR AVOIDED COULD CAUSE PERSONAL INJURY OR DAMAGE TO EQUIPMENT OR DATA.
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	Alert readers to pertinent facts and conditions. Notes represent 
                information that is important to know but which do not necessarily                                   relate to possible injury or damage to equipment. 
It is possible to occur any serious damages from the electric shock                    of abnormal high voltage. Operator shall not manipulate the                           equipment at discretion, and shall inquire the manufacturer without                    exception and solve the problems.
Keep in contact with the conductive parts for the electric security purpose.  In the case of increasing the leakage current from the                     medical equipments, turn on the leakage current through                            the protective ground earth.
Applied part Complying with the specified requirement of                                    IEC60601-1.2.1.24 to provide protection against electric shock, particularly regarding allowable LEAKAEG CURRENT.




 Dangerous voltage    
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Earth Protection
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Type B APPLIED PART
1.1.2 X-ray protection
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IMPORTANT! X-ray Protection!
X-RAY EQUIPMENT IS DANGEROUS TO BOTH PATIENT AND OPERATOR UNLESS MEASURES OF PROTECTION ARE STRICTLY OBSERVED.
X-ray equipment if not properly used may cause injury. Accordingly, an operator shall thoroughly read and understand the instructions before attempting to place this equipment in operation. 

　 

Although this equipment is built to the highest safety standards and incorporates a high degree of protection against X-radiation other than the useful beam, no practical design of equipment can provide complete protection. 

　 

It is important that everyone working with X-radiation shall be properly trained and take adequate steps to insure protection against injury. It is also imperative that these persons shall be fully acquainted with the recommendations of the International Commission on Radiation Protection(ICRP)  
and other applicable standards. 

All persons using X-radiation equipment must be aware of the danger of excessive exposure to X-radiation. 
　 

Various protective materials and devices are available. It is strongly recommended that such materials and devices be used. 
1.1.3 General safety
Keep this manual with the equipment at all times and periodically review the operation and safety instructions.
FOR CONTINUED SAFE USE OF THIS EQUIPMENT FOLLOW THE INSTRUCTIONS IN THIS OPERATING MANUAL.  STUDY THIS MANUAL CAREFULLY BEFORE USING THE EQUIPMENT AND KEEP IT AT HAND FOR QUICK REFERENCE.  [image: image26.png]
Although X-radiation can be hazardous, X-ray equipment does not pose any danger when it is properly used. Please ensure that all service and operating personnel shall be properly trained and informed on the hazards of radiation. Those responsible for the system must understand the safety requirements for X-ray operation. Please study this manual and the manuals for each system component to be fully aware of all the safety and operational requirements. 

1.2 Environmental conditions for safety
1.2.1 Transport and storage conditions
     a) An ambient temperature range of 5℃ to 40℃
     b) A relative humidity range of 30% to 75%

     c) An atmospheric pressure range of 50kpa to 106kpa(375~795mmHg)
1.2.2 Operating Condition
     Operator shall keep the following conditions ranges, while operating.

     a) An ambient temperature range of +10℃ to +40℃
     b) A relative humidity range of 30% to 75%

     c) An atmospheric pressure range of 70kpa to 106kpa(525~795mmHg)
1.3 Responsibilities
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ENSURE THAT ALL PERSONNEL AUTHORIZED TO USE                                                     THE EQUIPMENT ARE AWARE OF THE DANGER OF                                        EXCESSIVE EXPOSURE TO X-RAY RADIATION.

                                THE EQUIPMENT HEREIN DESCRIBED IS SOLD WITH THE                                  UNDERSTANDING ITS AGENTS, AND                                         REPRESENTATIVES ARE NOT LIABLE FOR INJURY OR                                      DAMAGE THAT MAY RESULT FROM OVEREXPOSURE OF                                  PATIENTS OR PERSONNEL TO X-RAY RADIATION.
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WE DOES NOT ACCEPT ANY RESPONSIBILITY FOR                                                     OVEREXPOSURE OF PATIENTS OR PERSONNEL TO X-RAY                                 RADIATION GENERATED BY THIS EQUIPMENT WHICH IS A                                 RESULT OF POOR OPERATING TECHNIQUES OR                                           PROCEDURES.
NO RESPONSIBILITY WILL BE ASSUMED FOR ANY                                         EQUIPMENT THAT HAS NOT BEEN SERVICED AND                                        MAINTAINED IN ACCORDANCE WITH THE MANUFACTURER                                 INSTRUCTIONS, OR WHICH HAS BEEN MODIFIED OR                                      TAMPERED WITH IN ANY WAY
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IT IS THE RESPONSIBILITY OF THE OPERATOR TO                                                           ENSURE THE SAFETY OF THE PATIENT WHILE THE X-RAY                                 EQUIPMENT IS IN OPERATION BY VISUAL OBSERVATION, PROPER PATIENT POSITIONING, AND USE OF THE DEVICES                               THAT ARE INTENDED TO PREVENT PATIENT INJURY.
1.4 Maximum Permissible Dose (MPD)
For occupational exposures, the ICRP recommends that the MPD accumulated shall not exceed of the following limits: 
          ▷ Annual effective dose                        50 mSv
          ▷ Annual dose for the lens of the eye           150 mSv
          ▷ Annual dose for all other areas               500 mSv
              ( i.e. red bone marrow, breast, lung , 
               gonads, skin, and extremities)

1.5 Radiation protection
Because exposure to X-ray radiation may be damaging to health, use great care to provide protection against exposure to the primary beam. Some of the effects of X-ray radiation are cumulative and may extend over a period of months or years. 

The beat safety rule for X-ray operator is " Avoid exposure to the primary beam at all times".
Secondary radiation may be of greater intensity than that of the radiation reaching the film. Take protective measures to safeguard against it.

An effective protective measure is the use of lead shielding. To minimize dangerous        exposure, use such items as lead screens, lead impregnated gloves, aprons, thyroid collars, etc. The lead screen shall contain a minimum of 2.0 mm of lead or equivalent   and personal protective devices (aprons, gloves, etc) must contain a minimum of 0.25mm  of lead or equivalent. For confirmation of the local requirements at your site, please refer to your local radiation protection rules.
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                                WHILE OPERATING OR SERVICING X-RAY EQUIPMENT, DO                                         NOT EXPOSE HANDS, WRISTS, ARMS OR OTHER PARTS OF                                        THE BODY TO THE PRIMARY BEAM. 

1.6 Monitoring of personnel
The most effective method to determine whether or not the existing protective measures are adequate is the use of equipment to measure the exposure. These measurements shall be taken at all locations where the operator or any portion of this body may be exposed. Exposure must never exceed the accepted tolerable dose of ICRP. 
  We recommand the use of personal radiation dosimeters to determine whether personnel             have been exposed to excessive radiation. 
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Please monitoring of personnel continuously for safety of  

operator and safe use.

1.7 Protection against electric shock hazard
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This high frequency X-ray system has been classified as equipment of type-B (   ) in accordance with IEC-601.1 and IEC-601.2.7 Standards.
This classification has been established according to the degree and quality of protection against electric shocks which is described in terms of the maximum allowable leakage Current. 

Type-B equipment is suitable for applications involving external or internal contact with the patient, excluding the heart.
2. PRE-INSTALLATION
2.1 Introduction 
    This Pre-Installation document provides the information and data needed to plan and qualify         the customer site prior to equipment delivery and installation. 
　 

    This document considers REX-RF and its associated components, product information, environmental and electrical requirements. 
　 

2.1.1 Responsibility of customers
　 

     Site planning and preparation are the responsibilities of customers. The following points should

be considered fundamental to the customers Pre-Installation activities.
Additional work may be needed depending on specific site circumstances: 
　 


▷  Install required material before delivery of system components. 


▷  Complete room floor, ceiling and wall finish. 


▷  Install conduit, duct, and raceway. 


▷  Provide current room dimensions, including hall way and entry door sizes. 


▷  Cost of alterations and modifications when not specifically provided in sales contract. 

　 

  NOTE ☞  Complete and proper Pre-Installation will avoid delays and confusion. 
2.2 Pre-Installation data
2.2.1 Physical Characteristics 
	Item
	Dimension(mm)
	Weight(kg)

	High voltage generator
	W500×D500×H933
	138

	Controller
	W510×D262×H60
	3.2

	RF Change Box
	W503×D283×H315
	43.7

	X-ray Tube 1
	Ø140×W479
	16

	X-ray Tube 2
	Ø140×W479
	16

	Collimator
	W182×D197×H186
	6

	Tube

Stand
	CSTS-28
	W3000×H2390
	

	
	SFC-31R
	W3500×H2790
	160

	
	SFC-31
	W3500×H2790
	160

	
	SFM-31
	W3050×H2250
	160

	
	BS-20
	W400×H1990
	120

	Patient

Table
	DMT-80
	L2000×W1150×H1900
	850

	
	DMT-94
	L2000XW1126XH1395
	900

	
	KOB-1
	L2000×W720×H700
	100

	
	KOB-3
	L2000×W720×H700
	100

	
	KOB-60
	L2130×W780×H(620~840)
	270

	
	TS-10
	L2000×W615×H610
	68

	
	TS-10B
	L2000×W675×H610
	68


※ Installation   
     ▷  Power Cabinet: floor freestanding.
     ▷ Control Consoles : desk freestanding or anchor to wall with two M4                                               (3/16") screws.
NOTE ☞ For seismic areas all components must be anchored, Local Standards should be applied.
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2.3 Room Requirements 
2.3.1 Environmental requirements 
     Environment must be controlled within these restrictions.

     And operator shall keep the following conditions, while operating.

     a) An ambient temperature range of +10℃ to +40℃
     b) A relative humidity range of 30% to 75%

     c) An atmospheric pressure range of 700pha to1060hpa 
     2.3.1.1 installation layout

EX.1
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EX.2
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2.3.2 Electrical Requirements 
2.3.2.1 Power Line Requirements 
       Power line voltage variations must not exceed ±10%.
	Model
	REX-850RF
	REX-650RF
	REX-550RF
	REX-525RF

	Input power
	100KVA
	75kVA
	62.5kVA
	50kVA

	Input Voltage
	3 phase, 380/400VAC


	Model
	REX-1050R
	REX-650R
	REX-550R
	REX-525R
	REX-325R
	REX-15R

	Input power
	100KVA
	75KVA
	62.5KVA
	50kVA
	37kVA
	12.5KVA

	Input Voltage
	3 phase, 380/400VAC
	1 phase, 220VAC
3 phase, 380/400VAC


2.3.2.2 Recommended Wire Size  
The minimum recommended wire size for the line voltage is :
	Line Voltage
	Wire Size

	
	15m (50')
	30m (100')
	45m (150')

	40KVA, 1 , 220VAC
	70mm2
(AWG #2/0)
	120mm2
(AWG #5/0)
	120mm2
(AWG #5/0)

	50KVA, 3 ,380VAC
	25mm2
(AWG #3)
	50mm2
(AWG #1/0)
	83mm2
(AWG #3/0)

	60KVA, 3 , 380VAC
	35mm2
(AWG #2)
	70mm2
(AWG #2/0)
	95mm2
(AWG #3/0)


2.3.2.3 Interconnection and Grounding Requirements
This section shows the wire and cable runs, and the wiring requirements in a block diagram. (For more information about interconnection and grounding refer to "System connection wiring" in this Service Manual.)
Interconnection Block Diagram
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▣ Wire and Cable run
	RUN No.
	CABLE QT'Y
	WIRE QT'Y
	WIRE SIZE
	FUNCTION
	REMARKS

	1
	
	2/3
	See NOTE
	1Φ: 208-240VAC

3Φ: 350-410VAC
	Connect to Line safety     Switch 

 (Refer to Section 3.2.1)

	
	
	1
	
	Ground.
	

	2
	1
	2/3
	See NOTE
	1Φ:208-240VAC

3Φ:350-410VAC
	Connect to Power Module (Refer to Section 3.2.1)

	
	
	1
	
	Ground.
	

	3
	3(5)
	Variable

quantity
	AWG #18-24
	Control Signals.
	

	4/6
	1
	3(5)
	AWG #16
	Stator Supply.
	Provided with X-ray Tube.

	
	
	1
	
	Ground.
	

	7
	1
	2
	See note
	1Φ:208-240VAC

3Φ:350-410VAC
	Connect to HS Rotor       Controller.

	
	
	1
	
	Ground.
	

	NOTE: - Consult to Local Standards for ground wire size requirements.

- The system power ground point is located at the Power Cabinet.


3. INSTALLATION
3.1 Introduction 
    This document describes procedures necessary for the complete installation of the generator. The Installation process depends on generator and system configuration.

    Installation must be performed in the following order. Perform only the sections required to install this unit.

3.1.1 Tools and Test Equipment
   The following hand tools are required for the Installation :
    - Standard service engineers tool kit.

    - Terminal crimp tool 

    - Electric drill motor and assorted bits.

    - Etc.

NOTE ☞ All metallic tools used during installation have to be insulated to avoid electrical short-circuit by an accidental contact with internal components (batteries, etc.)
    The following test equipment is required for Installation, configuration and calibration :
                

    - Oscilloscope or equivalent.
    - Multitasked or equivalent.
    - Dosimeter or equivalent.
    - kVp Meter or equivalent.
    - mAs Meter or equivalent.
    The following miscellaneous items are required for Installation:

    - Silicon Insulating Grease.

    - Alcohol cleaning agent.

3.1.2 Pre-installation Check
Prior to beginning installation, it is recommended to inspect the site and verify that the X-ray room complies with Pre-installation requirements, such as:
- Input power(Incoming) Line.

- Main Switch and safety devices.

- Conduits.

- Space Requirements.
　 
3.2 Unpacking and Installation 
3.2.1 Power Cabinet Installation
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AT LEAST TWO PEOPLE ARE REQUIRED TO MOVE THE HV        TRANSFORMER AND POWER MODULE FROM THE SHIPPING PALLET.
Install the Power Cabinet by performing the following steps:

    1. Access to the Power Cabinet by removing cover screws and disconnecting the internal ground cable of the cover.

    2. Slide the cabinet cover upper side.

    3. Place the Power Cabinet (with the HV Transformer) near to its definitive position in the room.
    4. Place the high tension transformer in the power cabinet.
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3.2.2 Control Console Installation 
   Install the Control Console by performing the following steps: 

   1. Select the position where the control console puts.
   2. The console stand is positioned or Φ4screws into the wall at intervals of 21cm  

   3. Attach the control console with the stand or the wall.

   4.Connect the cable J1 and the cable J2 with the control console and tighten the screws.  
3.3. Cable Connection
3.3.1 Introduction

     This section describes the information necessary to connecting the generator with the systems and options installed .
 NOTE ☞
Further electric condition and cable connection, refer " Pre-installation", 


"System Interconnection" and "Schematics" in this service manual.

3.3.2. Power Line Connection
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THIS GENERATOR IS PERMANENTLY CONNECTED TO THE POWER LINE, AND POWERED ON UNLESS THAT THE SAFETY SWITCH INSTALLED IN THE ROOM ELECTRICAL CABINET IS OFF.
1. Verify that the power supply line is "OFF" in the Room Electrical Cabinet installed for powering the

X-ray system.

2. The power supply line should be single-phase with ground according to the generator model, 

as defined in the "Pre-Installation" document. Also, wire sizes are indicated in this document in accordance with the power supply line and the wire length.

3. Cut the cable to the appropriate length and remove a little part of insulation from both ends of the power and ground wires.
4. Fasten power and ground cables.

5. Connect the power wires and the ground wire to the corresponding lugs (L1, L2, Ground) located on the rear Panel of the Power Module as indicated below:
	PHASE LINE
	POWER WIRES
	GROUND WIRE

	Single Phase
	L1, L2
	Ground Lugs

	Three Phase
	L1, L2, L3
	Ground Lugs


6. Route the cable and connect the other ends to the respective terminals of the Room Electrical Cabinet.
3.3.3 X-ray Tube Connection

3.3.3.1 High Voltage Cables
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The Terminal Pins of The high Voltage Cables are extremely delicate and easily damaged. Take particular care to handle them carefully. Observe that they are straight and that the splits in the pins are open (parallel to sides)
Anode and Cathode cables are provided according to the room layout (length of the cables).

1. Prepare High Voltage Terminals that will be installed to the X-ray Tube(s) receptacles. 
Apply Silicon Paste over the entire surface of the Plug including the Terminal 1Pins area.
   2. Connect the High Voltage Cables to High Voltage Transformer. 
   3. Put approximately 1 cm of HV Oil into the HV Transformer receptacles.
   4. Connect carefully cables from HV Transformer into X-ray Tubes. Insure that all connections are made correctly. 
   5. Tighten the cable nuts securely.
3.3.3.2 Rotor Cable

X-ray Tubes are equipped with Rotor Cables.
     □ LOW  SPEED


Route the Rotor Cable together with HV Cables up to the Power Cabinet. 

Connect the Rotor Cable Terminals to the Power Cabinet as indicted below:
	Power cabinet
	X-ray tube
	Power cabinet
	X-ray tube

	TB2-26
	RT1 COM
	TUBE1-W
	TB2-03
	RT2 COM
	TUBE2-W

	TB2-25
	RT1 Main
	TUBE1-B
	TB2-02
	RT2 Main
	TUBE2-B

	TB2-24
	RT1 Phase
	TUBE1-G
	TB2-01
	RT2 Phase
	TUBE2-G


□ Thermostat signal


If an X-ray Tube is provided with Thermostat signal, the Cables should be connected Terminal Block of Power Cabinet.
	Thermostat Wires
	X-ray tube
	Thermostat Wires
	X-ray tube

	TB2-27
	TUBE1 TEMP
	TUBE1 THERMOSTAT COM
	TB2-07
	TUBE2 TEMP
	TUBE2 THERMOSTAT COM

	TB2-28
	TUBE1 TEMP
	TUBE1 THERMOSTAT NC
	TB2-08
	TUBE2 TEMP RTN
	TUBE2 THERMOSTAT NC


If an X-ray Tube is not provided with Thermostat signal, jump both connections in the terminal block.
▣ X-ray tube housing assembly thermal switch operation
1. Mounting place : Anode side wall of housing (Refer to the drawing below)
2. Function : Switching terminals are normally closed circuit. When it detects pressure over 1 atm, 
it makes open circuit. The terminals should be connected the connected to the signal  circuit of X-ray generator to control input power to X-ray tube. 
3. Switch working process :
1) Most of the input energy to X-ray tube is converted to heat

The heat stored on the X-ray tube anode as well as heat generated by cathode and stator are

conducted to insulation oil.

2) The rising temperature makes the oil volume-up.

However, due to the flexibility of rubber bellows, the inside pressure is maintained 1 atm until the permissible level. The level is specified to 80 Celsius of housing temperature.
3) When the switch detects over 1 atm pressure, the terminals turn the circuit open from close.
4) X-ray generator’s output power is terminated by the above switching operation.
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※ Anode Rotator
[image: image43.jpg]=
X 1]
O =[]
=)
[ —
111
=

=
S _F— ]
EsII7m
[Eas o'm =
(K=Y -
Ed=JdTaim




Verify that the capacity values of the low speed stator correspond to the values recommended by X-ray tube manufacturer.  Also, the rotor speed must be the indicated by manufacturer. If necessary, change the                 Capacitors.
The Stator Voltage provided from Power Module is 220VAC. If the other voltage is 
       provided, change appropriately the voltage. ( Refer to "X-ray Tube" Product Data.)
3.3.4 Interconnection Cables

This section identifies the cables and runs needed for Generator and System Interconnection.
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Do not use the Generator Power Supplies to power equipment   external to the Generator, as Spot Film or Table Devices(refer  to "System Interconnection" document for optional connections).  All Generator inputs and outputs should be TTL logic level, and use optical                   Isolator or Relay for connecting the external system.
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Interconnection cables connected to the Power Cabinet and Control Console should not be routed into the same conduit or cable raceway that Power or High Voltage Cables.
Route the interconnection cables from each component installed in the system to the Compatibility Box and connect them in the corresponding connector (refer to Illustration)
Interconnection Cables
NOTE ☞  There are no Compatibility Box and Wall Box in Generator. It is recommended to make system connections to the generator from other subsystem ( i.e. Bucky, Ion Chamber, Collimator ). 
If the installation is not provided with a Compatibility Box, connect the interconnection cables from each component installed in the system into the Power Module or Control Console. If Compatibility or Wall Box is not installed, it is difficult to connect.
The Cables connected from Control Console to Power Module are in the Molex 
Connector at the end of Power Module.  For connecting this cable by the conduit, remove the Molex Connector and then take easily the cables by using the Inserter/ Extractor(Molex HT-2038 or Molex HT-2285). If the cables are installed, install again the connector with same devices.
 Fig.; Interconnection Cables
[image: image46.wmf]
3.3.4.1 Collimator Lamp and System Locks
1) The generator can supply power to the Manual Collimator Lamp and System Locks
(Table, Vertical Bucky, etc.) 
    2) Connect wires from the Collimator Lamp to Terminal Block TB2-5(24 VAC) and TB2-16(LOCK-)                       

    3) Connect wires from the Locks to Terminal Block TB2-15(LOCK+)  and TB2-16(LOCK-)
3.3.4.2 Bucky (Optional)
  Interconnection cables from Bucky are connected to the Terminal Block of Power Cabinet.           

Connect each Bucky as indicated in the "System Interconnection" and "Schematics" 
(refer to"Bucky" ) 

3.3.4.3 System Lock 

The Generator can supply power to the manual collimator and System Lock
(Table, Vertical Bucky, Tube Stand ).
Interconnection Cables from these devices are connected to the Terminal Block of Power Cabinet as indicated in the " Schematics" and "System Interconnection" in this manual.(System Lock)
3.4. Final Installation and Checks
3.4.1 High Voltage Transformer
Open the Oil Plug on the HV Transformer and then verify that the oil level is approximately 12mm of the top surface of the HV transformer.
3.4.2 Cable Fastening
1) Once that all the connections are performed, fix the cables to Power Cabinet.
2) Secure the cables to the cabinet by means of cable clamps and strain reliefs.
3) Check that all electrical connections are firm and secure, and that all cable clamps and strain reliefs are in place.
4) Check that all cables are correctly routed.
3.4.3 Power cabinet covers
NOTE ☞  Before completing the cover of Power Cabinet, check the components                  form the calibration and test the acceptance limit.  
Re-install the Cabinet Cover and connect its ground wire. Pass High Voltage and Interconnection Cables through the respective cover Cable outlet.
3.5 REX-R Series Brief Wiring
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3.6 REX-RF SERIES Brief Wiring
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REX-RF SERIES System Terminal
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1> TB1 (Terminal Block 1) Terminal (According to inpup power) 

1) Single phase :  Composited by L1 , L2 , GND

2) Single phase PSU : OVDC , 320VDC(Main Power) 0VAC , 220VAC(Control Power)

3) Three phase : Composited by L1 , L2 , L3 , GND
2> TB2 (Terminal Block 2) Terminal (In case of Stand, Table connection)

1) ROTOR2 MAIN (G) : Connect to Rotor wiring(START) of UNDER TUBE(FLUORO TUBE)

2) ROTOR2 PHASE (B) : Connect to Rotor wiring(RUNNING) of UNDER TUBE (FLUORO TUBE)

3) ROTOR2 COM (W) : Connect to Rotor wiring(COM) of UNDER TUBE(FLUORO TUBE)

4) TUBE2 (110VAC) : Connect to the FAN of UNDER TUBE(FLUORO TUBE)

5) TUBE1 (110VAC) : Not using

6) TUBE (0VAC) : Connect to Power supply in the FAN of UNDER TUBE(FLUORO TUBE)

7) TUBE2 TEMP : TUBE2 TEMPERATURE SENSOR, Connect to TH line.

8) TUBE2 TEMP RTN : TUBE2 TEMPERATURE SENSOR GND, Connect to TH line.

9) BUCKY1 110VAC(START) : Connect to BUCKY START of the table (DMT-80)

10) BUCKY1 0VAC(START) : Connect to BUCKY START of the table (DMT-80)

11) BUCKY2 110VAC(START) : Connect to BUCKY START of the stand (BS-20)
12) BUCKY2 0VAC(START) : Connect to BUCKY START of the stand (BS-20)

13) 24VAC(CM) : It is included in Stand wiring. Connect to Collimator CM power supply in 

Handle Bar.

14) 0 VAC(CM) : It is included in Stand wiring. Connect to Collimator CM power supply in Handle Bar.

15) LOCK(DC+) : : Connect to LOCK Power supply(DC+) of the Table and the Stand.

16) LOCK(DC-) : Connect to LOCK Power supply(DC-) of the Table and the Stand.

17) 100VAC : Connect to Power supply of the Table and the Stand.

18) 0 VAC : Connect to Power supply of the Table and the Stand.

19) 100VAC : CCD Camera , Connect to POWER SUPPLY of I.I (Subsidery power)

20) 0 VAC : CCD Camera , Connect to POWER SUPPLY of I.I (Subsidery power)

21) +24VDC : Connect to the power of INTERFACE BOARD(J1-1) in Controller.

22) 0 VDC : Connect to the power of INTERFACE BOARD(J1-2) in Mass chest system’s controller.(Indirect Radiography)

23) EXP SGN(EXP SIGNAL) : Not using.

24) ROTOR1 MAIN (G) :  For OVER TUBE (RAD TUBE), It is included in stand wiring. 

Connect to Rotor wiring (START) in Handle bar.

25) ROTOR1 PHASE (B) : For OVER TUBE (RAD TUBE), It is included in stand wiring. 

Connect to Rotor wiring (RUNNING) in Handle bar.

26) ROTOR1 COM (W) : For OVER TUBE (RAD TUBE), It is included in stand wiring. 

Connect to Rotor wiring (COM) in Handle bar.

27) TUBE1 TEMP : TEMPERATURE SENSOR, Connect to TH line.

28) TUBE1 TEMP RTN : TEMPERATURE SENSOR GND, Connect to TH line.

3> TB3 (Terminal Block 3) Terminal

* Connect to the power of DMT-20 in case of 0VAC , 110VAC , 220VAC
▣ AEC Adaptation board connection

	Console
	
	Ion chamber
	
	adaptation board

	NO BUCKY
	
	SPOT IONCHAMBER
	connection
	J3

	
	
	
	
	

	BUCKY 1
	
	TABLE BUCKY IONCHAMBER
	connection
	J1

	
	
	
	
	

	BUCKY 2
	
	WALL BUCKY IONCHAMBER
	connection
	J2

	
	
	
	
	


▣ Interconnection of LIF-09/06&LCF-CA system and controller (For LIH fuction)


[image: image11.png]
4. Data Book
4.1 Introduction
   This Data Book is the register of the Configuration and Calibration data of the generator and the register of each Periodic Maintenance Service carried out. Keep this book always with the equipment for reference.
4.1.1 Installation data
    Enter the following information
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4.1.2 Maintenance history
Enter the following information after each data modification in this book or Periodic Maintenance Service 
	ATE
	PERFORMED BY
	SERVICE NOTES

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4.2. Data tables
 4.2.1 Configuration
   Table 4-1

   DIP SW1 - Main Console Board
	DIP SW1 POSITION
	OPEN(OFF)
	CLOSED(ON)

	1∼8
	Not Applicable


  Table 4-2
DIP SW2 - Main Console Board
	DIP SW2 POSITION
	OPEN(OFF)
	CLOSED(ON)

	1∼8
	Not Applicable


  Table 4-3
DIP SW3 - Main Console Board
	DIP SW3 POSITION
	CLOSED(ON)
	OPEN(OFF)

	1∼4
	1
	Not Applicable


  Table 4-4
DIP SW5 - H/T Control Board
	DIP SW5 POSITION
	OPEN(OFF)
	CLOSED(ON)

	1∼4
	Not Applicable


  Table 4-5
DIP SW7 - H/T Control Board
	DIP SW7 POSITION
	OPEN(OFF)
	CLOSED(ON)

	1∼8
	Not Applicable


NOTE : DIP S/W adjustment only applied to R/F system. DIP SW3 should be on(1) in RF system, but other

DIP SW are not using.  In other system like Radiography system, you do not need to adjust DIP SW.

4.2.2 Radiographic Calibration data sheet (Tube1, Tube2)
[image: image13.png]8 [
1o [
8 [

) [
) [

io0) [

el

0 [

&oh

4a2) [

(563 [
o9} [

4a2) [

)

0 [

4a2) [

[

508) [
i)

T508) [

[MBE: LTHs0 sy CABLE DpvG- W -FEEGAGK YOG (H0RN)/
[-PONER '3 SA0VAC < i lment ¥ C00WY)





4.2.3.FLUROSCOPIC Calibration sheet(120kV 4mA/   125kV 6mA)
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5. Configuration
5.1 Normal Progress Procedure
This Configuration document provides information and procedures to perform all of tube type input voltage and others.
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5.2 Selection of function button
        LEFT LCD                              RIGHT LCD  
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5.2.1 Enter Mode : Display in the Right LCD Panel as it below
[image: image50.jpg]


Select the Mode by press the Anatomical View selection buttons  and then press the " SET " Button. 
When This Mode escape , Press the " Esc " Button.
[image: image51.jpg]5.2.2 Select  the REX_Mode : Display in the Right LCD Panel as it below
 * Select REX-MODEL Using the Anatomical View

  Selection button and then press the " SET " 
5.2.3 Tube , Vsrc : Display in the Right LCD Panel as it below
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                                     * Select Tube Type Using the Anatomical View

                                       Selection button and then press the " SET " 
5.2.3.1 Select the " Set Tube1 Type(R)? " Using the Anatomical View Selection               button and then press the " SET ".
        The Next Parameter display as is below.
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                       * Tube Type EX-7239 equal LTN-25
                       * Tube Type EX-7252 equal LTN-50
Select the " EX-7239 or EX-7252 " Using the Anatomical View Selection button 
and then press the " SET ".  
5.2.3.2  " Set Tube2 Type(F)? selection of tube2 is also as above Radiography "
 NOTE ☞   It just apply to the " Fluoroscophy "
5.2.3.3 Select the " Source Voltage " Using the Anatomical View Selection button. 
       The Parameter display as is below.
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	* Select " Source Voltage " Using the Anatomical View Selection button                                 and then press the " SET "  


5.2.4  SET PARA : Display in the Right LCD Pannel Select the " SET PARA "
                Using the Anatomical View Selection button. The Parameter displays are as below.
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Parameter

Description

Range

Index

Default

Adjtmt

Data

Save

0: Normal Speed

1: High Speed Rotor

2

Rotor Ref. V

Rotor rotating Yes or No

0-255; 0-5[V]

Rotor speed

60

3

Rotor Delay

Rotor rotating initial sensing time

0-255

10(1Sec)

30

4

Check Rotor

Rotor rotating check

0,1

0: No Check, 1: Check

1

5

Check kVp

Abnormal tube voltage check

0,1

0: No Check, 1: Check

1

6

Check Fil.

Filament circuit check

0,1

0: No Check, 1: Check

1

0: No AEC 

1: Ion Chamber

2: Photo Diode

3: PM Tube

0: Slow(200,220)

1: Medium(400,440)

2: Fast(600-800)

0: No ABC

1: CCU

2: Photo Diode

10

ABC Ref. V

ABC standard voltage setting

0-255

255(5[V])

160

11

ABC Filter

ABC Sensing Interval setting

0-255

35(100[mSec])

20

12

ABC Bound

ABC non-control range setting

,,

255(5[V])

50

13

ABC Settleing

ABC control start time setting

,,

35(100[mSec])

250

14

Max F_Time

Max Fluoro time setting

1-10min.

5(5[Min])

5

15

FkV Limit

Max Fluoro tube volt setting

40-125

[kVp]

80

16

PPS Ref

Pulsed Fluoro frame setting per sec

60,50,30,15,8,4,2,0

[frame/sec]

0

0: DC Motor type(old)

1: Spring(Solenoid)type

18

Spot Semi

Spot AEC(No Sensor) setting

0,1

0:Use, 1:No use

19

Spot Delay

Spot Expose delay time setting

0-255

150(1[Sec])

50

0:RS-232,

1:RS-485

0: REX series

1:LIBERO-X

0: Normal

1:Demo purpose

23

Cable Length Setting

HV Cable length setting

0-12

[m]

8

24

FmA Limit

Max Fluoro mA setting

2-30

5(=1mA)

5

25

I/I Size

I/I Size setting

4.5,6,9,12,16

[inch]

6

26

Write APR Data

Rewrite APR Data

 

Performed by "Set" Key

27

Write Default Parameter 

Parameter default value autosetting

 

Performed by "Set" Key

NOTE

1) After Console PCB changed, please check the value.

(REX Model,Tube,Vsrc

,…)

0

Rotor Type

Rotor's rotating type, speed

 0,1

0

22

Exhibit

Demo setting

0,1

0

21

Ortopedia

Orthopedic system setting

0,1

Serial Com.

20

Serial communication type setting

0,1

Bucky Type

Bucky Type setting

0,1

0

ABC Sensor

ABC Sensor setting

0,1,2

0

Film Speed

AEC Sensor setting

for each bucky

0,1,2,3

0

Film/Screen Combination setting

0,1,2

1



Within

the

range

EEPROM

1

7

8

9

17

0

AEC Sensor

5.2.5   Check key Calibrate. : Display in the Right LCD Pannel Select the " Check key Calibrat. "
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Using the Anatomical View Selection button. 
The Parameter display as is below.
 * Select any key! It will show the Function of each key.
If Tube1 Button select , The Parameter display will be as below.
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To escape from this mode, Press the " Esc " Button.
5.2.6   Calibrat. : Display in the Right LCD Pannel Select the " Calibrat. "
         Using the Anatomical View Selection button to move the menu. 
        The Parameter display will be as below. 
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* NOTE : " Calibrat. " Means CALIBRATION MODE !
6. Calibration

6.1 Introduction 
      This Calibration document provides information and procedures to perform all the           adjustments required to establish an optimal performance of this generator 

6.2 Calibration procedures 
   NOTE ☞ Record all the calibration data in the Date Book
Previous to calibration, perform the following steps:
   1. with the generator power OFF, connect :

      ■ Non-invasive kV Meter to measure kV
      ■ mAs Meter to the Test point on the HV Transformer to measure mA or mAs
   NOTE ☞  Test points on the HT controller Board can also be used to monitor the                    kV and mA readings but SHOULD NOT BE USED to calibrate the unit.             
These test points must be checked with scope:
   - mA test point is +mA or -mA and the scale factor is:
      1Volt = 20mA
   - kV test point is +kV or -kV  and the scale factor is 
      1volt = 10kV
2. Power On Display Console 

   2.1 During the Progress Programming, it will shows as below.

                                          

Press the Any key(Button) in the Membrane. If Any key is selected , The Parameter display will be as below.

                                Figure1

  Select " Calibrat. " and press “SET”.  And then, the Parameter display will be as below.

      Press the " SET " Button then it will be Returned to the Figure 1 .
      Press the " ESC " Button then All of Configuration data Saved and Program will be restarted for Recalibration automatically.
     The calibration Parameter display will be automatically shown as below.

 Left LCD Window(SettingValue)      Right LCD Window(Data Adjust Value) 
 

      3. Adjust the kVP , mA , Sec as it above Values  41kVP , 200mA , 0.05Sec
         Time is fixed 0.05Sec automatically

      4. Refer to the Calibration Data Sheet drafted by factory.
 Calibration Operating Buttons

(1) kV Data Increment Button
        (2) kV Data Decrement Button
        (3) mA Data Increment Button
        (4) mA Data Decrement Button
        (5) EXP Data Increment Button
        (6) EXP Data Decrement Button
     5. Adjust No(1) and No(2) of Figure 3, and press Exposure SW while pressing Ready SW in order to 41kVP in D-III or Oscilloscope.
     6. Adjust No(3) and No(4) of Figure 3, and press Exposure SW while pressing Ready SW in order to get 200mA in D-III or Oscilloscope.
     7. Equalize the slope of mA pressing No(5) and No(6) of Figure 3,
       ( With oscilloscope,feedback wave can be obtained and the value of EXP mA should be designated plus(+) )

8. Save the data by pressing " SET " Button.
    9. According to the above mentioned instructions the edge of kV data each mA Steps. Refer to the Table1 as below.

   10. At First, make calibration each kV positions 17steps for 200mA.  For all 17steps, please press “SET” button for each 17steps(in 200mA line) after adjusting value.
 * Table 1 - Position of kV and mA 
	mA step
	Position kV

	10 mA
	41kV
	81kV
	146kV

	12.5 mA
	41Kv
	81kV
	146kV

	16 mA
	41kv
	81KV
	146KV

	20 mA
	41kv
	81KV
	146KV

	25 mA
	41kv
	81KV
	146KV

	32 mA
	41kv
	81KV
	146KV

	40 mA
	41kv
	81KV
	146KV

	50 mA
	41kv
	81KV
	146KV

	64 mA
	41kv
	81KV
	146KV

	80 mA
	41kV
	81kV
	146kV

	100 mA
	41kV
	81kV
	146kV

	125 mA
	41kV
	81kV
	146Kv

	160 mA
	41KV
	81KV
	146KV

	200 mA
	41

kV
	46

kV
	51

kV
	56

kV
	61

kV
	66

kV
	71

kV
	76

kV
	81

kV
	86

kV
	91

kV
	96

kV
	101

kV
	106

kV
	111

kV
	116

kV
	146kV

	250 mA
	41kV
	81kV
	146kV

	320 mA
	41kV
	81kV
	146kV

	400 mA
	46kV
	81kV
	146kV

	500 mA
	51kV
	81kV
	146kV

	640 mA
	51Kv
	81kV
	126kV

	800 mA
	71kV
	81kV
	100kV


11.After adjustment the value in 17steps(of 200mA line), perform re-calibration according to the above position for mA value more than 200mA(250,320,400,500.640.800mA,), 
and when it finishes, make calibration of the value less than 200mA(10,12.5,16,20,25,32,50,64,80,100,125,160mA).
Each mA Position and kV Positions of 3steps(ex.41-81-146kV) Data should be saved separately by pressing SET button.  After saving all 3 steps separately(that means : after you press SET button in 146kV), press
" SET " button with press Anatomic region " FOOT " button for auto-calibration between 41~81kV and between 81~146kVp. 

         < First press button >                < Second press button > 
Between the Edges 41kV - 81kV - 146kV data will be automatically saved in microprocessor.

    12. When calibration for all the values data saving is over.  

        " Interpolating R _ Cal ----> Interpolated R _ Data " will be displayed automatically in the Right window LCD.

    13. When above calibration for above procedure is over,  turn OFF the switch.

6.2.1 FkV _ FmA Calibration
* This Calibration apply to the " Fluoroscophy " Only
calibration procedures and calibration operating button is same as above padiography

and then perform the F calibration with the bellow calibration sheet

Table2 position of kv and mA (fluoroscopy)
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After finishing calibration  
Press the " SET " button with Anatomic region " FOOT " button.                  

< First press button >           < Second press button >                  

Between the Edges 41kV - 81kV - 111kV(or 121kV) data will be automatically saved  in microprocessor.

When calibration for all the values data save is over.  

Display " Interpolating F_ Cal ----> Interpolated F _ Data "  in the Right widow LCD.

When calibration for above procedure is over , Turn OFF the Switch
6.2.2 Filament preheating voltage calibration
       1.  Program procedure is same as it above calibration procedure(6.2.1)         
      2.  Select " Calibrat. " Next The Parameter display as is below.
Press the " SET " button then return to the Figure 3 .
      Press the " Esc " button and then all of configuration data saved and program is restarted

  The last  parameter on right LCD display as is below.

3. Select whether small or not large using the left LCD display  mA Increment , Decrement Button.
        4. Small focus ≤100mA , Large focus≥125mA
        5. Filament Preheating Data Increment and Decrement Button


(1) Small Preheat Data Increment Button
(2) Small Preheat Data Decrement Button
        (3) Large Preheat Data Increment Button

        (4) Large Preheat Data Decrement Button

6. Save the data by pressing " SET " Button and  press the " ESC " button to restart program.
6.2.3  Fil _ Limit Calibration(Not available in promgram)
6.2.4 AEC Calibration (optional)

  6.2.4.1 previous check
Check the below contents out before marking AEC calibration.

1) Power On display console.

2) During the Progress Programming as it shows below.

	 press any key


        
                                    

If Any key selected , The parameter will be displayed as is below

       =>

	 select set-para and press SET





	Select 7)AEC sensor and press SET




	Select BUCKY1 and press SET







	Select 1(ION CHAMBER) and
   press SET


	->Press the key “ESC” to return 

to previous mode.





      
	Select 8)FILM SPEED and
   press SET


	Select 1)MEDIUM and
   press SET 







	->Press the key “ESC” to return to 

previous mode.



	->Press the key “ESC” to return main menu  for the power voltage and set parameter.





Check whether if AEC SENSOR AND FILM SPEED are chose with proper value on SET-PARA mode before testing AEC and reboot the system.
3) Initial Booting

 During the Progress Programming as it shows below. 
LEFT LCD                             RIGHT LCD
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6.2.4.2. AEC WORKSTATION
1) FILM/SCREEN COMBINATION - 

A sensitivity of film(screen) at film speed manu must be changed at initial SET PARA of changing composition of film/screen.
Set MEDIUN at initial setting.(Use basic mode)
Set SLOW, MEDIUM, FAST (200,400,600)

MEDIUM SCREEN : TO-440,(TOSHIBA), HR-REGULAR(FUJI)....  

2) Density 

 Use to be based “ 0 “ generally.

Use to compensate density in case of decreasing film density due to aging developing lequid or reducing sensitivity of intensifying screen.

up/down key on the left side.

Adjust “ + “ to Increase density, adjust “ – “ to decrease density.

Exposure time is changed approximately 25% per step.

Density of basic condition is “ 0 “.

Adjust +2, +1, 0, -1, -2, AEC OFF
3) AEC RESET
In case of exposure time is over than backup time due to a long AEC exposure time.

In case of operator’s releasing exposure button before finishing signal has not sound.

In order to remove error code in case of occurring error  with  sound “ beep~, beep~”.

6.2.4.3 System Test Configuration
1) Distance between focus and source image receptor is 100cm and must not be changed 

during test.

2) Use cassette 14*14” during test.
3) The size of radiation field is 14*14”, radiation field shall be coverd all of phantom size.

4) Prepare acrilan phantom 10cm, 15cm, 20cm and every phantom shall be contained all of 

three field.

5) Choose a focusing grid having proper focal distance.

6) Prepare density meter to measure optical density of developed film. 

6.2.4.4 Test procedure
 1) Choose bucky1 or bucky2 after adjusting SID 100cm.

2) Put the phantom(30*30cm) on the table and choose radiation field(30*30cm).

  The acrilan phantom shall be contained three field at this time.

3) Set exposure condition “81kv, 200mA, 1.0sec”
4) Choose “CENTER AREA” among three fields and choose “DEN ; 0”
5) Radiate x-ray after removing cassette and record exposure time.

6) Remove “CENTER AREA” and choose “RIGHT AREA”.

Radiate x-ray at the same condition and record exposure time.

Exposure time of CENTER AREA and RIGHT AREA must be nearly same, allowable tolerance shall  be less than ± 7% .

7) Compare exposure time with CENTER and LEFT, with RIGHT and LEFT as show above 6).

Exposure time of every three field shall be same. (±7%)
CENTER-RIGHT, CENTER-LEFT, RIGHT-LEFT, ALL THREE FIELD-CENTER 

8) Radiate x-ray after putting cassette and expose film to light.

  Measure the density from developed film.
The measured density must be range of 1.1 – 1.3 approximately .

9) If the measured density is less or more than this range, Recalibrate AEC.
6.2.4.5 Density Calibration 
Method of density calibration 
1) Preparation
* Jumper setting of AEC adaptation
When use 2 ion chamber(Table bucky:bucky1, wall bucky:bucky2)
->Jump each JP3-1,JP4-1,JP7-1,JP8-1, JP9 and JP10.

When use ion chamber at spot device

->Jump each JP1-1, JP2-1, JP5-1, JP6-1, JP11 additionaly on basic.
* ion chamber connection
	Console
	
	Ion chamber
	
	adaptation board

	NO BUCKY
	
	SPOT IONCHAMBER
	connection
	J3

	
	
	
	
	

	BUCKY 1
	
	TABLE BUCKY IONCHAMBER
	connection
	J1

	
	
	
	
	

	BUCKY 2
	
	WALL BUCKY IONCHAMBER
	connection
	J2

	
	
	
	
	


* Ion Chamber Deep Switch Setting (VACUTEC Reference model BAK70151)
	PARAMETER
	S1
	S2
	S3
	S4

	OUTPUT SIGNAL
	POSITIVE
	
	
	
	ON

	
	NEGATIVE
	
	
	
	OFF

	SENSITIVITY
	0.1V/μGy (10V=>100μGy)
	OFF
	OFF
	OFF
	

	
	0.5V/μGy (10V=>20μGy)
	ON
	OFF
	OFF
	

	
	1.0V/μGy (10V=>10μGy)
	OFF
	ON
	OFF
	

	
	2.0V/μGy (10V=>5μGy)
	OFF
	OFF
	ON
	


The system is adjusted as show above gray-white color when it comes from the factory.

2) AEC CALIBRATION MODE
* Power On Display Console 

During the Progress Programming as it shows below.
     

Press the Any key(Button) in The Membrane.
If Any key selected , The Parameter display as is below.

                     
 Select " Calibrat. " Next The Parameter display as is below.

( Push button “SET” after choosing density and push key “ESC” again to boot

density calibration mode.
The figure shows as following after finishing booting.
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█ Select BUCKY1 or BUCKY2 on console workstation and adjust “DEN 0” by pushing button “AEC UP/DOWN “(-2 -1 0 +1 +2 AEC OFF)
 
*  AEC UP/DOWN button does not work if select “NO BUCKY”.

	AEC mode is started and then All AEC FIELD LED of workstation are illuminated.



If Density has been set “0” by operating AEC UP/DOWN button on LCD display on left side, the following on LCD on right side is shown as below and can be compensated density through changing data.
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	· All sums of data value 82+03±00 can not be exceeded mora than 255
· Data Value 82 is density compensation data according to density step, and change per each step (+2, +1, 0, -1, -2 ) at the rate of 25% exposure time

If exposure time don’t change per each step (+2 ~ 02 ) at the rate of 25%, Change the data value by pressing button 1 and button 2.
· Data value 03 is origin data value according to kVp. Thus, it is impossible to change

· Data value 00 is the data for density compenstation according to kVp, Thus, this show that the density can not be complied with according to kVp variation for object size.




	① AEC Density Data Increment Button
② AEC Density Data Decrement Button



	③ KVP Compensation Data Increment Button
④ KVP Compensation Data Decrement Button


E-2-2 COMPENSATION FOR KVP VARIATION
■ (TEST CONDISION) :(61KV-121KV) 200mA 1.0sec DEN 0 SELECTION 

            SELECT BUCKY 1 or BUCKY 2 

            SELECT CENTER AREA OF AEC FIELD
SET THE ACRYL PHANTOM OF 15CM THICKNESS ON the table or bucky stand           SID 100cm

ⓐ Make exposure without casette at 81kv,200Ma, 1.0sec
ⓑ Record the exposure time at this condition 
ⓒ Make exposure 61,101,121kv,each of them on same subject and record exposure time of each
ⓓ Make exposure with cassette at 61KV,81KV,101KV,121KV and develop the film each other
ⓔ Film density exposured at 81kv should be 1.1-1.3  
ⓕ If not, change the data value by press ③and④ button and adjust optical density

ⓖ Optical density of each kvp should not be exceeded more than 0.15 from the mean of four value .
■ If the value exceed the reference ,perform the callibration as it is below 

ⓐ Make exposure at the value of 51kv and measure the exposure time and optical density
ⓑ If the value of optical density is lower than the value of tolerance, press the 3 button to raise the data value, and make exposure again 

ⓒ If the value of optical density is higher than the value of tolerance, press the 4 button to fall the data value, and make exposure again
ⓓ Adjust the data to reach the value of 1.1-1.3 which is opticaL density
ⓔ Perform the callibration at 61KV with the same method
ⓕ Perform the callibration upto 141kv with each 10kv step

ⓖ Save the value of data by press SET button

■KVP COMPENSATION CALLIBRATION
Test condision : SID 100cm, 200mA, 1.0sec
	    KV 
phantom
	41
	51
	61
	71
	81
	91
	101
	111
	121
	131
	141

	10cm
	Time
	
	
	
	
	
	
	
	
	
	
	


	
	Density
	
	
	
	
	
	
	
	
	
	
	

	15cm
	Time
	
	
	
	
	
	
	
	
	
	
	

	
	Density
	
	
	
	
	
	
	
	
	
	
	

	20cm
	Time
	
	
	
	
	
	
	
	
	
	
	

	
	Density
	
	
	
	
	
	
	
	
	
	
	

	  Measuring tool :                         S/N : 


E-2-3. COMPENSATION FOR DENSITY VARIATION
■TEST CONDISION: 81KV 200mA 1.0sec DEN (-2,-1 0,+1,+2)

SELECT BUCKY 1 or BUCKY 2 
SELECT THE CENTER AREA OF AEC FIELD

SET THE ACRYL PHANTOM OF 15CM THICKNESS ON the table or bucky stand
           SID 100cm  
ⓐ For the first time, Make exposure without cassette
ⓑ Record the exposure time at this condition 
ⓒ Make exposure each of DEN –2 –1 +1 +2 on the identical exposure parameter condition

And record the exposure time at that 
ⓓ Variation rate of exposure time  by the variation of density step should not exceed

 more than 25%  

■ If the value exceed the reference ,perform the calibration as it is below 

NOTE=> In case of changing calibration data value, kVp compensation calibration must be done at first. Because density can be changed kVp due to. 
ⓐ Make exposure at 51kv, DEN 0 and record the exposure time
ⓑ Make exposure each of DEN –2 –1 +1 +2 on the identical KVP and record the exposure time
ⓒ If the variation rate of exposure time exceed more than 25% of tolerance limit,

Change the value of data by pressing ① button
ⓓ If the variation rate of exposure time is less than 25% of tolerance limit,

Change the value of data by pressing  ② button
ⓔ Change the value of data on the each step (DEN –2 –1 0 +1 +2 ) to meet the variation rate of 25%  
ⓕ Save the value of data by pressing SET button
ⓖ Perform the callibration from 61kv to 141kv with each 10kv step  
ⓗ This test is performed by only acryl phantom and exposured time without film processing 

■DENSITY COMPENSATION CALLIBRATION
test condision : SID 100cm, 200mA, 1.0sec ,Phantom : 15cm Acryl
	    KV 
DEN`
	41
	51
	61
	71
	81
	91
	101
	111
	121
	131
	141

	-2
	TIME
	
	
	
	
	
	
	
	
	
	
	

	-1
	TIME
	
	
	
	
	
	
	
	
	
	
	

	0
	TIME
	
	
	
	
	
	
	
	
	
	
	

	+1
	TIME
	
	
	
	
	
	
	
	
	
	
	

	+2
	TIME
	
	
	
	
	
	
	
	
	
	
	

	  Measuring tool :                         S/N : 


6.2.5 Anatomic Mode
      1. This mode is normal Mode .  The parameter display the end of program.


2. First Select Body size and then select Anatomical view selection button.

      3. Next The Parameter display as is below.


4. Select Anatomical view selection button.
      5. Escape the Anatomical Mode , Just press the previous Body size Button.

        then It is changed Manual Mode.

6.2.6 Exposure time adjustment
            Programmed ROM IC, Non-changeable.
6.2.7 kV & mA Calibration
  6.2.7.1 Calibration setting
1)
Power ON

2)
Follow the above Section 6.3.1 procedure 

    Calibration mode will start.

3)
Adjust kVp value to 40kVp by using kV UP/DOWN button, mA value to 200mA by using mA UP/DOWN button and time to 0.05sec.
4)
Start calibration on the basis of 200mA 
5)
Prepare the calibration data sheet.

 6.2.7.2 Calibration by dynalyzer lll (D-lll)
    1) To calibrate by using D-lll, connect Display and Divider of D-llI as below
  - Connect with Divider between HT transformer and tube.
  - Connect with the correspondence cable between Display and Divider.

  - Supply the power to D-lll.
   * kV Offset : ROM DATA(Non-changeable) ----- +, - RAM DATA(Changeable)
   * mA Offset : ROM DATA(Non-changeable) ----- +, - RAM DATA(Changeable)
   * EXP mA : mA feedback wave can be flat.( possible to change to plus(+) side only)
     (Factory Adjustment Only)
7. TROUBLESHOOTING
7.1 Introduction
    The generator of this equipment contains many self-diagnostic routines which greatly facilites troubleshooting. The self-diagnostic functions require that all microprocessors function properly. Each microprocessor contain LEDs that indicate their proper operation.
 7.1.1 General cautions

THE MAIN STORAGE CAPACITORS RETAIN A LARGE PORTION OF THEIR CHARGE FOR APPROXIMATELY 3MIN. AFTER THE UNIT IS TURNED OFF.
ALWAYS HAVE "IPM DRIVER PCB" CONNECTED WHEN MAINS POWER IS ACTIVATED IN THE GENERATOR. WITHOUT "IPM DRIVER PCB" CONNECTED, PERMANENT DAMAGE WILL OCCUR TO IGBT'S

Do not use the Generator Power Supplies to power equipment external to the Generator. All Generator inputs and outputs must be TTL logic levels (typically active low) and isolated from other subsystems                                  optically or with dry contact relays.           

NOTE ☞   If the Main Console Board is replaced in the Console, transfer U23 EEPROM from the old board to the new board. U23 EEPROM contatins calibration data, if U23 EEPROM is not transferred a complete calibration must be performed.
7.2 Error code & troubleshooting 
7.2.1 Error code
	E00; IGBT Error
	

	E01; Filament preheating low error
	E02: Filament after ready low error

	E03; Filament perheating high error
	E04: Filament after ready high error

	E05; Rotor Error
	E06: Charge Error

	E07: Tube overheating Error
	E08; Com Error

	E09: Low kVp Error
	E10: High kVp Error


7.2.2 Troubleshooting
	
	cause
	check
	reference

	E00
	1.IPM(IGBT) is damaged.

2.High Voltage Transformer is defective. 
	1. Change IPM(IGBT).

2. Ask the manufacturer
	

	E01
	1.Tube filament is not heated. 

2.Filament board is defective. 

3.High voltage cables are not connected properly.
	1.Check whether the high voltage cables are connected properly.

2.Check the filament         board and, if necessary,     change it.
	

	E02
	AFTER_FILAMENT_LOW
After Ready, filament Ready voltage is low.
	Check filament B/D and HT Control Board(TP14) 
	

	E03
	1.Tube filament is over-loaded. 

 2.Filament board is defective.
	Change the filament board.
	

	E04
	AFTER_FILAMENT_HIGH
After Ready, filament Ready voltage is high.
	Change the filament board.
	

	E05
	1.During the ready, the rotor is rotated     abnormally.

2.Rotor cables(W,B,G) are not              connected properly.

3.SSR is defective.
	1.Check the connection of     rotor cables. 

2.Check SSR1 and, if necessary, change it.

	

	E06
	Charge Error

1.DC Voltage is not charged.

2.Main fuse(63A) is disconnected. 

3.Charge/Discharge Board is defective.
	1. Check the main fuse. 

2. Check the board and, 

   if necessary, change it.
	

	E07
	Tube overheating ( >80℃ )
	Power off and cool off 

the tube
	

	E08
	Communication Error
	Check communication cbl.
	

	E09
	Lower kV exposure value than set kV value.
	Check HT Control Board

Measure autual exposure output
	

	E10
	Higher kV exposure value than set kV value.
	Check HT Control Board

Measure autual exposure output
	


8. MAINTENANCE
8.1 Introduction

    The purpose of this periodic maintenance is to assure continued the safety of personal risk, to assure continued safe performance of this equipment system, to increase serviceability and to reduce the costs.
    The following checks and maintenance procedures, together with the suggested intervals, are the manufacturer's recommendation for the most effective Periodic Maintenance schedule for this equipment. 
    Service tasks here described must be performed exclusively by service personnel specifically trained on medical X-ray equipments.

    The first periodic maintenance service should be performed six(6) months after installation, and the subsequent services every twelve(12)months.

NOTE ☞   Record in the Data Book all the periodic maintenance services carried out and the data changes made during any maintenance service
8.2 Periodic maintenance procedures

When any major component, such as a X-ray Tube, HV Trans former or major circuit board, is replaced in the system, perform the respective Configuration and calibration procedures
Update and record in the Data Book any new data entered in memory
Before starting the periodic maintenance procedures, it is recommended to make a test exposure using the same operating factors and conditions as a typical exposure
      To keep the system available all the time, the periodic maintenance must be               established and executed in order to find defects which may be before it is damaged or destroyed.  
The timetable as below is the maximized intervals and should not exceeded the intervals.  
It should be executed the maintenance and configuration properly, and if need, it should be changed.
	Weekly
	. Tightness of the high voltage terminals. 

. Connection of wirings.

. Tightness of the nuts.

. Cleanness of the equipments.

	Monthly
	. Oil leakage check 

. Quality of the radiographic image.

. Fixation of the safety stopper.

. Gap and operation of the lock devices.

	Quarterly
	. Exposure conditions. 

. Modification of the parts.

. Difference between the X-ray irradiation field of collimator and the actual X-ray irradiation field. 

. Wiring.


8.2.1 Test equipment
    The following test equipment is required to perform the Periodic Maintenance service:                           

         · Standard Service Equipment.

         · Oscilloscope

         · Non-invasive kV Meter.
         · mAs Meter, etc.
8.2.2 General cleaning
NEVER ATTEMPT TO CLEAN OR HANDLE ANY PART OF THE RADIOGRAPHIC X-RAY SYSTEM WHEN IT IS TURNED ON. SWITCH OFF THIS EQUIPMENT MAIN DISCONNECT BEFORE CLEANING OR INSPECTING
8.2.2.1 External surfaces
            Clean external covers and surfaces frequently. particularly if corroding chemicals are present, with a cloth moistened in warm water with mild soap. Rinse wipe with a cloth moistened in clean water. Do not use cleaners or solvents of any kind
8.2.3 Cable checks
   Check that all electrical connections are firm and secure and that all cable clamps and strain reliefs are in place. Also check that connectors do not have exposed wires and check cable sheaths for wear and fraying.

 8.2.3.1 Ground cable connections
    The central reference ground of the X-ray system and generator is located at the Power Cabinet.
    Check the ground lead interconnections continuity using a multimeter at its lowest ohms range.         

 8.2.3.2 AC Power supply in X-ray room
    Measure the value of AC power supply between all phases, neutral and ground. Check that these values comply with the tolerances established at the original installation.
8.2.4 Control console condition
    Check connection and condition of the interconnection cables at the rear side of the console.       

    If applicable, check the handswitch condition. Verify that the handswitch cable and its connection to the console are in good condition.
    Check correct operation of the push-buttons, displays and indicators by performing the following test:
    1. Turn the x-ray system ON by pressing the "Power On" push-button on the Main console.            

    2. Select a radiographic technique and observe:
        ■ Indicators of the selected workstation and Focal Spot are illuminated.

        ■ Technique parameters are displayed on the console.

        ■ Change technique parameters and observe that changes are correctly displayed.

        ■ Select 70kV, 25mA, 100ms.
        ■ Press "Ready" and verity that the "Ready" indicators is illuminated.

           Release "Ready" and indicator is off
■ Make a typical exposure, and verify that radiographic exposure sound signal and             the exposure status indicator function correctly during an X-ray exposure
3. If APR is installed, select an APR technique and observe:

        ■ Indicator of the selected Patient Size are illuminated and the Anatomical Views              are shown on the APR display.

        ■ select a view and observe that the selection is shown on the APR display and              its corresponding parameters on the RAD display

        ■ Change the APR technique and observe that selection and parameters changes             on both displays
 8.2.5 HV Transformer condition
    Remove the oil fill plug form the top of the HV Transformer and verify that the oil level is within 12mm of the top surface of the transformer. If necessary add oil. 
    Make sure that: 

      No oil leakage exists on the unit or in close proximity.

      HV grease on the HV cable terminals is clean and shows no evidence of arcing.
      HV cable terminal rings are tight. 
 8.2.6 X-ray tube condition
    Make sure that:

    All parts are mechanically secure with no oil leaks.

    HV grease on the HV cable terminals is clean and shows on evidence of arcing.
    HV cable terminal rings are tight. 
 8.2.7 Radilgraphic parameters
     With the generator power OFF, connect:

     Non-invasive kV Meter to measure kV.
     mAs Meter to the mA check point connections on the HV Transformer to measure mA or mAs 
 NOTE ☞ .  Test points on the HT controller PCB can also be used to monitor the kV                    and mA readings but should not be used to calibrate the unit. These test points must be checked with scope : 
   - mA test point is -mA or +mA and the scale factor is : 
             1 volt = 20mA
· kV test point is -kV or +kV and the scale factor is 1 volt = 10kV
9. Overload table
                                  ▣ LTN-50, 180Hz, Three-Phase
▣REX-550R  
 
[image: image22.wmf]   mA

Kv

10

13

16

20

25

32

40

50

64

80

100

125

160

200

250

320

400

500

40

10s

10s

10s

10s

10s

10s

4s

4s

5s

5s

4s

5s

5s

4s

3.2s

1.6s

O.L

O.L

50

10s

10s

10s

10s

10s

10s

4s

4s

5s

5s

4s

5s

5s

4s

3.2s

1.6s

1.6s

O.L

60

10s

10s

10s

10s

10s

10s

4s

4s

5s

5s

4s

5s

5s

4s

3.2s

1.6s

1.25s

0.64s

70

10s

10s

10s

10s

10s

10s

4s

4s

5s

5s

4s

5s

5s

4s

2.5s

1.25s

0.8s

0.4s

80

10s

10s

10s

10s

10s

10s

4s

4s

5s

5s

4s

4s

4s

3.2s

1.6s

1s

0.5s

0.2s

90

10s

10s

10s

10s

10s

10s

4s

4s

5s

5s

2.5s

3.2s

3.2s

2.5s

1.6s

0.8s

0.32s

0.08s

100

10s

10s

10s

10s

10s

10s

4s

4s

4s

4s

2s

2.5s

2.5s

1.6s

1.25s

0.5s

0.2s

O.L

110

10s

10s

10s

10s

10s

10s

4s

4s

2.5s

2.5s

1.25s

2s

2s

1.25s

0.8s

0.4s

0.08s

O.L

120

10s

10s

10s

10s

10s

10s

4s

4s

2.5s

2.5s

1s

2s

2s

1s

0.5s

0.4s

O.L

O.L

130

10s

10s

10s

10s

10s

10s

4s

4s

1.6s

1.6s

0.8s

1.6s

1.6s

1s

0.5s

0.2s

O.L

O.L

140

10s

10s

10s

10s

10s

10s

4s

4s

1s

1s

0.4s

1.25s

1.25s

0.8s

0.32s

0.1s

O.L

O.L

150

10s

10s

10s

10s

10s

10s

4s

4s

0.8s

0.8s

0.25s

1s

1s

0.64s

0.25s

0.08s

O.L

O.L

   mA

kV

10

13

16

20

25

32

40

50

64

80

100

125

160

200

250

320

400

500

40

10s

10s

10s

10s

10s

10s

10s

8s

8s

8s

8s

8s

8s

5s

5s

5s

O.L

O.L

50

10s

10s

10s

10s

10s

10s

10s

8s

8s

8s

8s

8s

8s

5s

5s

5s

3.2s

O.L

60

10s

10s

10s

10s

10s

10s

10s

8s

8s

8s

8s

8s

8s

5s

5s

3.2s

2.5s

1.6s

70

10s

10s

10s

10s

10s

10s

10s

8s

8s

8s

8s

8s

8s

5s

4s

2.5s

1.6s

1s

80

10s

10s

10s

10s

10s

10s

10s

8s

8s

8s

8s

8s

8s

4s

3.2s

2s

1.25s

0.8s

90

10s

10s

10s

10s

10s

10s

10s

8s

8s

8s

6.4s

5s

5s

4s

2.5s

1.6s

1s

0.5s

100

10s

10s

10s

10s

10s

10s

10s

8s

8s

8s

5s

5s

5s

3.2s

2s

1.6s

0.8s

0.4s

110

10s

10s

10s

10s

10s

10s

10s

8s

5s

5s

4s

4s

4s

2.5s

1.6s

1s

0.64s

0.32s

120

10s

10s

10s

10s

10s

10s

10s

8s

5s

5s

4s

4s

4s

2.5s

1.6s

0.8s

0.4s

0.2s

130

10s

10s

10s

10s

10s

10s

10s

8s

4s

4s

2.5s

3.2s

3.2s

1.6s

1s

0.5s

0.32s

0.1s

140

10s

10s

10s

10s

10s

10s

10s

8s

3.2s

3.2s

2s

2.5s

2.5s

1.6s

1s

0.5s

0.32s

0.1s

150

10s

10s

10s

10s

10s

10s

10s

8s

3.2s

3.2s

1.6s

2.5s

2.5s

1.6s

0.8s

0.5s

0.2s

0.08s

LTN-50, 60Hz, Three-Phase

LTN-50, 180Hz, Three-Phase


	□ Appendix 1 ; Electrical component parts list

	Part number
	Trade name
	Type/Model
	Ratings

	Primary fuse

(Power module F1,F2,F3)
	AMP-TRAP
	AJT50
	50A,600V

	Accessible fuse

Main power board F1,F7
	WEBER
	6×32mm T
	250V, 6.3A(F1)

250V,10A(F7)

	Accessible fuse

Main power board F2
	WEBER
	6.3×32T
	250V, 6.3A

	Accessible fuse

Main power board F3
	WEBER
	6.3×32T
	250V, 4A

	Accessible fuse

Main power board F4,F5,F6
	WEBER
	6×32mm T
	250V, 2.5A(F4.5)

250V,6.3A(F6)

	Accessible fuse

Power board F1,F2
	WEBER
	5×20mm
	250V, 3.15A

	Accessible fuse

Filament drive board F1
	WEBER
	5×20mm
	250V,5A

	Accessible fuse

Main power board F8,F9,F10
	WEBER
	6×32mm
	250V, 10A

	Capacitor

Power module C6,C7,C8,C9
	KENDEIL
	K01400472
	400V, 4700μF

	Capacitor

Power board C1,C11
	Sam young
	Eletrolytic capacitor
	80WV,3300μF

	Capacitor

Filament drive boardC14
	Sam young
	Eletrolytic capacitor 
	100WV,2200μF 

	Capacitor

Filament drive board C7,C8
	Sam young
	Eletrolytic capacitor
	200WV, 470μF 

	Capacitor

Power board C2,C10
	Sam young
	Eletrolytic capacitor
	50V,407μF

	Capacitor

Power board C6,C8
	Sam young
	Eletrolytic capacitor
	50V, 10 μF (C6)

80wv,2200 μF(C8)

	Capacitor

Power board C4, C12
	Sam young
	Eletrolytic capacitor
	35V, 220μF

	Capacitor

Main Power board C1, C2
	Sam young
	Eletrolytic capacitor
	100V,2200μF 

	Capacitor

HT control board C3,C44~C49


	Sam young
	Eletrolytic capacitor
	35V, 100μF(C3)

35VDC, 22 μF (C44~49)

	Capacitor

Power Module
	SAM WHA
	QMS-100H00100A
	1000VDC, 10 μF

	Capacitor

Power Module
	Digital Tech
	DMB-4EJ04E
	450V, 4.5 μF

	Filament drive board C2,C3
	Sam young
	Eletrolytic capacitor
	35V, 100μF

	Capacitor

HT control board C55,C74,C75
	Sam young
	Eletrolytic capacitor
	35V, 47μF

	Capacitor

Power board C7
	Sam young
	Eletrolytic capacitor
	25V, 100μF

	EMI filter
	OCKY
	FT3PS-4050
	3￠,450V,50A 50/60HZ

	Relay

Main Power Board K4
	KOINO
	KH-102-3C
	24V DC

	Relay

Relay2 board K1~K5, K7,K8

Relay1 board K1,K2,K3

Main power board K1,K2
	KOINO
	KH-103-2C
	24V DC

	Relay 

Main power board K3,K6
	LG
	RY24W-K
	24VDC

	Relay

Relay2 board K9,K10
	KOINO
	KH-103-2C
	12V AC

	Relay

AEC Board K5~K12
	LG
	RY24W-K
	24VDC

	Magnet Contactor

MG1,MG2
	LG
	GMD-65
	440V, 48A

	Bridge Diode

Filament drive board D1

Main Power board D1,D2
	DC
	KBPC2506
	600V, 25A

	Dual diode

power module D2,D3
	I.O.R
	IRKD91/16A
	

	Transformer T1
	AEESCO
	
	In put :380VAC

Out put: 12,20,24,50,110,220VAC

	Transformer T2
	S.J
	S.J transfomer
	Input 220V

Out put 20.20.0.15VAC

	INVERTER
	YOU SUNG ENGEENERING
	RM-070S
	220V,3.0KVA

	FAN
	BI-SONIC Technology
	8P-230HS
	230VAC,50/60HZ

16/14W

	SMPS(ps1)
	Fine suntronics
	VSF30-BDW
	Input : 85~264VAC,0.7A

Out put :

CH1 5VDC,0.3~3.0A

CH2 12VDC, 1.2A

	Noise Filter
	OKY
	BT2AB-2010
	250V,10A,50/60Hz

	IPM
	MITSUBISHI
	PM300DSA120
	1200V,300A

	

	PC
= Power cord (set)

OI
= Opto isolator

TB
= Terminal block

J
= Feed through

FL
= RFI filter

PF
= Primary fuse

SF
= Secondary fuse

XF
= Fuse-holder
	C
= RFI capacitor

L
= RFI choke

R
= Resistor

MS
= Mains switch

S
= Interlock

SI
= Safety interlock

CB
= Circuit breaker

VS
= Voltage selector

F
= Fan
	T
= Transformer

TP = Thermal protector

SSR = Solid state relay

PS
= Power supply

M
= Motor

MC   = Motor capacitor

R
= Relay
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  RkV_RmA   Density


  FkV_FmA   Anatomic


> Preheat


  Fil_Limit 





 >RkV_RmA   Density


  FkV_FmA   Anatomic


  Preheat


  Fil_Limit 





 Please select Mode          REX_ Mode  Rotor Type


 Tube,Vsrc   Max FTime


 Check_key > Calibrat.


 





 If you want to set


 system Parameter?


 -> Press any Key


 EXCEPT(ESC) KEY








> RkV_RmA   Density


  FkV_FmA   Anatomic


  Preheat


  Fil_Limit 








  Please Push Button


  Tube1_Key


 








  Please Push Button


 


 





 If you want to set


 system Parameter?


 -> Press any Key


 except (esc) key








  > EX-7239


  EX-7252


 





 





220VAC


> 380/400VAC





Please select Mode           REX_ Mode >Set-para


Tube,Vsrc    Spare


Check_key   Calibrat.


 





  Select Tube Type !


> Set Tube1 Type(R)?


  Set Tube2 Type(F)?


  Source Voltage?





> REX-XXXRF  REX-XXXRF      REX-XXXRF  REX-XXXRF


  REX-XXXRF  REX-XXXRF


  REX-XXXRF  PREV=>  





 If you want to set


 system Parameter?


 -> Press any Key


 except (esc) key





 Initializing ...


 XX. XX . XX(XXX)


 (Version Up Date)








ROTOR2 PHASE(G)  - 1


ROTOR2 MAIN(B)    - 2








� EMBED PBrush  ���





� EMBED PBrush  ���





� EMBED PBrush  ���





� EMBED PBrush  ���





� EMBED PBrush  ���





  RkV_RmA  > Density


  FkV_FmA   Anatomic


  Preheat


  Fil_Limit 





 Please select Mode           REX_ Mode  Set para


 Tube,Vsrc    Spare


 Check_key > Calibrat.


 





 If you want to set


 system Parameter?


 -> Press any Key


  except (esc) key





� EMBED PBrush  ���





 Initializing ...


 Led checking......





 EEPROM Checking. ooo


 HT_Transmitting ... o


 Main Charging ... o


 





 Initializing ...


 03 . 10 . 22(195)


 (Version Up Date)





 If you want to set


 s ystem Parameter?


 -> Press any Key


 except (esc) key





Please select Mode           REX_ Mode  Set-para


Tube,Vsrc    Spare


Check_key > Calibrat.


 





1) Rotor Type :          ?


2) Rotor Ref.v :          ?


.


.


7)AEC SENSOR :       0 1 1


8)FILM SPEED :              1





SELECT FILM SPEED





0: SLOW (200,220)


1: MEDIUM (400,440)


2: FAST (600-800)





1) Rotor Type :          ?


2) Rotor Ref.v :          ?


.


.


7)AEC SENSOR :       0 1 1


8)FILM SPEED :           ?





SELECT AEC SENSOR 





BUCKY 0 : AEC NOT


BUCKY 1 : ION CHAMBER


BUCKY 2 : ION CHAMBER  





  SELECT AEC SENSOR 1> 





0: AEC NOT         3: PM tube


1:ION CHAMBER


2: PHOTO D  





SELECT AEC SENSOR 





BUCKY 0 : AEC NOT


BUCKY 1 : ION CHAMBER


BUCKY 2 : ION CHAMBER  





1) Rotor Type :


2) Rotor Ref.v :


.


.


7)AEC SENSOR :


8)FILM SPEED :   

















� EMBED Word.Picture.8  ���
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				KV				40		50		51		60		61		70		71		80		81		90		91		100		101		110		111		120		121		Feedback 
Voltage
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						mA

				2.0mA		kV																																				0.10VDC

						mA

				3.0mA		kV																																				0.15VDC

						mA
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				5.0mA		kV																																				0.25VDC
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				6.0mA		kV																																				0.30VDC
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Sheet1

																														LTN-50, 60Hz, Three-Phase

				mA
Kv		10		12.5		16		20		25		32		40		50		64		80		100		125		160		200		250		320		400		500

				40		10s		10s		10s		10s		10s		10s		4s		4s		5s		5s		4s		5s		5s		4s		3.2s		1.6s		O.L		O.L

				50		10s		10s		10s		10s		10s		10s		4s		4s		5s		5s		4s		5s		5s		4s		3.2s		1.6s		1.6s		O.L

				60		10s		10s		10s		10s		10s		10s		4s		4s		5s		5s		4s		5s		5s		4s		3.2s		1.6s		1.25s		0.64s

				70		10s		10s		10s		10s		10s		10s		4s		4s		5s		5s		4s		5s		5s		4s		2.5s		1.25s		0.8s		0.4s

				80		10s		10s		10s		10s		10s		10s		4s		4s		5s		5s		4s		4s		4s		3.2s		1.6s		1s		0.5s		0.2s

				90		10s		10s		10s		10s		10s		10s		4s		4s		5s		5s		2.5s		3.2s		3.2s		2.5s		1.6s		0.8s		0.32s		0.08s

				100		10s		10s		10s		10s		10s		10s		4s		4s		4s		4s		2s		2.5s		2.5s		1.6s		1.25s		0.5s		0.2s		O.L

				110		10s		10s		10s		10s		10s		10s		4s		4s		2.5s		2.5s		1.25s		2s		2s		1.25s		0.8s		0.4s		0.08s		O.L

				120		10s		10s		10s		10s		10s		10s		4s		4s		2.5s		2.5s		1s		2s		2s		1s		0.5s		0.4s		O.L		O.L

				130		10s		10s		10s		10s		10s		10s		4s		4s		1.6s		1.6s		0.8s		1.6s		1.6s		1s		0.5s		0.2s		O.L		O.L

				140		10s		10s		10s		10s		10s		10s		4s		4s		1s		1s		0.4s		1.25s		1.25s		0.8s		0.32s		0.1s		O.L		O.L

				150		10s		10s		10s		10s		10s		10s		4s		4s		0.8s		0.8s		0.25s		1s		1s		0.64s		0.25s		0.08s		O.L		O.L

																												LTN-50, 180Hz, Three-Phase

				mA
kV		10		12.5		16		20		25		32		40		50		64		80		100		125		160		200		250		320		400		500

				40		10s		10s		10s		10s		10s		10s		10s		8s		8s		8s		8s		8s		8s		5s		5s		5s		O.L		O.L

				50		10s		10s		10s		10s		10s		10s		10s		8s		8s		8s		8s		8s		8s		5s		5s		5s		3.2s		O.L

				60		10s		10s		10s		10s		10s		10s		10s		8s		8s		8s		8s		8s		8s		5s		5s		3.2s		2.5s		1.6s

				70		10s		10s		10s		10s		10s		10s		10s		8s		8s		8s		8s		8s		8s		5s		4s		2.5s		1.6s		1s

				80		10s		10s		10s		10s		10s		10s		10s		8s		8s		8s		8s		8s		8s		4s		3.2s		2s		1.25s		0.8s

				90		10s		10s		10s		10s		10s		10s		10s		8s		8s		8s		6.4s		5s		5s		4s		2.5s		1.6s		1s		0.5s

				100		10s		10s		10s		10s		10s		10s		10s		8s		8s		8s		5s		5s		5s		3.2s		2s		1.6s		0.8s		0.4s

				110		10s		10s		10s		10s		10s		10s		10s		8s		5s		5s		4s		4s		4s		2.5s		1.6s		1s		0.64s		0.32s

				120		10s		10s		10s		10s		10s		10s		10s		8s		5s		5s		4s		4s		4s		2.5s		1.6s		0.8s		0.4s		0.2s

				130		10s		10s		10s		10s		10s		10s		10s		8s		4s		4s		2.5s		3.2s		3.2s		1.6s		1s		0.5s		0.32s		0.1s

				140		10s		10s		10s		10s		10s		10s		10s		8s		3.2s		3.2s		2s		2.5s		2.5s		1.6s		1s		0.5s		0.32s		0.1s

				150		10s		10s		10s		10s		10s		10s		10s		8s		3.2s		3.2s		1.6s		2.5s		2.5s		1.6s		0.8s		0.5s		0.2s		0.08s
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Volt.
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		No		Parameter		Description		Range		Index		Default		Adjtmt		Data
Save

		1		Rotor Type		Rotor's rotating type, speed		0,1		0: Normal Speed		0		Within 
the range		EEPROM

										1: High Speed Rotor

		2		Rotor Ref. V		Rotor rotating Yes or No		0-255; 0-5[V]		Rotor speed		60

		3		Rotor Delay		Rotor rotating initial sensing time		0-255		10(1Sec)		30

		4		Check Rotor		Rotor rotating check		0,1		0: No Check, 1: Check		1

		5		Check kVp		Abnormal tube voltage check		0,1		0: No Check, 1: Check		1

		6		Check Fil.		Filament circuit check		0,1		0: No Check, 1: Check		1

		7		AEC Sensor		AEC Sensor setting 
for each bucky		0,1,2,3		0: No AEC		0

										1: Ion Chamber

										2: Photo Diode

										3: PM Tube

		8		Film Speed		Film/Screen Combination setting		0,1,2		0: Slow(200,220)		1

										1: Medium(400,440)

										2: Fast(600-800)

		9		ABC Sensor		ABC Sensor setting		0,1,2		0: No ABC		0

										1: CCU

										2: Photo Diode

		10		ABC Ref. V		ABC standard voltage setting		0-255		255(5[V])		160

		11		ABC Filter		ABC Sensing Interval setting		0-255		35(100[mSec])		20

		12		ABC Bound		ABC non-control range setting		,,		255(5[V])		50

		13		ABC Settleing		ABC control start time setting		,,		35(100[mSec])		250

		14		Max F_Time		Max Fluoro time setting		1-10min.		5(5[Min])		5

		15		FkV Limit		Max Fluoro tube volt setting		40-125		[kVp]		80

		16		PPS Ref		Pulsed Fluoro frame setting per sec		60,50,30,15,8,4,2,0		[frame/sec]		0

		17		Bucky Type		Bucky Type setting		0,1		0: DC Motor type(old)		0

										1: Spring(Solenoid)type

		18		Spot Semi		Spot AEC(No Sensor) setting		0,1		0:Use, 1:No use

		19		Spot Delay		Spot Expose delay time setting		0-255		150(1[Sec])		50

		20		Serial Com.		Serial communication type setting		0,1		0:RS-232,		0

										1:RS-485

		21		Ortopedia		Orthopedic system setting		0,1		0: REX series		0

										1:LIBERO-X

		22		Exhibit		Demo setting		0,1		0: Normal		0

										1:Demo purpose

		23		Cable Length Setting		HV Cable length setting		0-12		[m]		8

		24		FmA Limit		Max Fluoro mA setting		2-30		5(=1mA)		5

		25		I/I Size		I/I Size setting		4.5,6,9,12,16		[inch]		6

		26		Write APR Data		Rewrite APR Data				Performed by "Set" Key

		27		Write Default Parameter		Parameter default value autosetting				Performed by "Set" Key

				NOTE		1) After Console PCB changed, please check the value.

						(REX Model,Tube,Vsrc,…)





Sheet2

				REX Generator Program Flow				2003.5.9

		구분		Console CPU		HT Control CPU		비고

		Initialize		Initialize_Register		Initialize_Register

				Initialize_Interrupt		Initialize_Interrupt

				LCD_Initialize

				EEPROM_Read_Parameter,Display

				Data_Transmission with HT Control CPU		Data_Transmission with Console CPU

				Main Capacitor Charging Command Output		Main Capacitor Charging

				Mambrane Sheet LED Check		DIP Switch Setting Input

				Program Branch by Sequence Mode		Sequence Program Service

		Infinite Loop		1)Calibration		1)Error Check

				(RkV_RmA,FkV_FmA,Filament,AEC_Density)		2)kVp Control

				-Calibration Data Read from EEPROM,Display		3)mA Control

				-Key Input Check		4)Expose Time Control

				-Ready,X-Ray Service		5)AEC,ABC Sensor Sensing,AEC Control

				-Calibration Data Write to EEPROM,Display

				2)Anatomical(Standard Operation)

				-Previous Condition Check,Display

				-Key Check,Display, Sequence Service

				-EEPROM Read,Writing

				-Serial Communication with HT Control CPU

				-Error Check

				-Ready,X-Ray Service

				-APR,ABC Control
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