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INSTALLATION

1. Introduction
1.1 Introduction
This is the Installation Manual for the ZUD-P40D/DS, ZUD-L41D/DS, ZUD-L40D/DS,
ZUD-V40D/DS, and ZUD-B40D/DS X-ray high-voltage generators for the FLEXAVISION X-ray
TV system. These units incorporate a controller for the R/F table.
Install and adjust the apparatus in accordance with the steps described in this manual.
Before installing the equipment, check the items described in “2.1 Specifications and
Installation Environment.” Then follow the procedures described in “3. Installation and

Connection” and “4. Checks and Adjustments.”

(2] noTE |

The tube current is not adjusted at the factory.

Adjust the tube current during installation in accordance with the

sections specified above.
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2.1 Specification and Installation Environment
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INSTALLATION

2. Technical Data

ZUD-P40D/DS
2. Technical Data
2.1 Specifications and Installation Environment
2.1.1 ZUD-P40D/DS
Equipment Classifications
Type of protection against electric shocks: Class 1 equipment
Degree of protection against electric shocks: Type B
Waterproofing: Standard
Safe operation in air/flammable anesthetic gas or oxygen/nitrous oxide or flammable
anesthetic gas atmosphere: Unsuitable

Operation mode: Continuous operation with intermittent load

Rated output (product of max. tube current that can flow in 0.1 sec and tube voltage at 100
kV tube voltage)
20 kW (100 kV, 200 mA)
Short-time rating
125 kV 160 mA, 100 kV 200 mA, 80 kV 250 mA
Long-time rating
125 kV 2.5 mA
Nominal max. tube voltage and maximum current at nominal max. tube voltage
Short-time rating 125 kV 160 mA
Long-time rating 125 kV 2.5 mA
Max. tube current and maximum voltage at max. tube current
Short-time rating 250 mA 80 kV
Long-time rating 2.5 mA 125 kV
Tube voltage and tube current combination at maximum electrical output
Short-time rating 125 kV 160 mA, 100 kV 200 mA, 80 kV 250 mA
Long-time rating 125 kV 2.5 mA
Nominal shortest radiation time (for AEC radiography)

3ms

Radiography tube voltage
40-125kV
1 kV steps
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INSTALLATION

2.1 Specifications and Installation Environment
ZUD-P40D/DS

Radiography tube current
10-250 mA
Any 12 of the following positions that are permitted by the X-ray tube unit can be used:
10, 11, 12, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 71, 80, 90, 100, 110, 125,
140, 160, 180, 200, 220, 250 mA

Radiography tube current time product
0.5-320 mAs
Set from the following 57 positions:
0.5, 0.56, 0.63, 0.71, 0.80, 0.90,1.0,1.1,1.25,1.4,1.6, 1.8, 2.0, 2.2, 2.5, 2.8, 3.2, 3.6,4.0,
45,5.0,5.6,6.3,7.1, 8.0,9.0, 10, 11, 12.5, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50,
56, 63, 71, 80, 90, 100, 125, 140, 160, 180, 200, 220, 250, 280, 320 mAs
Radiography time
0.001-10 sec
Set from the following 81 positions. Do not set to a value less than 0.5 mAs or over 320
MAS.
1.0,1.1,1.25,14,1.6,1.8,2.0,2.2,25, 2.8, 3.2,3.6,4.0,4.5,5.0,5.6, 6.3, 7.1, 8.0, 9.0,
10, 11, 12.5, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 71, 80, 90 ms
0.10, 0.12, 0.14, 0.16, 0.18, 0.20, 0.22, 0.25, 0.28, 0.32, 0.36, 0.40, 0.45, 0.50, 0.56, 0.63,
0.80, 0.90, 1.0, 1.1, 1.25,1.4, 1.6, 1.8, 2.0, 2.2, 2.5, 2.8, 3.2, 3.6, 4.0, 45,5.0, 5.6, 6.3,
7.1,8.0,9.0,10s

Fluoroscopy tube voltage
50-125 kV
1 kV steps
Fluoroscopy tube current
0.3-2.5mA
Fluoroscopy time

Continuous fluoroscopy time 10 minutes

Applicable Procedures
General radiography, fluoroscopic examinations, direct spot filming, DR radiography,
vertical Bucky radiography, horizontal Bucky radiography
Radiography programs
User can create up to 12 radiography conditions per technique
Number of connectable X-ray tube units
1 (2 with 2-tube option)
Starter

Normal rotation
2-3
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INSTALLATION

2. Technical Data

ZUD-P40D/DS
Number of connectable AEC detectors

I.I. photocell type: 1
Direct phototimer photo sensor: 3 (SPT-XD only)

Options
2-tube option

Normal rotation starter (starter 4 CE/UL)

Power supply
Type and frequency AC, 50 or 60 Hz
Phases and nominal voltage  Single-phase, 200/220/240 V

Permitted voltage range and power supply impedance under no-load status
200V-5%,+10%  0.08 Q
220V+10% 0.08
240V+10% 0.08

Recommended distribution transformer capacity

30kVA

Length and Sectional Area of Lead-in Conductor vs Distribution Transformer Capacity

Length Sectional area of wire (mm?)
Transformer :rl-noa.Xm 20m 30m 40m 50m 60m 70m 80m 90m 100m
capacity )
30 kVA
(single-phase) 22 22 22 38 38 38 38 60 60 60

Safety Devices

Current rating of

Safety Device
recommended fuse or

Type Capacity circuit breaker
Single-phase | Knife switch or fuse or .
200/220/240V circuit breaker 100 A min. 60A

If an earth leakage breaker is installed, use an inverter type that does not malfunction at

high frequency current.

Earth

Grounding resistance 100 Q max.
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INSTALLATION

2.1 Specifications and Installation Environment
ZUD-P40D/DS

Operating environment
Temperature: 5°C to 35°C
Humidity: 20% to 85%
Atmospheric pressure: 700 hPa to 1060 hPa
No condensation
Provide a dedicated air-conditioning unit if the environmental conditions do not meet the

conditions above.

Heat generated by equipment
Control console: 30 kcal/h
Power cabinet: 500 kcal/h (120 kcal/h)
These heat generation values are values from an average operating state. The values
may differ due to the operating state.
Values in parentheses () indicate the heat generated by the X-ray tube unit.
1kw=860kcal/h

Power consumption
Standby: 500 VA

Short-time maximum rating: 45 kVA

Transport and storage environment
Temperature: -10°C to 60°C
Humidity: 10% to 95%
Atmospheric pressure: 700 hPa to 1060 hPa
The conditions above are for the transportation and storage of the equipment in its

packaging.

Unit configuration
Control cabinet
Cables
Accessories

(Operating console : XSC-Z40RA/RB/RC Remote Operating Console)
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INSTALLATION

2. Technical Data

ZUD-P40D/DS
External dimensions and mass
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Mass 170 kg Mass 7 kg
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INSTALLATION

2.1 Specifications and Installation Environment
ZUD-L41D/DS , ZUD-L40D/DS

2.1.2 ZUD-L41D/DS , ZUD-L40D/DS
Equipment Classifications
Type of protection against electric shocks: Class 1 equipment
Degree of protection against electric shocks: Type B
Waterproofing: Standard
Safe operation in air/flammable anesthetic gas or oxygen/nitrous oxide or flammable
anesthetic gas atmosphere: Unsuitable

Operation mode: Continuous operation with intermittent load

Rated output (product of max. tube current that can flow in 0.1secand tube voltage at 100
kV tube voltage)

Single-phase 200/220/240 V: 32 kW (100 kV, 320 mA)

3-phase 200/220/240 V: 50 kW (100 kV, 500 mA)

3-phase 380/400/415/440V: 50 kW (100 kV, 500 mA)

Short-time rating
Single-phase 200/220/240 V: 150kV 200 mA, 125kV 250 mA, 100 kV 320 mA, 80 kV 400 mA
3-phase 200/220/240 V: 150 kV 320 mA, 125 kV 400 mA, 100 kV 500 mA, 80 kV 630 mA
3-phase 380/400/415/440 V: 150 kV 320 mA, 125 kV 400 mA, 100 kV 500 mA, 80 kV 630 mA

Long-time rating
125kV 4mA

Nominal max. tube voltage and maximum current at nominal max. tube voltage

Short-time rating  Single-phase 200/220/240 V: 150 kV, 200 mA
3-phase 200/220/240 V: 150 kV, 320 mA
3-phase 380/400/415/440 V: 150 kV, 320 mA

Long-time rating 125 kV 4 mA

Max. tube current and maximum voltage at max. tube current

Short-time rating  Single-phase 200/220/240 V: 400 mA 80 kV
3-phase 200/220/240 V: 630 mA 80 kV
3-phase 380/400/415/440 V: 630 mA 80 kV

Long-time rating 4 mA 125 kV
Tube voltage and tube current combination at maximum electrical output
Short-time rating  Single-phase 200/220/240 V: 100 kV 320 mA, 80 kV 400 mA

3-phase 200/220/240 V: 80 kV 630 mA
3-phase 380/400/415/440 V: 80 kV 630 mA
Long-time rating 125 kV 4 mA
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INSTALLATION
2. Technical Data
ZUD-L41D/DS , ZUD-L40D/DS

Nominal shortest radiation time (for AEC radiography)

3ms

Radiography tube voltage
40 kV to 150 kV
1 kV steps

Radiography tube current
10 mAto 630 mA
Any 12 of the following positions that are permitted by the X-ray tube unit can be used:
10, 11, 12, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 71, 80, 90, 100, 110, 125,
140, 160, 180, 200, 220, 250, 280, 320, 360, 400, 450, 500, 560, 630 mA

Radiography tube current time product
0.5-800 mAs
Set from the following 65 positions:
0.5, 0.56, 0.63, 0.71, 0.80, 0.90, 1.0, 1.1, 1.25, 1.4, 1.6, 1.8, 2.0, 2.2, 2.5, 2.8, 3.2, 3.6,
4.0,45,5.0,5.6,6.3,7.1, 8.0,9.0, 10, 11, 12.5, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45,
50, 56, 63, 71, 80, 90, 100, 125, 140, 160, 180, 200, 220, 250, 280, 320, 360, 400, 450,
500, 560, 630, 710, 800 mAs

Radiography time
0.001-10 sec
Set from the following 81 positions. Do not set to a value less than 0.5 mAs or over 800
MAS.
1.0,1.1,1.25,14,1.6,1.8,2.0,2.2,25,2.8,3.2,3.6,4.0,4.5,5.0, 5.6, 6.3, 7.1, 8.0, 9.0,
10, 11, 12.5, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 71, 80, 90 ms
0.10, 0.12, 0.14, 0.16, 0.18, 0.20, 0.22, 0.25, 0.28, 0.32, 0.36, 0.40, 0.45, 0.50, 0.56, 0.63,
0.80, 0.90, 1.0, 1.1, 1.25,1.4, 1.6, 1.8, 2.0, 2.2, 2.5, 2.8, 3.2, 3.6, 4.0, 4.5, 5.0, 5.6, 6.3,
7.1,8.0,9.0,10s

Fluoroscopy tube voltage
50 kV to 125 kV
1 kV steps
Fluoroscopy tube current
0.3 mAto 4 mA
Fluoroscopy time

Continuous fluoroscopy time 10 minutes
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INSTALLATION

2.1 Specifications and Installation Environment
ZUD-L41D/DS , ZUD-L40D/DS

Applicable Procedures
General radiography, fluoroscopic examinations, direct spot filming, DR radiography,
vertical Bucky radiography, horizontal Bucky radiography
Radiography Programs
User can create up to 12 radiography conditions per technique
Number of Connectable X-ray Tube Units
ZUD-L41D/DS: 1
ZUD-L40D/DS: 2 with 2-tube option
Starter
High-speed rotation/normal rotation
Number of connectable AEC detectors
I.I. photocell type: 1
Direct phototimer photo sensor: 3 (SPT-XD only)

Options
2-tube option
Auto transformer XAT-2 (3-phase 200/220/240 V required)
High-speed starter (starter SA-42ZUD)
Normal rotation starter (STARTER 4 UL/CE)

Direct phototimer option

Power Supply
Type and frequency AC, 50 or 60 Hz
Phases and nominal voltage Single-phase, 200/220/240 V
3-phase 200/220/240 V
3-phase 380/400/415/440 V

Permitted voltage range and power supply impedance under no-load status

Single-phase 200/220/240 V 200V-5%,+10% 0.08 Q

220V+10% 0.08 Q
240V+10% 0.08 Q
3-phase 200/220/240 V 200V-5%,+10% 0.087 Q
220V+10% 0.087 Q
240V+10% 0.087 Q
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INSTALLATION
2. Technical Data
ZUD-L41D/DS , ZUD-L40D/DS

3-phase 380/400/415/440 V

380V+10%
400V+10%
415V+10%
440V+10%

Recommended distribution transformer capacity
Single-phase 200/220/240 V: 30 kVA

3-phase 200/220/240 V:

50 kVA

3-phase 380/400/415/440 V: 50 kVA

0.16 Q
0.17 Q
0.19Q
0.21Q

Length and Sectional Area of Lead-in Conductor vs Distribution Transformer Capacity

Power cable | Distribution Sectional area of wire (mm°) (Cu)
”ig;f;éitmyer 10m | 20m | 30m | 40m | 50m | 60m | 70m | 80m | 90m | 100m
KVA max. max. max. max. max. max. max. max. max. max.
Si”gz'g'(')ot‘/ase’ 30 14 | 22 | 38 | 60 | 60 | 100 | 100 | 100 | 100 | 100
3-phase, 400 V 50 55 | 55 | 55 | 55 8 8 8 14 14 14
3-phase, 200 V 50 8 14 14 22 38 38 38 60 60 60
Safety Devices
Safety Device Current rating of
_ recommended fuse
Type Capacity or circuit breaker
Single-phase Knife switch or fuse or .
200/220/240 V circuit breaker 100 Amin. 100A
3-phase Knife switch or fuse or .
200/220/240 V circuit breaker 100 A min. 100A
3-phase -
380/400/415/440\V Circuit breaker - 50A

If an earth leakage breaker is installed, use an inverter type that does not malfunction at

high frequency current.

Earth

Single-phase, 200/220/240 V: Grounding resistance 100 Q max.

3-phase, 200/220/240 V:

Grounding resistance 100 Q max.

3-phase, 380/400/415/440 V: Grounding resistance 10 Q max.
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INSTALLATION

2.1 Specifications and Installation Environment
ZUD-L41D/DS , ZUD-L40D/DS

Operating environment

Temperature: 5°C to 35°C
Humidity: 20% to 85%
Atmospheric pressure: 700 hPa to 1060 hPa

No condensation
Provide a dedicated air-conditioning unit if the environmental conditions do not meet the

conditions above.

Heat generated by equipment
Control console: 30 kcal/h
Power cabinet: 600 kcal/h (170 kcal/h)
These heat generation values are values from an average operating state. The values
may differ due to the operating state.
Values in parentheses () indicate the heat generated by the X-ray tube unit.
1 kW = 860 kcal/h

Power consumption
Standby: 500 VA
Short-time maximum rating:  Single-phase 200/220/240 V: 60 kVA
3-phase 200/220/240 V: 80 kVA
3-phase 380/400/415/440 V: 80 kVA

Transport and storage environment
Temperature: -10°C to 60°C
Humidity: 10% to 95%
Atmospheric pressure: 700 hPa to 1060 hPa
The conditions above are for the transportation and storage of the equipment in its

packaging.

Unit configuration
Control cabinet
Cables
Accessories

(Operating console : XSC-Z40RA/RB/RC Remote Operating Console)
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2. Technical Data
ZUD-L41D/DS , ZUD-L40D/DS

External dimensions and weight
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Mass 270 kg
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INSTALLATION

2.1 Specifications and Installation Environment
ZUD-V40D/DS

2.1.3 ZUD-V40D/DS
Equipment Classifications
Type of protection against electric shocks: Class 1 equipment
Degree of protection against electric shocks: Type B
Waterproofing: Standard
Safe operation in air/flammable anesthetic gas or oxygen/nitrous oxide or flammable
anesthetic gas atmosphere: Unsuitable

Operation mode: Continuous operation with intermittent load

Rated output (product of max. tube current that can flow in 0.1 sec and tube voltage at 100
kV tube voltage)
65kW(100kV, 650mA)

Short-time rating

150kV 400mA, 125kV 500mA, 100kV 650mA, 80kV 800mA
Long-time rating

125kV 4mA

Nominal max. tube voltage and maximum current at nominal max. tube voltage
Short-time rating 150 kV 400 mA
Long-time rating 125 kV 4 mA

Max. tube current and maximum voltage at max. tube current
Short-time rating 800 mA 80 kV
Long-time rating 4 mA 125 kV

Tube voltage and tube current combination at maximum electrical output
Short-time rating 100 kV 650 mA
Long-time rating 125 kV 4 mA

Nominal shortest radiation time (for AEC radiography)

3ms

Radiography tube voltage
40 kV to 150 kV
1 kV steps
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2. Technical Data

ZUD-V40D/DS
Radiography tube current

10 mA to 800 mA
Any 12 of the following positions that are permitted by the X-ray tube unit can be used:
10, 11, 12, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 71, 80, 90, 100, 110, 125,
140, 160, 180, 200, 220, 250, 280, 320, 360, 400, 450, 500, 560, 630, 710, 800 mA
Radiography tube current time product
0.5 mAs to 800 mAs
Set from the following 65 positions:
0.5, 0.56, 0.63, 0.71, 0.80, 0.90, 1.0, 1.1, 1.25, 1.4, 1.6, 1.8, 2.0, 2.2, 2.5, 2.8, 3.2, 3.6,
4.0,45,5.0,5.6,6.3,7.1, 8.0,9.0, 10, 11, 12.5, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45,
50, 56, 63, 71, 80, 90, 100, 125, 140, 160, 180, 200, 220, 250, 280, 320, 360, 400, 450,
500, 560, 630, 710, 800 mAs
Radiography time
0.001secto10s
Set from the following 81 positions. Do not set to a value less than 0.5 mAs or over 800
MAS.
1.0,1.1,1.25,14,1.6,1.8,2.0,2.2,25,2.8,3.2,3.6,4.0,4.5,5.0, 5.6, 6.3, 7.1, 8.0, 9.0,
10, 11, 12.5, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 71, 80, 90ms
0.10, 0.12, 0.14, 0.16, 0.18, 0.20, 0.22, 0.25, 0.28, 0.32, 0.36, 0.40, 0.45, 0.50, 0.56, 0.63,
0.80,0.90, 1.0, 1.1, 1.25,1.4, 1.6, 1.8, 2.0, 2.2, 2.5, 2.8, 3.2, 3.6, 4.0, 4.5, 5.0, 5.6, 6.3,
7.1,8.0,9.0,10s

Fluoroscopy tube voltage
50 kV to 125 kV
1 kV steps
Fluoroscopy tube current
0.3 mAto 4 mA
Fluoroscopy time

Continuous fluoroscopy time 10 minutes

Applicable Procedures
General radiography, fluoroscopic examinations, direct spot filming, DR radiography,
vertical Bucky radiography, horizontal Bucky radiography
Radiography Programs
User can create up to 12 radiography conditions per technique
Number of Connectable X-ray Tube Units
2
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INSTALLATION

2.1 Specifications and Installation Environment
ZUD-V40D/DS

Starter

High-speed rotation/normal rotation

Number of connectable AEC detectors
I.I. photocell type: 1
Direct phototimer photo sensor: 3 (SPT-XD only)

Options
2-tube option
Auto transformer (3-phase 200/220 V required)
High-speed starter (starter SA-42ZUD)
Normal rotation starter (starter 4 CE/UL)

Direct phototimer option

Power Supply
Type and frequency AC, 50 Hz or 60 Hz
Phases and nominal voltage 3- phase, 200/220/240 V
3-phase 380/400/415/440 V

Permitted voltage range and power supply impedance under negative load
3-phase 200/220/240 V 200V+10% 0.054 O
220V+10% 0.054 O
240V+10% 0.054 O

3-phase 380/400/415/440 V 380V+£10% 0.10 Q
400V+10% 0.11Q
415V+10% 0.12 Q
440V+10% 0.13Q

Recommended distribution transformer capacity
3-phase 200/220/240 V: 75 kVA

3-phase 380/400/415/440 V- 75 kVA

Length and Sectional Area of Lead-in Conductor vs Distribution Transformer Capacity

Distribution Sectional area of wire (mm?) (Cu)
Power cable transformer
capacity 10m | 20m | 30m | 40m | 50m | 60m | 70m | 80m | 90m | 100m
KVA max. | max. | max. | max. | max. | max. | max. | max. | max. | max.
3-phase, 200 V 75 14 22 38 38 60 60 60 100 | 100 | 100
3-phase, 400 V 75 55 8 14 22 22 22 38 38 38 38
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2. Technical Data

ZUD-V40D/DS
Safety Devices

Safety Device Current rating of
- recommended fuse
Type Capacity or circuit breaker
3-phase Knife switch or fuse or .
200/220/240 V circuit breaker 100 A min. 100 A
3-phase -
380/400/415/440 V Circuit breaker - 100 A

If an earth leakage breaker is installed, use an inverter type that does not malfunction at

high frequencies.

Earth
3-phase, 200/220/240 V. Grounding resistance 100 Q max.
3-phase, 380/400/415/440 V:  Grounding resistance 10 Q max.

Operating environment
Temperature: 5°Cto35°C
Humidity: 20% to 85%
Atmospheric pressure: 700 hPa to 1060 hPa
No condensation
Provide a dedicated air-conditioning unit if the environmental conditions do not meet the

conditions above.

Heat generated by equipment
Control console: 30 kcal/h
Power cabinet: 680 kcal/h (220 kcal/h)
These heat generation values are values from an average operating state. The values
may differ due to the operating state.
Values in parentheses () indicate the heat generated by the X-ray tube unit.
1 kW = 860 kcal/h

Power consumption
Standby: 500 VA

Short-time maximum rating: 120 kVA

Transport and storage environment
Temperature: -10°Cto 60 °C
Humidity: 10% to 95%
Atmospheric pressure: 700 hPa to 1060 hPa

The conditions above are for the transportation and storage of the equipment in its
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2.1 Specifications and Installation Environment
ZUD-V40D/DS

packaging.

Unit configuration
Control cabinet
Cables
Accessories

(Operating console: XSC-Z40RA/RB/RC Remote Operating Console)

External dimensions and weight

100

400
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Mass 270 kg Mass 7 kg
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2. Technical Data

ZUD-B40D/DS

2.1.4 ZUD-B40D/DS
Equipment Classifications
Type of protection against electric shocks: Class 1 equipment
Degree of protection against electric shocks: Type B
Waterproofing: Standard
Safe operation in air/flammable anesthetic gas or oxygen/nitrous oxide or flammable
anesthetic gas atmosphere: Unsuitable

Operation mode: Continuous operation with intermittent load

Rated output (product of max. tube current that can flow in 0.1 sec and tube voltage at 100
kV tube voltage)
80 kW (100 kV, 800 mA)

Short-time rating

150kV 500mA, 125kV 630mA, 100kV 800mA, 80kV 1000mA
Long-time rating

125kV 4mA

Nominal max. tube voltage and maximum current at nominal max. tube voltage
Short-time rating 150 kV 500 mA
Long-time rating 125 kV 4 mA

Max. tube current and maximum voltage at max. tube current
Short-time rating 1000 mA 80 kV
Long-time rating 4 mA 125 kV

Tube voltage and tube current combination at maximum electrical output
Short-time rating 100 kV 800 mA, 80 kV 1000 mA
Long-time rating 125 kV 4 mA

Nominal shortest radiation time (for AEC radiography)

3ms

Radiography tube voltage
40 kV to 150 kV
1 kV steps

Radiography tube current
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2.1 Specifications and Installation Environment
ZUD-B40D/DS

10 mA to 1000 mA

Any 12 of the following positions that are permitted by the X-ray tube unit can be used:
10, 11, 12, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 71, 80, 90, 100, 110, 125,
140, 160, 180, 200, 220, 250, 280, 320, 360, 400, 450, 500, 560, 630, 710, 800, 900, 1000
mA

Radiography tube current time product
0.5 mAs to 800 mAs
Set from the following 65 positions:
0.5, 0.56, 0.63, 0.71, 0.80, 0.90,1.0,1.1,1.25,1.4,1.6, 1.8, 2.0, 2.2, 2.5, 2.8, 3.2, 3.6, 4.0,
45,5.0,5.6,6.3,7.1, 8.0, 9.0, 10, 11, 12.5, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50,
56, 63, 71, 80, 90, 100, 125, 140, 160, 180, 200, 220, 250, 280, 320, 360, 400, 450, 500,
560, 630, 710, 800 mAs

Radiography time
0.001secto10s
Set from the following 81 positions. Do not set to a value less than 0.5 mAs or over 800
MAS.
10,1.1,1.25,14,16,1.8,2.0,22,25,28,3.2,3.6,4.0,45,5.0,5.6,6.3, 7.1, 8.0, 9.0,
10, 11, 12.5, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 71, 80, 90ms
0.10, 0.12, 0.14, 0.16, 0.18, 0.20, 0.22, 0.25, 0.28, 0.32, 0.36, 0.40, 0.45, 0.50, 0.56, 0.63,
0.80,0.90,1.0,1.1,1.25,1.4,1.6,1.8,2.0,2.2,2.5, 2.8,3.2,3.6,4.0,4.5,5.0,5.6,6.3, 7.1,
8.0,9.0,10s

Fluoroscopy tube voltage
50 kV to 125 kV
1 kV steps
Fluoroscopy tube current
0.3 mAto 4 mA
Fluoroscopy time
Continuous fluoroscopy time 10 minutes
Applicable Procedures
General radiography, fluoroscopic examinations, direct spot filming, DR radiography,
vertical Bucky radiography, horizontal Bucky radiography
Radiography Programs

User can create up to 12 radiography conditions per technique
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Number of Connectable X-ray Tube Units
2
Starter
High-speed rotation/normal rotation
Number of connectable AEC detectors
I.I. photocell type: 1
Direct phototimer photo sensor: 3 (SPT-XD only)

Options
2-tube option
Auto transformer (3-phase 200/220/240 V required)
High-speed starter (starter SA-42ZUD)
Normal rotation starter (starter 4 CE/UL)

Direct phototimer option

Power Supply
Type and frequency AC, 50 Hz or 60 Hz
Phases and nominal voltage 3- phase, 200/220/240 V
3-phase 380/400/415/440 V

Permitted voltage range and power supply impedance under negative load
3-phase 200/220/240 V 200V+10% 0.054 Q
220V+10% 0.054 Q
240V+10% 0.054 Q

3-phase 380/400/415/440 V 380V+10% 0.10 Q
400V+10% 0.11Q
415V+10% 0.12 Q
440V+10% 0.13Q
Recommended distribution transformer capacity
3-phase 200/220/240 V: 75 kVA
3-phase 380/400/415/440 V- 75 kVA
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2.1 Specifications and Installation Environment
ZUD-B40D/DS

Length and Sectional Area of Lead-in Conductor vs Distribution Transformer Capacity

Distribution Sectional area of wire (mm?) (Cu)
Power cable transformer
capacity 10m | 20m | 30m | 40m | 50m | 60m | 70m | 80m | 90m | 100m
kVA max. max. max. max. max. max. max. max. max. max.
3-phase, 400 V 75 55 8 14 22 22 22 38 38 38 38
3-phase, 200 V 75 14 22 38 38 60 60 60 100 100 100
Safety Devices
: recommended fuse
Type Capacity or circuit breaker
3-phase Knife switch or fuse or .
200/220/240 V circuit breaker 100 A min. 100A
3-phase N
380/400/415/440 \/ Circuit breaker - 100 A

If an earth leakage breaker is installed, use an inverter type that does not malfunction at

high frequency current.

Earth
3-phase, 200/220/240 V: Grounding resistance 100 Q max.
3-phase, 380/400/415/440 V:  Grounding resistance 10 QO max.

Operating environment
Temperature: 5°Cto35°C
Humidity: 20% to 85%
Atmospheric pressure: 700 hPa to 1060 hPa
No condensation
Provide a dedicated air-conditioning unit if the environmental conditions do not meet the

conditions above.

Heat generated by equipment
Control console: 30 kcal/h
Power cabinet: 680 kcal/h (200 kcal/h)
These heat generation values are values from an average operating state. The values may
differ due to the operating state.
Values in parentheses () indicate the heat generated by the X-ray tube unit.
1 kW = 860 kcal/h
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ZUD-B40D/DS

Power consumption
Standby: 500 VA

Short-time maximum rating: 130 kVA

Transport and storage environment
Temperature: -10°Cto 60 °C
Humidity: 10% to 95%
Atmospheric pressure: 700 hPa to 1060 hPa
The conditions above are for the transportation and storage of the equipment in its

packaging.

Unit configuration
Control cabinet
Cables
Accessories

(Operating console: XSC-Z40RA/RB/RC Remote Operating Console)
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2.1 Specifications and Installation Environment
ZUD-B40D/DS

External dimensions and weight

100

400

0O
mmn

1803

y

OO0
O OO

GIE

T = =

Mass 270 kg Mass 7 kg
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ZUD-P40D/DS

2.2 Internal Structure
2.2.1 ZUD-P40D/DS Cabinet

SF6020ZD — | §
(OPTION)

EXT I/F-2005 — |
(OPTION)

UD CONT-2005 ~_ |

TERMINAL-2005 \

STARTER 4 CE/UL

TUBE SELECTOR-96
(OPTION)

INV.UNIT-2005 — | [

T1-XV2

Hinge Assy

— )R

Front Rear
BOARD
SF6020ZD
MAIN
(OPTION) |
| ! F |
‘ 1 I BOARD
BOARD pTC
BOARD SF6020ZD
EXT I/F-2005 REG + *

(OPTION) (OPTION)

2l BOARD
e OPT
i BOARD

UD CONT-2005 (OPTION)

BOARD
SFC —
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2.2 Internal Structure
ZUD-L41D/DS, ZUD-L40D/DS, ZUD-V40D/DS, ZUD-B40D/DS

2.2.2 ZUD-L41D/DS, ZUD-L40D/DS, ZUD-V40D/DS, ZUD-B40D/DS Cabinet

EXT I/F-2005 — |
(OPTION)

UD CONT-2005 — |

SF6020ZD — 1
(OPTION)

TERMINAL-2005 dl |
!
_.:f' ) g b &)
- Bk =
TUBE SELECTOR-QG/: ==y ) Sk
(OPTION) b8 . e 1
STARTER 4 CEMUL —___|} || | & L m |
(OPTION) i = i
r | : | — i
SA-42ZUD—__|| | : i
(OPTION) o — q;
I = ]
T1-XV G TTERARsRassRs
"“\_m PN ) 3 i
' .
| -
|
e |

Hinge Assy
Front
] —
BOARD 4
EXT I/F-2005 BOARD
BOARD
(OPTION) SF6020ZD
UD CONT-2005 MAIN
(OPTION)

BOARD ]

SF6020ZD —& .

1] REG y

(OPTION) .. J >
Rear S
| I L
BOARD
SFC
BOARD
DTC
BOARD
OPT
(OPTION)
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XSC-Z40RA/RB/RC

2.2.3 XSC-Z40RA/RB/RC Remote Operating Console

Front view

Rear view Cables

.

Speaker / JI(HAND SW) JPNL(UD CONT-2005)
Microphone JFT(FOOT SW)

Package Remote console type name correlation table

Remote console type name Package name
XSC-Z40RA SF Package
XSC-Z40RB HB Package
XSC-Z40RC FD Package

Confirm that DIP Switch SW3 of remote console all turns off.
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XSC-Z40RA/RB/RC

Wiring fixed method of remote console of desk type
In case of remote console of desk type, fix wire following figure.

Wiring clamp for fixing is supplied with remote console.

Wiring route

Cable hole

A. Arrow diagram

1) Attach wiring clamp to cable hole rear. (D)
2) With layout if combination device such as control cabinet and the like, attach

remaining wiring clamp to frame of desk, and wire.
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XSC-Z40RA/RB/RC

In case of SF package, doctor microphone is equipped with monitor, so microphone on the
remote console is not necessary. Blindfold hole for microphone with cover following
method.

Console comprises the following parts.

e  Microphone cover ~  cccc-e 1pcs
e Screwplate = ceece 1pcs
e Spacer(M4X25) ceecee 2pcs
e SEMS screw(M4X12)  ------ 2pcs
e Nut(M4) e 2pcs

1) In case of desk type console

Desk type console

@ Mount spacer(MX25) to microphone cover.

Microphone cover

@ Microphone cover which made up procedure @ let in hole for microphone of

console, fix screw plate by SEMS screw(M4X12) from reverse.

/ Microphone cover

L \Consol
/; - u\

Screw plate Spacer

SEMS screw
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XSC-Z40RA/RB/RC

2) In case of desk top type console

Desk top type console

@ It use to microphone cover without change.

Microphone cover

@ Put cover of @O in hole for microphone of console, fix screw plate by nut(M4)

/ Microphone cover
I ,

] I

from reverse.

Screw plate
P Nut (M4) Console
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XSC-Z40RA/RB/RC

Key to the Remote Console

M @ E @) E B

/36) (37) (38)

3234 50§

7
4

i) 49

(42) (28)

(33)

(1) Unit [Power] buttons
Turn the power ON and OFF.

(2) [Selected X-ray tube] indicators
The indicator corresponding to the X-ray tube ready for irradiation lights. As an X-ray
tube is assigned to each radiography technique, the tube switches automatically when
the radiography technique is changed.

(3) [Memory shot] indicator
When the APR registered for memory shot radiography is selected, the memory shot
radiography function turns ON and this [Memory shot selected] indicator lights. When
an APR not registered for memory shot radiography is selected, the memory shot
radiography function turns OFF and this indicator goes out.

(4) [Radiography Ready Up] indicator
Preparation for X-ray exposure starts when the hand switch is pushed to the first
position or the [Spot filming] button is pressed. This indicator lights when X-ray
exposure can be conducted immediately. When this indicator is lit, push the hand
switch to the second position to start exposure. After the [Spot filming] button was
pressed, exposure starts immediately after the system enters the exposure standby
status.

(5) [X-ray] indicator

This indicator lights during X-ray exposure.
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2.2 Internal Structure

XSC-Z40RA/RB/RC

(6) [Unit standby] indicator
This indicator lights when the unit is in a status permitting X-ray exposure operations.
When this indicator is not lit, radiography or fluoroscopy cannot be started by pressing
the [Exposure] button or foot switch.

(7) [Unit warning] indicator
This indicator lights if X-ray exposure is disabled due to the door interlock, overheating,
or if the radiography X-ray conditions exceed the unit ratings. The error code about
the warning is displayed in the [Radiography time] display area.

(8) [Unit fault] indicator
This indicator lights when a problem, such as an tube overvoltage, occurs that suggests
a fault in the unit. The error code about the warning for the fault is displayed in the
[Radiography time] display area.

(9) [Radiography tube voltage] adjustment keys and display
The display shows the current radiography tube voltage. Pressing the [+] or [-] key
increases or decreases the tube voltage in steps of 1KV. Holding down the key for a
long time increases the rate at which the setting changes. The setting cannot be
changed during radiography or in the exposure standby status.
If [Measured value display] is set ON in the initial settings, the actual measured tube
voltage is displayed after radiography. The decimal point at the first digit position lights
to indicate a measured value display. The measured value display switches to the set
value display in the following situations:

* When the next radiography starts
* When the radiography conditions are changed (tube voltage, tube current,
radiography time, 2-control/3-control mode, focus, technique, or APR selection)

(10)[Radiography tube current (mAs)] adjustment keys and display
The display shows the current radiography tube current or radiography mAs.
Radiography mAs is displayed in the 2-control mode. The radiography tube current is
displayed in the 3-control mode.
Pressing the [+] or [-] key increases or decreases the setting. Holding down the key for
a long time increases the rate at which the setting changes. The setting cannot be
changed during radiography or in the exposure standby status.
If [Measured value display] is set ON in the initial settings, the actual measured tube
current or mAs after radiography is displayed. The decimal point at the first digit
position lights to indicate a measured value display. The measured value display
switches to the set value display in the following situations:

* When the next radiography starts
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XSC-Z40RA/RB/RC

* When the radiography conditions are changed (tube voltage, tube current,
radiography time, 2-control/3-control mode, focus, technique, or APR selection)
(11)[Radiography time] adjustment keys and display
The display shows the current radiography time. In the 3-control mode, pressing the [+]
or [-] key increases or decreases the setting. Holding down the key for a long time
increases the rate at which the setting changes. The setting cannot be changed in the
2-control mode, during radiography or in the exposure standby status.
If [Measured value display] is set ON in the initial settings, when phototimer
radiography is conducted, the actual measured time is displayed after radiography. The
decimal point at the first digit position lights to indicate a measured value display.
The measured value display switches to the set value display in the following situations:
* When the next rdiograpy starts
* When the radiography conditions are changed (tube voltage, tube current,
radiography time, 2-control/3-control mode, focus, technique, or APR selection)
(12)[mAs ON/OFF] key and indicator
This key selects whether the radiography conditions are set in the 2-control mode (tube
voltage and mAs) or in the 3-control mode (tube voltage, tube current, and radiography
time).
The LED indicator in the key lights when the 3-control mode is selected. The setting
cannot be changed during radiography or in the exposure standby status.
(13)[Focus selector] key and indicator
This key selects the focus used for radiography. If the radiography conditions are
exceeded at the set tube voltage after focus selection, the radiography conditions are
changed to become maximum at the set tube voltage.
The LED indicator in the key lights when the small focus is selected. This setting cannot
be changed if a fixed-focus X-ray tube is used, during radiography or in the exposure
standby status.
(14)[Fluoroscopy tube voltage] adjustment keys and display
When a fluoroscopic technique is selected, the current fluoroscopy tube voltage is
displayed. Pressing the [+] or [-] key increases or decreases the setting in steps of 1KV.
Holding down the key for a long time increases the rate at which the setting changes.
The setting cannot be changed if IBS is ON.
(15)[IBS ON/OFF] key and indicator
This key turns ON/OFF the IBS function that automatically adjusts the fluoroscopy tube
voltage to achieve a stable image brightness. The LED indicator in the key lights when
IBS is ON.
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XSC-Z40RA/RB/RC

(16)[Fluoroscopy enabled ON/OFF] adjustment key and indicator
This switch enables or disables fluoroscopy from the foot switch. The indicator lights
when fluoroscopy is enabled. It does not light when a non-fluoroscopic technique is
selected. This setting is forced OFF when a non-fluoroscopic technique is selected.
(17)[Fluoroscopy tube current] display
When a fluoroscopic technique is selected, the current fluoroscopy tube current is
displayed. The mean tube current is displayed for pulsed fluoroscopy.
(18)[Fluoroscopy integration time] display
When a fluoroscopic technique is selected, the current fluoroscopy integration time is
displayed.
(19)[Fluoroscopy preset timer] time setting key
When a fluoroscopic technique is selected, this key selects the time setting for the
fluoroscopy preset timer. After this key is held down for several seconds, the preset
time flashes in the [fluoroscopy integration time] display.
The initial preset time is 4.5 minutes. The setting decreases in 30-second intervals
each time the key is pressed and cycles as follows:
4.5 min->4.0 min->3.5 min->3.0 min->2.5 min->2.0 min->1.5 min
->1.0 min->0.5 min->-- min (buzzer sounds during fluoroscopy) ->4.5 min
(20)[Fluoroscopy timer buzzer stop] key and [Fluoroscopy integration time reset] key
When the preset fluoroscopy integration time elapses after this key is pressed, the LED
indicator in the key flashes and a warning buzzer sounds if fluoroscopy is being
conducted.
Press the [fluoroscopy timer buzzer stop] key to reset the timer. This operation resets
only the fluoroscopy integration time elapsed since this key was pressed. It does not
reset the fluoroscopy integration time displayed on the console.
To reset the fluoroscopy integration time displayed on the console, hold down this key
for at least one second while fluoroscopy is not being conducted.
(21)[Phototimer ON/OFF] key and indicator
This switch enables or disables phototimer radiography. The indicator lights when
phototimer radiography is enabled.
The alarm CO03 is displayed if radiography is not cut off by the phototimer within the set
radiography time during phototimer radiography.
(22)[Phototimer density] select keys and display
When phototimer radiography is ON, the current phototimer density is displayed.
Pressing the left or right arrow key increases or decreases the setting.

(23)[Phototimer sensitivity] select key and indicator
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When phototimer radiography is ON, the current fluoroscopy sensitivity is indicated.
Each time the [SPEED] key is pressed. the setting changes, in the sequence L -> M ->
H->L
(24)[Smalll field] select key and indicator
This key selects the I.I. field size. The LED indicator in the key lights when the small
field size is selected.
(25)[Flip horizontal] key and indicator
Flips the displayed image horizontally. The LED indicator in the key lights when the
image is flipped horizontally.
(26)[Flip vertical] key and indicator
Flips the displayed image vertically. The LED indicator in the key lights when image is
flipped vertically.
(27)[Technique] select keys and indicators
These keys select the radiography technique. When the radiography technique is
changed, the default APR set for that technique is selected.
(28)[Digital spot/serial radiography] select key
This key selects digital spot radiography or serial imaging when a digital radiography
technique is selected. The LED indicator in the key lights during serial radiography.
(29)[APR (Anatomical Program)] select keys and indicators
These keys allow the following radiography conditions to be registered and called up for
radiography techniques:
+ Radiography tube voltage
+ Radiography tube current
- Radiography mAs
+ Radiography time
« 2-control/3-control
- Focus size
- IBS ON/OFF
* Phototimer ON/OFF
+ Phototimer density
+ Phototimer sensitivity
- Selected direct phototimer photo sensor
- I.1. field
+ Image flipped horizontally/vertically
+ Memory shot ON/OFF and memory shot number

The LED indicator lights in the key corresponding to the selected APR.
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(30)[APR setting] key
This key is used to register the currently set conditions to an APR. To register the
conditions, press the corresponding APR key while holding down this [Register] key.

(31)[Remote/local console] select key
This key is used to assign or remove user operation rights to the operation console.
The operating rights can only be transferred when no controls are being operated,
including the foot switch and radiography buttons.

(32)[Cassette feed] key (A/B)
This key moves the spot-film carriage from the cassette unloading position to the
radiography standby position. The LED indicator lights when the carriage is at the
radiography standby position.

(33)Compression cone operating lever (A. B and C optional)
Push the lever forward to move the compression cone from the standby position to the
tabletop. Pull the lever forward to move the compression cone from the tabletop to the
standby position.

(34)[Squeeze Compression] key (A. B and C optional)
Use this key to execute Squeeze Compression.

* |f this key has been pressed (LED lit), when the tabletop or optical system is moved
without operating the compression cone, the compression cone retracts after a
0.5-second delay.

* |f this key has been pressed (LED lit), when the tabletop or optical system is moved
with the compression cylinder inclined forward, the compression cone does not
retract.

(35)Collimator leaf control handle
Adjusts the degree of vertical and horizontal collimator leaf opening.

(36)[Collimator Full-auto mode select] key (A, B)
This key is enabled when a cassette spot-filming technique is selected. The leaf opens
to the size set in the selected radiography program, regardless of the X-ray irradiation
field size for fluoroscopy.

(37)[Collimator Manual mode select] key (A, B)
This key is enabled when a cassette spot-filming technique is selected. Radiography is
conducted with the vertical and horizontal field set for fluoroscopy.

(38)[Collimator Semi-auto mode select] key (A, B)
This key is enabled when a cassette spot-filming technique is selected. The vertical leaf
opening is adjusted automatically according to the radiography program but the

horizontal opening remains as the field set for fluoroscopy.
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(39)[Table up/down] key
This key is enabled only when the table is horizontal. Use this key to raise the entire
table. The table moves in the direction indicated by the arrow while the key is pressed.
The LED indicator lights when the table height is 850 mm or higher. At this table height,
the optical system can move through its full stroke.
(40)[Tabletop tilt] lever
Move the lever to the right to tilt the table toward the vertical. Move the lever to the left
to tilt the table to the horizontal. The table tilts at a constant speed.
(41)[Tabletop reverse-tilt] key
Use this key to tilt the tabletop in the reverse direction. To permit the tabletop to tilt in
the reverse direction, press this key to light the LED indicator while the tabletop is in the
horizontal position.
(42)[Obligue projection] keys (optional for all systems)
Use these keys to tilt the X-ray tube. The X-ray tube moves in the direction indicated by
the arrow while the key is pressed.
The X-ray tube moves toward the center position while the middle key is pressed. The
LED indicator lights when the X-ray tube reaches the center position.
(43)[Rolling step control] key (optional for all systems)
Use this key to turn the rolling step. The rolling step moves in the direction indicated by
the arrow while the key is pressed.
(44)Switch for [Moving Tabletop Laterally, Moving Imaging Longitudinally, radiography start]
* Use this key to move the tabletop laterally. Push the lever to the left to move the
tabletop to the left. Push the lever to the right to move the tabletop to the right. (Left
= the front-cover side of the R/F table)
* Use this key to move the optical system longitudinally. Push the lever forward to
move the optical system toward the head. No speed-adjustment dial is provided.
* Use this key to start radiography X-ray irradiation. It is used for cassette
spot-filming and DR radiography techniques.
(45)Hand switch
* Use the hand switch for radiography X-ray irradiation.
(46)[Stop] button
Use this button to stop the R/F table in emergencies. The button lights red while an
emergency stop is applied. Turn the button clockwise to release it.
(47)Operation room speaker volume
Use this dial to adjust the speaker volume inside the operation room.

(48)Examination room speaker volume
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Use this dial to adjust the speaker volume inside the examination room.
(49)[Direct phototimer photo sensor] select switch
When phototimer radiography is ON, the currently selected direct phototimer photo
sensor is indicated. Each time the key is pressed, the currently selected pattern
combination changes.
(50)Cassette size and mechanical error display
Displays the size of the cassette loaded in the spot-film carriage or cassette tray.
The display remains blank if no cassette is loaded.
If an error occurs in the R/F table, the error code is shown on this display.
(51)[Multi-division radiography] select keys
Press the key corresponding to the multi-division radiography mode to be used for
cassette spot-filming or digital spot radiography techniques. The three vertical
multi-division cannot be selected for digital spot radiography.
(52)Number of frames display for multi-division radiography
This display shows the number of remaining frames during multi-division radiography.
During digital-spot multi-division radiography, it displays the number of possible frames.
(53)[Seriography ON/OFF] key and indicator
This key turns seriography ON and OFF. It is enabled only during multi-division

radiography.
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Blindfold sticker for remote console
Remote console is equipped with following blindfold sticker.

By the state of use, stick blindfold sticker.

For example, (a) part of remote console sticks sticker(a) for blindfold, stick same symbol

sticker.
(a)
(c)
(d) ()
()

(e)

(g) (g) (g)

Blindfold sticker
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E (o o=t |/

In case of following situation, stick sticker each symbol.

(a) Stick that when not use direct Phototimer.

(b) To be determined

(c) Stick that when there is no [Table up/down] function.

(d) Stick that when [Rotating foot-stand] is not formed.

(e) Stick that when [Multi-frame imaging] is not formed in SF package.
(f) Stick that when oblique projection is not formed.

(g) Stick that when local console is not formed.

(h) To be determined

(i) To be determined

() To be determined
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Chapter 3 o

Installation and Connection

Chapter Contents

I 3.1 Fixing the Cabinet

I 3.2 Setting of generator device of each type

I 3.3 Setting of switch of each PCB - setting jumper pin

I 3.4 Connecting the Power Cable and Cables between Units

3.5 Changing Connections According to the Power Supply
Voltage

I 3.6  Starter Connections
I 3.7 X-ray High-voltage Cable Connection
I 3.8 Connections to External Equipment

I 3.9 Fixing the Cables
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3. Installation and Connection
3.1 Fixing the Cabinet
3.1.1 ZUD-P40D/DS
(1) Attaching the Top Cover

Attach the top cover supplied to the control cabinet using the two eyebolts.

Top cover
II
S 4 . | |
. I
] wd |
|
'I | [
. Eyebolts
|
Sy [~=r=
Ty~
Control cabinet
Fig.3.1.1

(2) Fixing the Cabinet
To prevent the cabinet from tipping over, fix it to a wall using the two retainer brackets

(P/N 501-79200) supplied.
Eyebolts (2)

Retainer brackets (2) , L 310, 2-m10
etainer brackets '
(Screw to wall) E(? ”/ D{j E‘%
e * : = A
@ B
Cabinet -\\\ Wall
; 1760
— _.|r
7 o -
Fig. 3.1.2
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3.1 Fixing the Cabinet

3.1.2 ZUD-L41D/DS, ZUD-L40D/DS, ZUD-V40D/DS, ZUD-B40D/DS
(1) Attaching the Top Cover

Attach the top cover supplied to the cabinet using the two eyebolts.

Top cover

Control cabinet Eyebolts

Fig. 3.1.3

(2) Fixing the Cabinet
To prevent the cabinet from tipping over, fix it to a wall using the two retainer brackets
(P/N 501-79200) supplied.

Eyebolts (2)

Retainer brackets (2) (I@Z*P 5 IL:EQ':' j 2-M10
(Screw to wall) E : [%(
X 0 -— [§ —
// L I
Cabinet
Wall
e
1760
e Lt
[ O O
H o /
Fig.3.1.4
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3.2 Setting of generator device of each type
Setting of device model type is recognized automatically, by the presence of IC for security,
short connecter, and type of high voltage transformer which is connected.
Device model type which is recognized can be confirmed with ZUD-HV Maintenance Tool.

“System” — "System information” — “Model type”. (Refer to 4.19)

. Security key IC
Type of high voltage
short connecter “dongle80” to KEY

“ZD-L40" to JINV2 SOCKET M37 of UD

transformer which is

connected
CONT-2005 PCB
ZUD-P40 D125PH-C3 O -
ZUD-L40/L41 D150KH-40/41 O -
ZUD-V40 - X
D150KH-40

ZUD-B40 -

O : Condition which is necessary to realization (Mount is necessary.)
X : Condition which is necessary to realization (Mount is disapprove.)

— : Condition which is not necessary to realization
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3.2 Setting of generator device of each type

3.3 Setting of switch of each PCB = setting jumper pin
3.3.1 Setting of switch of UD CONT-2005 PCB and jumper pin

(1) DIP switch
SW1:CPU, FPGA operation mode setting

Normal time Boot mode update time
SWi-1 FPGA operation mode Always ON
SW1-2 setting Always OFF
SW1-3 Not use Always OFF
SW1-4 Always OFF
SW1-5 Always OFF
CPU operation mode

SW1-6 . Normal time OFF Update time ON

setting
SW1-7 Always ON
SW1-8 Normal time OFF Update time ON

SW3: S/W operation mode setting

SW3-1
SW3-2

Not use Always OFF
SW3-3
SW3-4

o When execute fluoroscopy
Imitation R/F table ) ) _
SW3-5 . Normal time OFF radiography without R/F
operation mode ON/OFF _
table is ON
Demonstration mode When execute

SW3-6 Normal time OFF

ON/OFF demonstration mode is ON
SW3-7 Not use Always ON

F/W force updating mode ) When execute force

SW3-8 Normal time OFF o

ON/OFF updating is ON
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3. Installation and Connection

(2) Jumper pin

1-2 side 1-3 side
With or without of RTC back )
JP1 Not back up Back up(normal time)
up
Without
With or without of o ) o
JP2 o ) termination With termination
termination resistor of CAN )
(normal time)
13 Switching of current loop Use UD CONT Use the power of CN9
power of CN9 built-in +15V connection device
. VP COMP : OFF
JP4 | VP COMP function ON/OFF ) VP COMP : ON
(normal time)
3.3.2 Setting of TERMINAL-2005 PCB switch
(1) DIP switch
SW1,2 : Changing of output signal to external device
SW1is ON SW2is ON
. Output to terminal
SWxx-1 *1B2-OUT is ON/OFF Output to CN9(*1B2I)
X1(1B2)
_ Output to terminal
SWxx-2 *2B2-OUT is ON/OFF Output to CN9(*2B2I)
X1(2B2)
) Output to terminal
SWxx-3 | *KC2-OUT is ON/OFF Output to CN9(*KC2l)
X1(KC2)
) Output to terminal
SWxx-4 *KC-OUT is ON/OFF Output to CN9(*P2I)
X1(KC)
. Output to terminal
SWxx-5 | *XR1M-OUT is ON/OFF | Output to CN9(*1MI)
X1(XR1M)
. Output to terminal
SWxx-6 | *XR2M-OUT is ON/OFF | Output to CN9(*2MI)
X1(XR2M)
SWxx-7
Not use Always OFF Always OFF
SWxx-8

Hxx of SWxx show 1 or 2.
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3.2 Setting of generator device of each type

3.3.3 Setting EXT I/F-2005 PCB switch
(1) DIP switch
SW1 : FPGA operation mode setting

SwWi-1 FGPA operation mode setting Always ON
SW1-2 FPGA operation mode setting Always OFF
SW1-3
Swi-4
SW1-5
SW1-6
SW1-7
SW1-8

Not use Always OFF

3.3.4 Set to switch of DTC/SFC/OPT PCB and set to jumper pin

Refer to maintenance chapter 5.1 of ZS-5D/5DS Installation Manual.

3.3.5 Set to switch of Remote console XSC-Z40RA/RB/RC

Normal time Boot mode update time
CPU operation mode
SW3-1 . OFF ON
setting
SW3-2 Not use Always OFF
SW3-3 Not use Always OFF
Remote - Local console
SW3-4 ) _ Always OFF
operation setting

3.3.6 Set to switch of Local console

Normal time Boot mode update time
CPU operation mode
SW8-1 . OFF ON
setting
SW8-2 Not use Always OFF
SW8-3 Not use Always OFF
Remote - Local console
Sws8-4 ) ) Always ON
operation setting
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3. Installation and Connection

3.4 Connecting the Power Cable and Cables between Units

I'Y DANGER

-

Before connecting cables, turn off the power supply and open the knife switch or

circuit breaker on the power supply unit.

To ensure safety, first connect the grounding cable from the distribution board to
the cabinet.

Use spring washers to ensure the terminal does not come loose.

I\ cAUTION |

When the hinged unit at the top of the cabinet is open, take care not to bang you

head on it when standing up.

PN WARNING

When attach remote console, be sure to short between 2 and 3 to between 1 and 2 of
DTC PCB-JP1 connecter.

When between 2 and 3 is shorted, stop switch of remote console can’t operate.
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3.4 Connecting the Power Cable and Cables between Units

3.4.1 ZUD-P40D/DS

Hand switch Remote operating console Control cabinet
JPNL JPNL
[] (©) []
(4) Ll [J9 ] L
2) UD CONT-2005
L] _ .
Ground terminal Power terminal
(5) Foot switch
@

Power

Fig. 3.4.1

(1) Power cable, 25 dia. 14 mm?, 3-core (502-20669-10), 10 m

Power supply Cables Control cabinet
Single- ] L1 L1 LU
gle Power terminal block
phase \% L2 L2 Lv
Ground
E E Ground terminal block
terminal @ @

(2) Control console grounding cable, 3.5 mm?, green/yellow (502-25685-10), 12 m
Remote operating console Cables

Control cabinet

Ground terminal @

E E @ Ground terminal block

(3) Control console signal cable, AWG#28, 40-core shielded (502-24996-10), 13.7 m
Remote operating console Cables

| JPNL JPNL | JPNL

Control cabinet
JPNL | UD CONT-2005 PCB

(4) Hand switch C2U-23 ASSY (511-64129), 800 mm
Remote operating console Cables

J9 e

Curled cord, extended length 4500 mm (9.81 N tensile force applied)

Hand switch Assy
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3. Installation and Connection

(5) Foot switch ASSY (501-78515-01), 2m

Remote operating console Cables Foot switch Assy
| JFT —
o
o o)
i} |BEIB‘|

EXT I/F
=2005

| A =TT g
| o
ra
o
=
IR Y
8
i
Tt Tl

I3

|

Ity
r“‘{ﬂ_ rNUTlaU!||
A E—1 |

Control console
Ti=XV2

Power supply

Fig. 3.4.2 Wiring Route
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3.4 Connecting the Power Cable and Cables between Units

3.4.2 ZUD-L41D/DS, ZUD-L40D/DS, ZUD-V40D/DS, ZUD-B40D/DS

Hand switch Remote operating console Control cabinet
JPNL JPNL
[] B @ []
(5) L] [J9 | il L
JET 3) UD CONT-2005
L Ground|terminal Ground terminal
L1 L1
(6) Foot switch
@ @
Power
Fig. 3.4.3

(1) Grounding cable, 8 mm dia., 22 mm?, green/yellow (501-78406-10), 10 m

Power supply Cables Control cabinet
Ground Ground terminal
terminal @ E E @

block

(2) Power cable, 27 mm dia. 22 mm?, 3-core shielded (501-74885-10), 10 m

Power supply Cables Control cabinet
3-phase U LU LU LU
power \% LV Lv Lv Power terminal block
supply W LW LW LW
E (shield) @ Ground terminal block

The power cable shield wire must be firmly connected to the ground terminal block in
the cabinet.

(3) Control console grounding cable, 3.5 mm?, green/yellow (502-25685-10), 12 m
Remote operating console Cables

Control cabinet

Ground terminal

S

S

Ground terminal block

(4) Control console signal cable, AWG#28, 40-core shielded (502-24996-10), 13.7 m
Remote operating console Cables

JPNL

Control cabinet
UD CONT-2005 PCB

| opNL [ aPNL

JPNL |
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3. Installation and Connection

(5) Hand switch C2U-23 ASSY (511-64129), 800 mm
Remote operating console Cables Hand switch Assy

| 39 —

Curled cord, extended length 4500 mm (9.81 N tensile force applied)

(6) Foot switch ASSY (501-78515-01), 2 m

Remote operating console Cables Foot switch Assy

| JFT [ ——

Power supply
Control console

Grounding

Fig. 3.4.4 Wiring Route
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3.5 Changing Connections According to the Power Supply Voltage

3.5 Changing Connections According to the Power Supply Voltage

I'Y DANGER

-

The connection changes described in this section must be made to suit the supply

voltage where the system is installed.

The connections must be changed according to the supply voltage.

The table below lists the changes required for each model and supply voltage.

Model Supply voltage Detalils
ZUD-P40D/DS Single-phase, 200 V 3.5.1
Three-phase, 400 V 3.5.2
ZUD-L40D/DS Three-phase, 200 V 5.1 (Auto Transformer Installation Guide)
Single-phase, 200 V 3.5.3
ZUD-V40D/DS Three-phase, 400 V 3.5.2
ZUD-B40D/DS Three-phase, 200 V 5.1 (Auto Transformer Installation Guide)
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3. Installation and Connection

3.5.1 ZUD-P40D/DS

(1) Changes to Transformer T1, T2 Connections

Change the input lead connections to transformers T1 and T2 inside the control cabinet

according to the supply voltage, as described in the table below.

T1-XV2 T2-CE
Supply voltage AIN-0 AIN-2 T2-0 T2-2
terminal terminal terminal terminal
. 240V +10% A0 A240 0 240
Single-phase,
200 V 220V #10% A0 A220 0 220
200V  -5%,+10% A0 A200 0 200

"‘ DANGER

The default factory connections are made for 200 V.
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3.5 Changing Connections According to the Power Supply Voltage

3.5.2 ZUD-L41D/DS, ZUD-L40D/DS, ZUD-V40D/DS, ZUD-B40D/DS Three-phase 400 V
System
(1) Changes to Transformer T1, T2 Connections
Change the input lead connections to transformers T1 and T2 inside the control cabinet

according to the supply voltage, as described in the table below.

T1-XV T2-CE
Supply voltage AIN-0 AIN-2 T2-0 T2-2
terminal terminal terminal terminal
440V +10% -A200 A240 -200 240
Three-phase, 415V +10% -A200 A220 -200 220
400 V 400V +10% -A200 A200 -200 200
380V +10% -A200 A180 -200 180

"‘ DANGER

The default factory connections are made for 400 V.
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3. Installation and Connection

3.5.3 ZUD-L41D/DS, ZUD-L40D/DS, Single-phase 200 V System
(1) Changes to Transformer T1, T2 Connections
Change the input lead connections to transformers T1 and T2 inside the control cabinet

according to the supply voltage, as described in the table below.

T1-XV T2-CE
Supply voltage AIN-0 AIN-2 T2-0 T2-2
terminal terminal terminal terminal

. 240V +10% A0 A240 0 240
Single-phase,

200 V 220V +10% A0 A220 0 220

200V  -5%,+10% A0 A200 0 200

Iy DANGER

The default factory connections are made for 400 V.

(2) Changing Connections to the Inverter Unit
The inverter unit connections must be changed when a ZUD-L41D/DS or ZUD-L40D/DS
cabinet is connected to a single-phase 200 V supply. Refer to Fig. 3.5.2 when
connecting the cables. When connecting the cables, use the diode short-circuit plate
supplied. In addition, the single-phase 200 V specification must be registered in the
initial settings. When making these settings, refer to (4) Option Settings in section 4.4

Initial Settings. As a reference, Fig. 3.5.1 shows the default factory wiring (400 V power

supply).
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3.5 Changing Connections According to the Power Supply Voltage

' o +
7] 7] o
3| 2 9 S g9 s =
All S| A2 Al S|A2 A A2
MG-RS -—- MG-D

|

|

|

|
————— ey ——

[}
[}
|
: ] )
: 2, 1 ~ \VA
i - VC+ -1
| RSU ! i
| | E= O +—(-
i T [}
l T P
: 4l 31 jg VCO |
4 3 ! ~ e
/i' _— ° e
! RSV | | @
! : Lot Do !
6 )l 5 J: T T o I;.___ -
] . l
MG-L 6L s ve
| S A NS

RSW D1

(a) Connection Diagram

— ]
HERENERR s *
[© [®) @) o |
i3] |2| T
VC—
L] L VC+
\@_
0= 0.0
\_ﬁ@_ 1 @ @ @ -
MG-RS —J |
@ @ @ <Inverter Unit>
]
@|@®
MGL

<Power Supply Input>
(b) Wiring Diagram
Fig. 3.5.1 Inverter Unit Wiring Connections for 400 V Power Supply (Default Factory

Connections)
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3. Installation and Connection

5 5 o
| O + o
N
3 3 3 2SS 39 g =
All S|A2 All S(a2 A A2
MG-RS -—- MG-D
| | |
| i + '
' Qo o I
: 2 11 d \/ i
| :A-I i 9 ver r---f-
i RSU : +] o+ I::I (_5 E———— _
_2h1 a TT Ui
| &
! 4, 3| jg vCo |
4 3 ' ~ I
A :Ll ! O 'A
| RSV | |
! ! Lo+l Do ;
6 V5 ! T T o\
— ———d |
- ! |
MG-L 6L 5 ~ ve. STy
éj —9 P /\
RSW D1
(a) Connection Diagram
u u I_l Use cable from between D1(V phase) to MGRS(3).
n %) %) + +
@ @ a4
WO N/ O N/ O N/ Of
NEREN ®)
VC+ *
aOl=lOy D O
o @ 0O )| o

MG-RS \

Diode short-circuit plate (supplied)

®

@ <Inverter Unit>

@ @ Disconnect Cable between MGRS(5)—D1 (W phase)
and cable between MGL(5) —MGRS(6)

®

MGL
<Power Supply Input>

(b) Wiring Diagram
Fig. 3.5.2 Inverter Unit Wiring Connections for 200 V Power Supply
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3.6 Starter Connections

3.6 Starter Connections
Only starter SA-42ZUD or STARTER 4 CE/UL can be connected. Connect the starter as

described in section 5.2 or 5.3.

3.7 X-ray High-voltage Cable Connection

Wipe the high-voltage cable clean of dust and connect it as described in the table below.

I\ cAuTION |

Apply the cap to the receptacle if the high-voltage generator is not

used.

Position Symbol Symbol and Position
color
@ + (+) red X-ray tube unit - 1
High-voltage aQ - (-) green (TUBE1)
generator (2 + (+) red X-ray tube unit -2
2 - (-) green (TUBEZ2)

High-voltage Cable Connection Procedure

(&) Make sure that all power supplies are turned off.

(b) Wipe the cable head and socket with a dry cloth. (Do not use alcohol or other organic
solvents.) If insulating grease remains in the socket, wipe it off using grease removal
plates (P/N531-93211).

(c) Thinly (0.2 to 0.3 mm) apply insulating grease to the cable head.

(d) Also, thinly (0.2 to 0.3 mm) apply insulating grease to the front and rear surfaces of the
packing (drawing name: Packing for high-voltage plug).

(e) Insert the packing into the socket at the end of the cable head, with the holes in the

packing aligned with the pins.

Lock screw Gasket

(P/N 509-23870)
- Packing

e (thickness 3 mm)

O BT O

- /R Hole
— / _ Note: Remove the paper sheet
Packing from one side of the

Cable head

Cable-head tightening ring packing before using it.

Fig. 3.7.1
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3. Installation and Connection

(f) Tighten the cable-head tightening ring as far as possible by hand and then fully tighten it
with the prescribed tool (Special Pliers, P/N: 531-96584). As a guideline, turn the
tightening ring from 1/4 to 1/2 rotation after tightening it by hand.

(g) Tighten the lock screw.

I\ cauTiON |

Replace the packing after one year. However, the packing must be

replaced whenever the cable head is disconnected for repair or
maintenance.

Beware of electric shocks when disconnecting the high-voltage cable.

(h) Part names and part number
+ Packing for high-voltage plug #1 532-23029 3-core applications
+ Packing for high-voltage plug #3 532-23061 For tube voltmeter**
** The packing for 3-core applications (3 mm thick) is replaced with thinner packing (2
mm thick, as the Arco tube voltmeter has little thread engagement with the cable
head.

3-20
M501-E376



INSTALLATION

3.8 Connections to External Equipment

3.8 Connections to External Equipment
3.8.1 R/F Table ZS-5D/5DS

R/F table unit

| Control cabinet i | 7S-5D/5DS i
i TERMINAL i | i
| 2005 — () — i X-ray tube
i High-voltage ; gg ; :
i transformer l ! i
| Collimator i | i Collimator
i transformer — (4) — :
| DTC PCB i ! i
: — & BASE PCB |
i OPT ! : i
i (OPTION) === (12)==-—— — !
: SFC ; geg : i
! ————=—— (7) —t———— i
! ————=——(8) —tr———— |
l Motor | (9) — l
: P (10) —i—m :
! control unit ... —+-—--(11) =L ——- — !
i DH—13)—& ;
(1) Low-voltage cable
Control cabinet Cable X-ray tube
XA X X X
YA Y Y Y
ZA VA VA VA
TERMINAL-2005 PCB LOA LO LO LO
. X-ray tube
terminal block L100A L100 L100 L100
THIM TH(8) TH(8) TH(8)
THIL TH(9) TH(9) TH(9)
E E E E
(2) High-voltage cable (see section 3.7)
Control cabinet High-voltage cable X-ray tube
High-voltage transformer Q)+ (+) red (+) red + X-ray tube
(3) High-voltage cable (see section 3.7)
Control cabinet High-voltage cable X-ray tube
. ) -)
High-voltage transformer Q) green green X-ray tube
3-21
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3. Installation and Connection

(4) Main Body Collimator Cable (P/N:503-65505)

option)

Control cabinet Cable Collimator
. LO LO LO LO .
Collimator transformer Collimator
L12 L12 L12 L12
R/F table unit
J4D J4D J1iB J1iB
DTC PCB BASE PCB
J5D J5D J3B J3B
(5) Main Body Signal Cable A (P/N:503-65511)
Control cabinet Cable R/F table unit
DTC PCB J7D J7D J7B J7B BASE PCB
(6) Main Body Power Cable B (P/N:503-65507)
Control cabinet Cable R/F table unit
DTC PCB J5D J5D J5B J5B
J7S J7S J18B J18B
SFC PCB (DS only) BASE PCB
J6S J6S J20B J20B
OPT PCB (OPTION) J13P J13P J15B J15B
(7) Main Body Spot Film Device Cable A (P/N:503-66313)
Control cabinet Cable R/F table unit
SFC PCB
) L . J2S J2S J13B J13B BASE PCB
(with spot-filming option)
(8) Main Body Spot Film Device Cable B (P/N:503-66314)
Control cabinet Cable R/F table unit
. SF(.: C.PB . J4S J4Ss J11B J11B BASE PCB
(with spot-filming option)
(9) Main Body Power Cable A (P/N:503-65506)
Control cabinet Cable R/F table unit
. CN3 CN3 CN4 CN4 .
Motor control unit R/F table unit
CN6 CN6 CN7 CN7
(10) Main Body Power Cable C (P/N:503-65508)
Control cabinet Cable R/F table unit
Motor control unit CN1 CN1 CN2 CN2 R/F table unit
(11) Obligue Power Cable (P/N:503-66076)
Control cabinet Cable R/F table unit
Motor control unit
(with oblique projection CN9 CN9 - - R/F table unit
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3.8 Connections to External Equipment

(12) Main Body Signal Cable B (P/N:503-65512)

Control cabinet Cable R/F table unit
OPT (with oblique
projection option)
(13) Grounding Cable (P/N:503-65505)
Control cabinet Cable R/F table unit

Control cabinet @ E E @ R/F table unit

J2P J2P J17B J17B BASE PCB

Y

\| CAUTION |

Fix wiring cable, to don't pull when open hinge unit.

Wiring of 9,10, and 11

Wiring of 4~8, and 12

Fix by wiring band

Put cables in

wiring duct
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3. Installation and Connection

3.8.2 I.I. Unit, X-ray TV Unit, Digital Unit

1) 1A-9SZ + SF6020 ZD

e — — — - e

Examination room Examination room speaker |

9SZ power cable

I

[}

[}

[}

[}

[}

[}

[}

[}

|

! IA-9SZ Examination
! room microphone
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}

Photocell \
Camera cable I

\ \_ SF-6020ZD J
\\ //
® ® ®
I/// ‘\\\
[} i - i H \
: High-voltage unit cabinet Srotocsi cabl ’J_‘ |
i !
[}
! - [}
| TERMINAL ub (;%'\E‘;T 2005 i
| 2005 PCB [F—— !
! [}
! = T T T
! [}
' DC power i ? !
! supply 1/0O Joint Cable '
! SF-6020ZD [ !
1 E15V MAINPCB [ IBS Joint Cable :
1 +5V M 1
| GND SF-6020ZD - Scan Joint Cable :
! REG PCB = ,
'\ - Video Cable 1 //'

. (built into monitor) AN

~

Operation room speaker

Monitor
D-14MM-01

| ®

® & @

Remote operating console
(Speaker cable ({or opergtion oom))
Panel PCB and AUDIO PCB (Microphone cabjle (built nto njonitor))

(constituent parts of remote operation
control console)

(Microphone cable (for patient})
M |
o (Speaker cable (lfor examination room))

FootSW cable

Foot SW
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3.8 Connections to External Equipment

(1) /O joint cable

High-voltage control cabinet Cable High-voltage control cabinet
SF-6020ZD MAIN PCB | J2 J2 | JC1 JC1 | UD CONT-2005 PCB
(2) IBS joint cable
High-voltage control cabinet Cable High-voltage control cabinet
SF-6020ZD MAIN PCB | J31 31 | JBs JBS |  UDCONT-2005 PCB
(3) Scan joint cable
High-voltage control cabinet Cable High-voltage control cabinet
SF-6020ZD MAIN PCB |  J92 J92 | Jc2 JC2 |  UDCONT-2005 PCB
(4) Video cable
High-voltage control cabinet Cable Operating console
SF-6020ZD MAIN PCB |  J93 93 | - - | operation room monitor
(5) Camera cable
High-voltage control cabinet Cable R/F table
SF-6020ZD MAINPCB | J1 au | - -] Camera head
(6) Photocell cable
R/F table Cable High-voltage control cabinet
Photocell | - - | aeT JPT |  UDCONT-2005 PCB
(7) SF-6020ZD power cable
High-voltage control cabinet Cable High-voltage control cabinet
SE-6020ZD MAIN PCB DC power supply pack + 15V
+5V
(8) 9SZ power cable
R/F table Cable High-voltage control cabinet
L1 L1 L1 L1
oz o | o | 1 | 1o | TERMNAL200SPCE
GND GND GND GND
(9) Speaker cable (for operation room)
Remote operating console Cable Operation room
Panel PCB Pai.?ut - - Operation room speaker
(10) Microphone cable (built into monitor)
Remote operating console Cable Operation room
Panel PCB (DofMic) Operation room monitor
(11) Microphone cable (for patient)
Remote operating console Cable Examination room
J2 o
Panel PCB (Pat.Mic. - - Examlnatlon room
Main) microphone
(12) Speaker cable (for examination room)
Remote operating console Cable Examination room
Panel PCB Doi.f)ut - - Examination room speaker
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3. Installation and Connection

(13) Foot switch cable

Remote operating console Cable Foot SW

F-F F-F
Panel PCB JFT JFT Foot SW
F-MIC | F-MIC

2) IA-9SZ + SDR-100

ey

Examination room speaker \

( )
[} I
: 1
I
' Examination :
' 9SZ power supply room microphone '
| cable IA-9SZ :
! L100 !
' LO :
! GND !
[} I
[ 1
[} I
| [ s | |
[} . [}
I Monitor
' [| Photocell i
: OP-133 :
| Thales micrpphope |
\. TH8740 AN J
®
S . Phowocelcable |
| . . . otocell cable
I High-voltage unit cabinet _ |
[}
| Iris cable DC 1
1 ' @
[}
1 [}
| TERMINAL EXT I/F-2005 I UD CONT-2005 i ICamera
[}
! 2005 PCB ]7 PCB PCB i cable
[}
! T T !
| @ |
' i
N A J
S — i
| SDR-100 CGMI IBS cable '
[} [}
| Digital I/F BOX | |
' CGMI Xcont cable M '
| |
| T /
/’ Examination room microphone | Operation room speaker N
| . p p \
! Operation room (bellows type) '
[} @%E I
| % Microphone cable | '
i (for operafion room) @ i ® © @
[} I
| Remote operating console (Speaker cablg (for|opergtion foom))
[} I
1 ]7
! (Microphone cah:le for operatipn room))
! ]—I_
' Panel PCB and AUDIO PCB Microphone cablg (for dotor)
' (constituent parts of remote operation control console) [] !
L t
! Microphone cabIF (for patient)
| 1 1
\ - Speaker cable (fpr examination room)
7/

N
B -

Foot SW cable @

Foot SW
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3.8 Connections to External Equipment

(1) CGMI IBS cable

SDR-100 Cable Operation room monitor
DIGITAL I/F BOX | | aBs JBS |  UDCONT-2005 PCB
(2) CGMI Xcont cable
SDR-100 Cable R/F table
DIGITAL IIF BOX | | JeMI | JGMI | EXTI/F-2005 PCB
(3) Photocell cable
R/F table Cable High-voltage control cabinet
Photocell | - - | aeT JPT |  UDCONT-2005 PCB
(4) Iris cable
R/F table Cable High-voltage control cabinet
Iris | | JRs JRS |  UDCONT-2005 PCB
(5) 9SZ power cable
R/F table Cable High-voltage control cabinet
| [ e awsecs
GND GND GND GND terminal block
(6) Speaker cable (for operation room
Remote operating console Cable Operation room
Panel PCB Pa:?ut - - Operation room speaker
(7) Microphone cable (for operation room)
Remote operating console Cable Operation room
Panel PCB (Doi?\mc) Operation room microphone
(8) Microphone cable (for doctor)
Remote operating console Cable Examination room
Panel PCB (Pat.l\ji]é.Sub) Doctor microphone
(9) Microphone cable (for patient)
Remote operating console Cable Examination room
Panel PCB 2 i i Examination room
(Pat.Mic.Main) microphone
(10) Speaker cable (for examination room)
Remote operating console Cable Examination room
Panel PCB Doi.f)ut - - Examination room speaker
(11) Foot switch cable
Remote operating console Cable Foot SW
Panel PCB JFT JFT FF FF Foot SW
F-MIC F-MIC
(12) Camera cable
SDR-100 Cable THALES
DIGITAL I/F BOX | TH8740
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3. Installation and Connection

3) IA-12LD13 / HS13 + SF6020 ZD

T .y

Examination room Examination room speaker

TH-RY Cable

IA-12LD13/HS13 Examination
room microphone

(potocer]

Camera cable
\ \_ SF-6020zD / h

/
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

High-voltage control cabinet

] DC POWER

Photocell cable J_‘

/ \
| [}
| [}
| [}
! i
IPower — '
|cable © JTH-RB Cable UD CONT-2005 |1
| '_I_| PCB I
| 2% | rermINAL :
I

1 LO |
| GND ] -2005 PCB = Lg L|®J g !
| FOUT [ :
! DC POWER /0 Joint Cable ‘ :
: UE SF-60202D H !
: MAIN PCB X IBS Joint Cable !
| 1 !
! +15V I SF-6020ZD - Scan Joint Cable '
: +5V REG PCB = :
\ GND - Video Cable df )

Operation room microphone (built into monitor)

~

Operation room -
Operation room speaker

Monitor
D-14MM-01

I
|
|
|
|
|
|
i
! | '@ @ @
! Remote operating console
|
|
|
|
|
|
|
|
|
|
[}

|
(Speaker cable ({Ior opergtion oom))

Panel PCB and AUDIO PCB i (

Microphone cabjle (built jnto mponitor))
[}

(constituent parts of remote operation control console)

Microphone cabl;e (for patient)

]
Speaker cable (for examination room)
/7

M e _E LFI _________________________________ -

Foot SW cable ®

Foot SW
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3.8 Connections to External Equipment

(1) /O joint cable

High-voltage control cabinet Cable High-voltage control cabinet
SF-6020ZD MAINPCB | J2 2 | Ja JC1 | UD CONT-2005 PCB
(2) IBS joint cable
High-voltage control cabinet Cable High-voltage control cabinet
SF-6020ZD MAINPCB | J31 J31 | JBS JBS |  UD CONT-2005 PCB
(3) Scan joint cable
High-voltage control cabinet Cable High-voltage control cabinet
SF-6020ZD MAIN PCB | J92 J92 | JC2 JC2 | UD CONT-2005 PCB
(4) Video cable
High-voltage control cabinet Cable Operation room monitor
SF-6020ZD MAINPCB |  J93 J93 | - - | Operation room monitor
(5) Camera cable
High-voltage control cabinet Cable R/F table
SF-6020ZD MAINPCB | J1 a | - - | Camera head
(6) Photocell cable
R/F table Cable High-voltage control cabinet
Photocell | - - | aeT JPT |  UD CONT-2005 PCB
(7) SF6020ZD power cable
High-voltage control cabinet Cable High-voltage control cabinet
SF-6020ZD MAIN PCB DC power supply pack + iz\\//
(8) RB24Y power cable
High-voltage control cabinet Cable High-voltage control cabinet
L100 L100 L100 L100
RB-24Y LO LO LO LO TERtl\e/IrIrl:l]ﬁ]I;Zt?lgikPCB
GND GND GND GND
(9) JTH-RB cable
High-voltage control cabinet Cable R/F table
RB-24Y | | otHRB | JTH-RB | TERMINAL-2005 PCB
(10) TH-RY cable
High-voltage control cabinet Cable R/F table
RB-24Y | - - |- - | IA-12LD B/HS-B
(11) Speaker cable (for operation room)
Remote operating console Cable Operation room
Panel PCB Pai.?ut - - Operation room speaker
(12) Microphone cable (built into monitor)
Remote operating console Cable Operation room
Panel PCB (DO‘(]:?WC) Operation room monitor
(13) Microphone cable (for patient)
Remote operating console Cable Examination room
PanelPCB | (ouypiiowiain : : ~icrophone
(14) Speaker cable (for examination room)
Remote operating console Cable Examination room
Panel PCB Doi'_OUt - - Examination room speaker
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3. Installation and Connection

(15) Foot switch cable
Remote operating console Cable Foot SW

Panel PCB JFT JFT E-MIC E-MIC Foot SW

4) 1A-12LD13 / HS13 + SDR-100

T ey

. . \
Examination room speaker\

Examination room

Examination
TH-RY Cable room microphone
IA-12LD13//HS13 %

[ wis |
Monitor
[| Photocell
OP-133

Thales Doctor micfophdne
TH8740

£

(for operation room)

\
[}
|
L)
|
| [ |
| cable r'@| JTH-RB Cable | EXTU/F-2005 [[|UD CONT-2005 |} Camera
[}
' 100 PCB PCB ! cable
''Lo TERMINAL !
' GND ]-2005 PCB :
| FOUT j
N o /
________________________ .
|
Scan Joint Cable :
I
Digital I/F BOX | |
|
I
[}
__________________________________________ /
/’/ . Examination room microphone Operation room speaker \‘\\
Operation room __ (bellows type) !
|
Microphone cable '
[}
[}
[}

|
’ ® @ ®
S |

Remote operating console peaker cabl (fc}:rc peration rgom)

|
Microphone cable (for ogeratign room)

Panel PCB and AUDIO PCB :| !
Microphone cable (for dogtor)
]

(constituent parts of remote operation control console)

M |
H Microphone cablf (for patient)
|

N ;
- Speaker cable (,fbr examination room)
d

' ¥
AN
_________________________________________________________

|
Foot SW cable @

Foot SW
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3.8 Connections to External Equipment

(1) CGMI IBS cable

SDR-100 Cable Operation room monitor
DIGITAL IIF BOX | | JaBS JBS |  UDCONT-2005 PCB
(2) CGMI Xcont cable
SDR-100 Cable R/F table
DIGITAL /F BOX | | somi | Jemi | EXTI/F-2005 PCB
(3) Photocell cable
R/F table Cable High-voltage control cabinet
Photocell | - - | aeT JPT |  UDCONT-2005 PCB
(4) Iris cable
R/F table Cable High-voltage control cabinet
Iris | | JRs JRS |  UDCONT-2005 PCB
(5) RB24Y power cable
High-voltage control cabinet Cable High-voltage control cabinet
L100 L100 L100 L100
RB-24Y LO LO LO LO TERMINAL-2005 PCB
GND GND GND GND terminal block
(6) JTH-RB cable
High-voltage control cabinet Cable R/F table
RB-24Y | | stvRB | JTHRB | TERMINAL-2005 PCB
(7) TH-RY cable
High-voltage control cabinet Cable R/F table
RB-24Y e - | - - IA-12LD B/HS-B
(8) Speaker cable (for operation room
Remote operating console Cable Operation room
Panel PCB PaJtr.’(_)ut - - Operation room speaker
(9) Microphone cable (for operation room)
Remote operating console Cable Operation room
Panel PCB (Do\tjj\/lic) Operation room microphone
(10) Microphone cable (for doctor)
Remote operating console Cable Examination room
Panel PCB (Pat.h)I]i:I(;.Sub) Doctor microphone
(11) Microphone cable (for patient)
Remote operating console Cable Examination room
Panel PCB (Pat.Mi.zMain) ) ) Exarm:?r;ggﬁgfzgom
(12) Speaker cable (for examination room)
Remote operating console Cable Examination room
Panel PCB Doi:f)ut - - Examination room speaker
(13) Foot switch cable
Remote operating console Cable Foot SW
Panel PCB JFT JFT F-Fl\_/|F|c F'_:,\'AFIC Foot SW
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3. Installation and Connection

(14) Camera cable

SDR-100 Cable THALES
DIGITAL I/F BOX | TH8740
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3.8 Connections to External Equipment

Wiring Route to SF-6020ZD

ZUD-L41D/DS , ZUD-L40D/DS ,

ZUD-P40D/DS ZUD-V40D/DS ,ZUD-B40D/DS

I oo &
___. ;vlw L_ L L
TERMINAL-2005 | 7 E || TERMINAL oo
] -3 —
AssY 4 2 -2005 ASSY &7 .. _fa
ol |
h N oo - (13 - L7
—
[ ] TUBE SELECTORSE | AR L L) eeeeme @i ey - il
i {OPTION] I . - --'.i
. B T i
" - ™ 48 o i
J w L ] g s -]
Jll - LR oo sl
= o BT A
" 1
o o H
0 i
B . :
1 I
. i |
R { = I
i) 1 _ U pep— Y- ]
1 =" "
| Rl o ¥
e ! — y
5Bl
5| LE
ane | |
. | L
e 2 -
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3. Installation and Connection

Wiring Route to EXT I/F-2005 PCB

ZUD-L41D/DS , ZUD-L40D/DS ,
ZUD-P40D/DS ZUD-V40D/DS , ZUD-B40D/DS

Ly
»

B -

/| UD CONT-2005

| S—

TR L2098 saEY

1
 E——
o = R | 4
i
—] tuoluo): :
g 1
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3.8 Connections to External Equipment

3.8.3 Tube Select Signals

The signal corresponding to the selected tube number is obtained.

Signal name TERMINAL-2005 PCB name Comments
Tube 1 selected r XR1IMA SW2-(6) must be ON and SW1-(6) must
output contacts \_ XR1MB be OFF on TERMINAL-2005 PCB.
Tube 2 selected I XR2MA SW2-(7) must be ON and SW1-(7) must
output contacts \— XR2MB be OFF on TERMINAL-2005 PCB.

I cauTiON |

Refer to “4.22 setting of external output signal”, set signal correct

which you would like to output each output terminal.

3.8.4 Door Open/Closed Confirmation Terminals

To confirm the door open/closed status, connect the contact between the X2 “0V” and
“DOOR” terminals on the TERMINAL-2005 PCB.

I\ cAuTION |

If these terminals are not used, short the “0V" and “DOOR”

terminals.
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3. Installation and Connection

3.9 Fixing the Cables

Fasten the power cables and signal cables using the wire clamps on the cable-fixing plate

in the cabinet.

Fig. 3.9.2 ZUD-P40D/DS
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Chapter 4

Checks and Adjustments

Chapter Contents

B 41 Preparations

B 4.2 Checking the Supply Voltage Detection
Bl 43 Checking the Inverter Voltage Detection
B 4.4 nitial Settings

B 45 Checking Starter Operation

4.6 Connecting the Tube Voltage/Tube Current Measuring
Instruments

B 47 X-ray Tube Aging

B 48 Adjusting the Radiography Tube Current
P 4.9 Adjusting the Fluoroscopy Tube Current
B 4.10 Checking and Adjusting the Tube Voltage
B 411 Adjustment Iris and IBS response

B 4.12 Adjusting the I.I Phototimer

B 4.13 Adjusting the Direct Phototimer

B 4.14 Setting the Realtime Clock

P 4.15 Setting the Intercom

B 4.16 Console Settings

B 417 APR Settings

B 4.18 Adjusting the Memory Shot

B 419 System information

B 420 Communication Line Monitor

B 4.21 Errorlog

B 4.22 setting of external output signal

B 4.23 Save setting data, and load

B 4.24 writing the present data to the EEPROM
B 4.25 Initializing the EEPROM
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4. Checks and Adjustments

4. Checks and Adjustments
This section describes the operation checks and adjustments required during on-site
installation. Refer to MAINTENANCE for the readjustment procedures when a PCB or parts

are replaced when a fault occurs on-site.

I\ cauTiON |

The tube current is not adjusted at the factory. Adjust the tube current during

installation.

'Y DANGER

-

The control cabinet power unit contains electrolytic capacitors that retain their
charge after the power is turned off.

Before inspecting the control cabinet after the power has been turned off, wait until
the LD2 and LD2 LEDs at the center of the TERMINAL-2005 PCB are turned off. The
charge voltage of the main capacitor drops below 5V in about 30 seconds after the
power is turned off.

Note that it takes some time for the main capacitor to charge up after the power is
turned on.

I'Y DANGER

-

Do not apply a high voltage in the no-load status.

This can damage the unit or cause a major accident.

'Y DANGER

-

Turn the equipment's power supply OFF prior to performing a check of the

high-voltage unit, or connecting or disconnecting the high-voltage power cable.

I\ cAUTION |

Calibrate the probe frequency characteristics and voltage range of the oscilloscope

before starting the adjustments.
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4.1 Preparations

4.1 Preparations
4.1.1 Equipment Required for the Adjustments
(1) Instruments to measure X-ray tube voltage and current
Calibrated within the last year
(2) Oscilloscope with memory function 100MS/S or above

(3) Digital voltmeter Abbreviated as “D.V.M.” or “tester.” Preferably,
measuring to 3 decimal places.
Instrument with 1000V DC range.

(4) DC ammeter Instrument measuring across the range 0.1 mA
tolA
(5) PC With RS-232C serial port or USB port.
Windows XP or Windows2000 operating
system.

(6) CD-R containing ZUD-HV Maintenance Tool
(7) RS-232C cable (cross-type) or USB cable

1N DANGER |

Do not connect the GND terminal in the power plug on the oscilloscope.
Do not simultaneously measure between CH1 and CH2 with a different reference
potential.

I\ cauTioN |

Turn off the power supply before inserting or removing a PCB or connecting or
disconnecting a connector.

I'Y DANGER

-

Before connecting cables, turn off the power supply and open the knife switch or
circuit breaker on the power supply unit.

To ensure safety, first connect the ground cable from the distribution board to the
cabinet.
Use sprina washers to ensure the terminal does not come loose.

I\ cauTioN |

When the hinged unit at the top of the cabinet is open, take care not to bang you
head on it when standing up.
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4. Checks and Adjustments

4.1.2 Connecting the Adjustment PC

I\ cAUTION ]

When use ZUD-HV Maintenance Tool, be sure to install of USB
driver.(Refer to APPENDIX 2.3-(b).)

(1) Connect the following connectors on the adjustment PC:

For RS-232C
UD CONT-2005 PCB: | JMNT
For USB

UD CONT-2005 PCB: | JUSB
(2) Start up the ZUD-HV Maintenance Tool.
(3) The following window appears.

Select the appropriate connection port and then click [CONNECT].

™ ZUD-HV Mamntenance Tool EI =] g’
Ei:  Help

Communication, Program setting |

Languags
" Japanese @ |English

Communication
Cemmunication Port

[use - | COMNNECT |

Teal

(4) The password-input dialog box opens.

Input the password “udcont2005” and click [OK].

UD-CONT Maintenance Tool

Inputpassword |

I
Password |

o< | CANCEL
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4.2 Checking the Supply Voltage Detection

(5) The connections to the adjustment PC are now complete.

I\ cAUTION ]

When use ZUD-HV Maintenance Tool, be sure to connection work

every time turn on the power of device.

4.2 Checking the Supply Voltage Detection

(1) Turn on the knife switch or circuit breaker on the power supply unit.

(2) Turn on the knife switch or circuit breaker on the power supply unit. The [Power OFF]
button lights on the console.

(3) Connect a voltmeter capable of measuring 100V AC to terminals LO and L100 on the
TERMINAL-2005 PCB in the control cabinet.

(4) Press the [Power ON] button on the control console to turn on the power.

(5) Check that the voltmeter indicated value enters the range 105V + 5V about 20 seconds
after the power is turned on.

(6) If the voltmeter indicated value does not enter the range 105V + 5V, check the
connections as described in section 2.5.

(7) Check that the measured voltage displayed as [Main Power Voltage] on the [Adjustment,
Setting][Device Parameter] screen is within +5V of the value indicated on the D.V.M. or
voltmeter. Adjust the voltage if it lies outside this range. Refer to MAINTENANCE.

™ ZUD-HV Maintenance Tool
Eile Help

Communication, Program sening  Device Farameter
= Gystem
System Information
Comm Line Menitor
RTC Adist ——
E,,E, :::J' IF flash ratio I — % ( Man Power Vohage )
- Basic Setting Meazirad 081 v
Option Satting \okage
ToEare e IF flash time ~| mssc Detection s [ =
Ratings —
- APR e Set Vollage [1085 J v
Ramote Console Tihe Unltage fandhack meoponss (200 -
GR Console i
Ext Output Calib. Detection Gan |
=1 Adustment, Setting [t g
FVR Fis feedback responac == -

FVF A G J
= Console Setting
Intercom
i e P, 1
Fiz Adpstment Mescurad B Vi Maseswed 4 v
Ll P!»l;gmer Veltage Voltage
riact to timar Faz =l ~ =1
Ghack. Mode Dietection Gan  |184 =1 Detection Gan |'I.'ﬂ —_—:
= Memary Shet e
Fluoroscopy Set \oltege |5 = v SetVoltege  [4 =V
Radiography ; o

GCalbh Detection Gan Calih Dataction Gain |
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4. Checks and Adjustments

4.3 Checking the Inverter Voltage Detection

I cauTiON |

* ZUD-P40 uses a single-phase 200 V supply
Check only [Charge Voltage 1]. ((1) to (4))
* ZUD-L41/L40/V40/B40 use three-phase 200 V supply
Check [Charge Voltage 1] and [Charge Voltage 2]. ((1) to (9))

(1) With the power supply turned off, connect the voltmeter to terminals CP8 and
CP6 on the TERMINAL-2005 PCB.

(2) Turn on the power and measure voltage with the voltmeter after about 20 seconds.

(3) Start up the ZUD-HV Maintenance Tool on the adjustment PC. Check that the measured
voltage displayed as [Charge Voltage 1] on the [Adjustment, Setting][Device Parameter]
screen is within £5 V of the value indicated on the voltmeter. Adjust the voltage if it lies
outside this range. Refer to MAINTENANCE.

(4) Turn off the power.

(5) Wait until the capacitor is discharged. (about 30 seconds)

(6) With the power supply turned off, connect the voltmeter to terminals CP9 and
CP6 on the TERMINAL-2005 PCB.

(7) Turn on the power and measure voltage with the voltmeter after about 20 seconds.

(8) Check that the measured voltage displayed as [Charge Voltage 2] on the ZUD-HV
Maintenance Tool [Adjustment, Setting][Device Parameter] screen is within £+5V of the
value indicated on the voltmeter. Adjust the voltage if it lies outside this range.

(9) Turn off the power. Refer to MAINTENANCE.

™ ZUD-HV Maintenance Tool
Eile Help

Communication, Program sening  Cevice Farameter
= Gystem
System Information
Comm Line Menitor
RTC Adisst e g—

IF flash ratin — % Man Fower \olage

Messurad 1081 \
Voltage

Dataction Gain  [113 =

Error Log
- Basic Setting
Option Satting

Technique Setting IF flssh time

Tube Settirg o i =zl
Patings o
- APR . Set Voltage [1085 J v
Ramote Console Tihe Unltage fandhack meoponss (200 -
GR Console .
Ext Qutput
= Adustment, Setting
FYR Fis feedback response
FYF
= Cuonsole Setting

Galb, Detection Gan |

= =

Intercom
Consnles Paramater ( \

Fiz Adpstment
11 Photo timer
Drect Photo timer
Check. Mode
= Memory Shet
Fluoroccopy
Radicgraphy

Charge Voltsge 1

Measurad B W

Veltage

Dstection Gain 184 =
[

Set Voltege ] —,I v

GCalbh Detection Gan

Charge Vcltage 2

Measziund 4 '
Voltage

Detection Gan |i‘\ﬁ_ —_—‘

SetVoltsge [ v

Calib Dataction Gain
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4.3 Checking the Inverter Voltage Detection

4.4 Initial Settings

Make the settings required for checking the operation during installation.

(1) Setting the Unit Ratings
Input the unit ratings below on the ZUD-HV Maintenance Tool [Basic Setting][Device

Ratings] screen.

™ ZUD-HV Mamntenance Tool
Fil=  Help

Communication, Program settihg  Devics Fatings |
= Gystem
Syotem Information
Camm Line Manitor

RTC Adnst
Eror Log
- Basic Setting BoH:  ~]
Opticn Setting Main Power Froquency 60H: |
Technique Setting
Tube Setting
L APR Maximum Tube Voltege iE] <] kv
Femate Consale : =
GR Console =
Ext Output Macimum Tube Valtage whan = k¥
= Adpustment, Setting Maximum Tube Current output =
FVYR
FUF T
L Oonsoks Betiing Maximum Tube Current 3 <1 mA
Itercom
W snle p h | T
SAROM T M A 0F Maximum Tube Current when a4 =i mA

P, r
fgﬁwgm'e Meximum Tube Vollage output
s

.}:}Eglr:ﬁ: = Load Output Factor o =®
s . _ 1,
e Maximum Cutput of Device B0 { kw
|
Unit Ratings
ZUD-P40 ZUD-L41/L40 ZUD-V40 ZUD-B40
Main Power Frequency 60Hz 60Hz 60Hz 60Hz 60Hz
Maximum Tube Voltage 125kV 150kV 150kV 150kV 150kV
Maximum Tube Voltage when
Maximum Tube Current 80kV 80kV 80kV 80kV 80kV
output
Maximum Tube Current 250mA 400mA 630mA 813mA 1000mA
Maximum Tube Current when
Maximum Tube Voltage 161 214 334 434 534
output
Load Output Factor 100 100 100 100 100
Maximum Output of Device 20kwW 32kw 50kw 65kW 80kw
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4. Checks and Adjustments

(2) Setting the Techniques
ZUD-HV Maintenance Tool [Basic Setting][Technique Setting] screen sets the techniques

assigned to the technique buttons on the remote console or the GSC-2002S(Z) Remote

Operating Console using the 2-tube option.

™ ZUD-HV Mamntenance Tool
Ei:  Help
Communication, Program setting

= aystem
System Information
Camm Line Manitor
RTC Adnst
Ermor Log

- Basic Setting
Opticn Setfing

Tubre Settg
Fatings
~ APR
Famate Consnle
GR Console
Ext Output
= Adustment, Setting
FVYR
FVF
= Console Settg
Itercom
Conzole Paramater
Device Parameter
ke Adustment
L1 Proto timer
Drect Fhoto timer
Check Mode
= M=mwosy Shot
Flucroscopy
Fadography

Techrique |

Remote Console | GR Consals |

Tech Button A | Tech Button B | Tach Rutton C |

Tachnicue

Tube

I~ Enable Fluo.

Defaailt APR

GR -

¥e Drect 1

Write |

(a) The relationship between techniques A, B, and C on the [Technique Setting] screen

and the remote operating console is shown below.

o|® @ttt Jm  © .
. vl vt v ——  Technique A
QoE OB OB 1o 1 € q
" C=1fEl & Technique B
' = [w] 0= Em . L .
) ——  Technique C
T EEE
T o %
[ ™
= Iw oy L
The unit initial settings are as follows.
Item Technique A Technique B Technique C
. General Fluoroscopy spot Digital radiography
Technique radiography filming (DR)
Tube used Tube 1 Tube 1 Tube 1
I.I. indirect I.I. indirect
Photo Detector Type None phototimer phototimer
Enable Fluo No check Check Check
Default APR when
: 1 1 1
technique selected
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4.4 Initial Settings

The items must be changed as appropriate according to the combination of R/F table and

options. For the FLEXAVISION FD system configuration, change Technique B as follows.

ltem Technique B
Technique Cassette tray radiography
Tube used Tube 1

Photo Detector Type I.I. indirect phototimer
Enable Fluo No check
Default APR 1

When the direct phototimer option is used, set the photodetector for the techniques using
the direct phototimer between “Xe direct phototimer 1” and “Xe direct phototimer 3.”
The table below shows the relationship between the photo sensor and the “Xe direct

phototimer 1" to “Xe direct phototimer 3” setting.

Item Corresponding photo sensor
Xe direct phototimer 1 Connected to JDT1 on the EXT I/F-2005 PCB
Xe direct phototimer 2 Connected to JDT2 on the EXT I/F-2005 PCB
Xe direct phototimer 3 Connected to JDT3 on the EXT I/F-2005 PCB

(b) The diagram below shows the relationship between techniques 1,2,3 and 4 on the

[Technique Setting] screen when the GSC-2002S(Z) Remote Operating Console is
connected with the 2-tube option.

Technique

Technique Sd|[Qro0) 4

The unit initial settings are as follows.

Item Technique 1 Technique 2 Technique 3 Technique 4
. General
Technique radiography Bucky 1 Bucky 2 Not used
Tube Tube 2 Tube 2 Tube 2 Tube 2
Photo Detector Type None None None None
4-9
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4. Checks and Adjustments

When the direct phototimer option is used, set the photodetector for the techniques using
the direct phototimer between “Xe direct phototimer 1” and “Xe direct phototimer 3.”
The table below shows the relationship between the photo sensor and the “Xe direct

phototimer 1” to “Xe direct phototimer 3” setting.

Iltem Corresponding photo sensor
Xe direct phototimer 1 Connected to JDT1 on the EXT I/F-2005 PCB
Xe direct phototimer 2 Connected to JDT2 on the EXT I/F-2005 PCB
Xe direct phototimer 3 Connected to JDT3 on the EXT I/F-2005 PCB
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4.4 Initial Settings

(3) Tube Settings
The Maintenance Tool [Basic Setting][Tube Setting] screen displays and sets the tube

specifications used for Tube 1 and Tube 2.

™ ZUD-HV Maintenance Tool

Eil: Help
Communication, Program settihg  Tube Setting 2)
= Gystem —_—
Syotem Information Tube Code jon =] =
Comm Line Manitor Tube Hame {12 UIG1CFL
RTC Adnst
Emor Log Arode rotation  |[Normal -

- Basic Setting Max HU capacity  [TA0 = kHU
Opticn Setting UTYPE [ives =
Technigue Setting [Fied
e Seitig] Available Focus:  [Laren Ratirg Factor by HU. [Fired
Fatirgs -

- APR May Tube kY 18 = v 0 2 2 |p
E;n:;s?:mle Wi Tube KV F'-n— j o HU Curve GHLD f1d @ T2 A n
ESh Ohrit o HUGue ooy [0 120 240 30 1800
= Adustment, Setting i hon P = * HI® 0 0
i CINE factor p =% T
= c"“:“’::c?:" Small Focus | Large Focus |
Consals P - |
ol Purgmsta H mex carent 600 | A
ks Adustment -
1L Photo timer Emssion kW) o ] 0 0
Drect Fhoto timer Emizsion (mA) 0 0 L] 0 0
Check Mode
= M=mery Shot = -
i ims [ionS [30mS [100m5 fo0ms 15 a5 Ji5 Jos [s0s |
Fadography kV Rating L 0 0 2 0 0 0 0 0 3)
mA Fating ] 0 0 1] ] ] 0 0 0 0 /
([ Pasition F [ © 0o 0 9 0 © @ 0 0 0
Tube Coder
White
Tue1 [0 ] Tube2 oA =] W te

N

1) Tube Code Set the tube codes for the Tube 1 and Tube 2 combination.
1.2U161CFL 101
0.3/0.8P18DK  : 27
0.6/1.2P18DE  :29
0.6/1.2P38DE  : 2A
0.3/0.8P323DK : 1D
Refer to MAINTENANCE 2.1 for tube codes not listed above.

1

2) Select a tube code here to display the corresponding tube specification.
3) Tube current position setting

Set the 12 positions required for each tube and focus.

I\ cauTiON |

Changes to radiography tube settings are only enabled after turning the unit power

off and back on.
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4. Checks and Adjustments

(4) Option Settings

ZUD-HV Maintenance Tool [Basic Setting][Option Setting] screen sets the unit options.

™ ZUD-HV Maintenance Tool

Eil: Help

Communication, Program setting
= Gystem
Syotem Information
Camm Line Moninr
RTC Adust
Ewror Log
— Basic Selting

Technigue Sefting
Tubee Settng
Fatings
- APR
Famate Consala
GR Console
Ext Output
= Adpstment Setting
FVR
FVF
= Console Setting
Itercom
Conenle Paramater
Device Paramster
ke Adustment
11 Proto timer
Diract Photo timer
Check Mode
= M=mory Shot
Flucroscopy
Fadiography

System Options |
¥ Use DR gevee 1)
Use GR console 3)

-1 1 ™

Uge SER LOCK 6)
HTV System Type
|[FLEXAVISDN HE = 7
Communication with CR devics
[ Mo Communication ~ 9)
Presel time of FRarcscopy timer
[if) min x| ll)
IL field cime when FSP radiography
[15t ek - 13)

Action when AEC error ocours

2)

[T Use Line 200V

W Keeo the technique factors during power off  4)
Display the measwred values after exposure 5)

Usge L1 typs

[Dual vew ~| 8)
IBS status when device starfs up

|Same a5 before shutdowm  + | 10)
Fhraoroscopy mA whenno (o

[Display Set vake ~112)

AEC ctatus when charging technique

|Do not change AEO status

=114)

| Racuma Automatically sxcent GR tachnips

APR rumbar when Chest Mode
W Changs Technigue Automatically
& APR number i+ 16)
™ Number when chenges to FSP tech

[T Changs only APR sutamatically

F 4

APR rumber sdhon Chast Moda?

W Change GR technique Auomatically
F217)

™ Number when changes to GR tech

" APA rumber

W Fesume Tacinique and APR
when back from Chast Mode

Whits

~]15)

18)

I

1) Use DR device:

Check this checkbox if the system incorporates the SDR-100

2) Use Line 200 V:

Check this checkbox if single-phase 200 V power is supplied to the ZUD-L41/L40.

3) Use GR console:

Check this checkbox if the system incorporates the 2-tube option.

4) Keep the technique factors during power off:

Check this checkbox to save the set conditions when the power is turned off.

-> Set radiography tube voltage, set radiography tube current, set time, set

tube-current time product, set fluoroscopy tube voltage, and X-ray tube

focus setting

5) Display the measured values after exposure:

Check this checkbox to display the measured tube voltage, tube current, tube

current time product on the settings part of the X-ray output remote console.
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4.4 Initial Settings

6) Use SER LOCK:
If you use phototimer at DR serial radiography, when this checkbox is checked, the
condition after 2nd radiography is the same as 1st.
When it is not checked, radiography after 2nd use phototimer.
Check this checkbox standard.
7) XTV System Type:
Select the system type
* Cassette spot-filming + XTV SF6020ZD —  FLEXAVISION SF

* Cassette spot-filming + DR —  FLEXAVISION HB

* Cassette tray radiography + DR —  FLEXAVISION FD
8) Use LI. Type:

* |A-9SZ —  Select “Single view".

*|A-12LD —  Select “Dual view”.
9) Communication with CR device:
Sets details of the communication of X-ray details with the CR.
Select “No Communication” if CR device is not connected.
10)IBS status when device starts up:
Select IBS ON/OFF status when starting device.
Select “Same as before shutdown” as standard.
11)Preset time of Fluoroscopy timer:
Set to 4.5 min. as standard.
12)Fluoroscopy mA when no fluo.:
“Display Set Value”
13)L.1. field size when FSP radiography:
Selects the L.I. field size for cassette spot-filming.
14)AEC status when changing technique
Select AEC ON/OFF operation, when change to technique of available phototimer.
[Do not change AEC status]
Keep the same status as before change technique.
[Always ON]
After changing technique, AEC is always ON.
[Always OFF]
After changing technique, AEC is always OFF.
[Using the setting of APR]
AEC ON/OFF depends on APR setting.
Select “Using the setting of APR” standard.
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4. Checks and Adjustments

15)Action when AEC error occurs:
Selects the operation up to the backup time during phototimer radiography.
* Resume Automatically except GR technique
Check if the backup time has elapsed and display a warning for GR techniques
only.
* Do not resume until the user requests error reset action
Check if the backup time has elapsed and display a warning for all techniques.
* Always resume automatically
Do not check if the backup time has elapsed for all techniques.
16)APR number when Chest Mode
* When the tube is extended, put a checkmark in the [Change Technique
Automatically] to automatically change the technique. To change to a designated
APR number, select the upper [APR No.] checkbox and set the APR number to
use. Select the lower [Number when changes to FSP tech] checkbox to use the
default APR for the FSP technique.
* To automatically change the APR number without changing the technique, select
the [Change only APR automatically] checkbox and set the APR number.
17)APR number when Chest Mode2
When the tube is swiveled, do not put a checkmark in the [Change GR Technique
Automatically] in order not to automatically change the technique to general
radiography. Put a checkmark in the checkbox to automatically change the
technique to general radiography. To change to a designated APR number, select
the upper [APR No.] checkbox and set the APR number to use.
Select the lower [Number when changes to GR tech] checkbox to use the default
APR for the GR technique.

: Cassette Digital
General Film spot . |
radiography | filming tray radiography | Fluoroscopy
radiography (DR)

Tube extended 1.5 m Select Select Select Select Select
Tube extend_ed Select Not Not select Not select Not select
1.8/2.0 m option select
Tube swiveled Select sgllgfct Not select Not select Not select

18)Resume Technique and APR when back from Chest Mode

Put a checkmark in this checkbox to revert to the original technique and APR after

retracting a tube extension or swiveling.
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4.5 Checking Starter Operation

4.5 Checking Starter Operation
4.5.1 STARTER 4 CE/UL
Check that the cables are connected as described in section 5.2.

Check and adjust the startup time.

4.5.2 Starter SA-42ZUD
Check that the cables are connected as described in section 5.3.

Adjust the rotation.
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4. Checks and Adjustments

4.6 Connecting the Tube Voltage/Tube Current Measuring Instruments
(1) Connecting the high-voltage cable
Connect the high-voltage cable, referring to section 3.7. At this time, also connect the

X-ray tube-voltage measuring instrument.

(2) Connecting the tube voltage/tube current measuring instruments
Connect the X-ray tube-voltage measuring instrument to the high-voltage circuit. For

details about the connection method, see the instruction manual for the measuring

instrument.

Tube voltage Extra high-voltage cable (2m max.)

Tube current measuring

X-ray tube unit measuring

. i High-voltage generator
instrument Instrument 9 geg
~ ~1
+ ( ]
E : O O O
- = O

Extra high-voltage cable (2m max.) High-voltage cable

Fig. 4.6.1

I\ cauTiON |

Use extra high-voltage cables up to 2m long.

I\ cauTioN |

A measuring instrument capable of measuring the X-ray tube current on the

high-voltage (secondary) side is required to measure the X-ray tube current for
this unit.

Accurate readings may not be obtained due to tube voltage ripples if the
measuring instrument is not connected to the X-ray tube side or if the high-voltage

cable is too short.
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4.6 Connecting the Tube Voltage/Tube Current Measuring Instruments

Use the connection method below if only one tube is used with ZUD-L40/V40/B40.

Tube voltage

Tube current High-voltage measuring
X-ray tube unit metasunngi generator instrument
instrumen ]

* :) G | (:)+C) | (:) O\> Insert oil or

O Q \ (Q O/ anti-discharge high-voltage socket
v 1 2 \ L~ — |

High-voltage cable *hlgh voltage cable (2m max.)
Extra high-voltage

cable (2m max.) Short together screws D1 and D2 on mA Detector-2002 PCB

Fig. 4.6.2

With the high-voltage cable from the X-ray tube unit connected as normal to the high-voltage
generator, connect the high-voltage cable from the X-ray tube-voltage measuring instrument to
the empty receptacle on the high-voltage generator.

Short together screws D1 and D2 on the mA Detector-2002 PCB at the top of the high-voltage
generator.

'7‘ DANGER

Insert insulating oil into empty receptacles on the X-ray high-voltage generator or

take other measures to prevent electrical discharge. Cap the free high-voltage
receptacles for safety.
This connection cannot be used if the measuring instrument is also used to

measure the tube current.

'7‘ DANGER

After use, remove the shorting between screws D1 and D2 on the mA
DETECTOR-2002 PCB.
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4. Checks and Adjustments

(3) Connecting the oscilloscope

Connect an oscilloscope to the output terminals of the measuring instruments.

The oscilloscope must have a memory function.

Do not connect the GND terminal in the power plug on the oscilloscope.

I cauTiON |

(4) Checks using the X-ray high-voltage generator measurement circuit

The method described below is a supplementary measurement method. It does not
accurately measure the tube voltage or tube current. Therefore, these measured

values are no more than guidelines.

I cauTiON |

4-18

(a) Measuring the radiography tube voltage

Use the 5V/100kV scale to observe the measured X-ray tube-voltage waveform
between the CP81 | TkV | and | GND | check terminals on the UD CONT-2005 PCB

in the rack inside the control cabinet.

To independently check the X-ray tube anode (+) and cathode (-), use the 5V/100kV
scale to observe the measured X-ray tube-voltage waveform across the
check terminal and the CP90 or CP83 terminal, respectively, on the
UD CONT-2005 PCB in the rack inside the control cabinet.

(b) Measuring the radiography tube current

Connect the oscilloscope to CP48 on the UD CONT-2005 PCB.
outputs the measured tube-current waveform using a 1V/200mA scale. (Correct
values are not output for approximately the first 5 ms.)

Fig. 4.6.3 shows an example of a measured tube-current waveform measured at
CP48 5ms

S

0.2V/div
TMA 10 ms/div
1V/200mA Tube current 200 mA

Fig.4.6.3 TMA
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4.6 Connecting the Tube Voltage/Tube Current Measuring Instruments

(c) Measuring the radiography time
Measure the radiography time from the tube-voltage waveform described in (a).

(d) Measured value display mode
This unit incorporates a function to measure the tube current flowing at the neutral
point and display the value on the console. This display can be used as a simple
tube-current meter if a reading is needed urgently. Select “Display the measured
values after exposure in the ZUD-HV Maintenance Tool.

To display the measured values, select the measured value display mode and set the
X-ray exposure time to at least 32 ms.
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4. Checks and Adjustments

4.7 X-ray Tube Aging

I\ cauTioN |

Execute X-ray tube aging according to the following procedure when it is first
used after the X-ray unit is installed or after the unit has been unused for one
month or more.

A general example is described below. For details, refer to instruction manual for the X-ray

tube.

Radiography

(1) Select the large focus and set the following radiography conditions:
Tube voltage 50 kV
Tube current Minimum position

Radiography time 0.1s
(2) Increase the tube voltage in 10kV steps up to the maximum operating tube voltage (but
not exceeding the maximum operating tube voltage of the X-ray high-voltage generator
used), making two X-ray exposures at each tube voltage at a rate of one exposure per
minute.
Refer to section 4.8 for details about the adjustment method for the radiography tube
current.
(3) If an error code is displayed on the console during aging, reduce the X-ray tube voltage
until it stabilizes. Make X-ray exposures for a while at this tube voltage before increasing
the tube voltage once more.

Fluoroscopy

(1) Select the fluoroscopy tube current adjustment mode (FVF, refer to section 4.9) and
select a technique that includes fluoroscopy.

(2) Set the fluoroscopy tube voltage to 50kV and apply the high voltage. Adjust the FVF value
setting at the console to bring the displayed tube current to 1mA + 0.2mA.

(3) Gradually increase the X-ray tube voltage at a rate of 10kV/minute to one of the following
voltages, and then conduct X-ray exposure for ten minutes. If the tube current fluctuates
during this process, readjust the FVF value.

(A) If the maximum continuous voltage of the of the X-ray high-voltage generator used is
higher than the maximum operating tube voltage of the X-ray tube, readjust the
maximum operating tube voltage.

(B) If not, readjust the maximum continuous voltage of the of the X-ray high-voltage
generator.
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4.7 X-ray Tube Aging

4.8 Adjusting the Radiography Tube Current

This system uses the constant-current heating method. Beware of the following points when

adjusting the tube current. For details about the X-ray tube unit, see the instruction manual for

the X-ray tube used.

(1) Use a tube current measuring instrument (milliammeter) that was calibrated within the
last year.

(2) Adjust the current 2 or 3 minutes after turning on the power.

(3) Do not exceed the maximum filament current (normally 5.2 A) of the tube used.

(4) Set the adjustment interval at 1 minute minimum, depending on the tube load. Do not
start adjustments from a tube current and tube voltage that create a large tube load.

(5) Adjust all measured tube currents to within £5% of the set tube current or £20 mA,
whichever is smaller.

(6) An error code (E23) is displayed on the remote console if the tube current exceeds the
set tube current value by 200mA or more.

(7) If the tube current is significantly smaller than the set tube current value, the tube voltage
tends to overshoot at startup, such that the tube voltage over circuit actuates and an error
code (E19, E20, E21, E22) is displayed.

4.8.1 Preparations

(1) This unit adjusts the tube voltage — filament current characteristic for each X-ray tube
focus setting and tube current position.

(2) The tube voltage is adjusted at 6 points: 40kV, 60kV, 80kV, 100kV, 125kV, and 150KkV.
However, if the maximum tube voltage for the tube used is 125kV, the tube voltage is
adjusted at five points from 40kV to 125kV. Similarly, if the maximum tube voltage is
100KV, it is adjusted at four points from 40kV to 100kV. The unit conducts linear
interpolation to determine the tube voltage between the adjustment points.

(3) The milliammeter is set to 20 ms delay time and 10 ms measurement time.

I\ cAuTION |

Always make the tube code and other initial settings (refer to section 4.4) before

adjusting the radiography tube current.
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4-22

4.8.2 Adjusting the Radiography Tube Current
The radiography tube current is adjusted by the adjustment PC.

After the adjustment is completed, press [Write] to register the adjusted FVR values.

(1) Start up the ZUD-HV Maintenance Toll and select [Adjustment, Setting][FVR].

™ ZUD-HY Maintenance Tool

Eile Help
Communcation, Piogram settee FVR |
System
Syetem Information e 1
Comm. Line Menitor e | Tube 2|
RTG Adjsst \
Error Log Small Focus | Largs Focus |
= Basic Setting ~
Option Setting 20 |20 |aoc |m |125 |m |o Io |o |o o io |

Technique Satting
Tiba Satting an ' - i} 40 456 432 420 4% 423
t

_F;;;;“ 60 4T3 455 442 431 420 410 435 431 421 428 4

Remote Console B0 |460 446 436 426 416 406 432 478 424 421 4B 416
GR Gonsole

Rk
3

Ext Quitput 1 4 442 L 4 47: 404 4 4.6 42 418 41 475
ARt b (1] 56 R 23 3 0 30 25 Z y 6 3
126 453 430 420 420 410 402 420 4B 41 418 415 492

FVF

= Console Setting 150 451 437 427 418 408 400 428 4% 420 17 4 41
Intercom

Console Farameter
Device Farameter
Fis Adpstmant
11 Phato tiner -
D SetFVR4.76 - Measured IFV 0,00
Chech. Mode : -
= Memery Shot
Fuoroscopy
Radivgraphy

heiease ALL items by 001 | Decrease ALL items by 001 |

| kit |

(2) Make sure that the technique is General Radiography.

(3) Select the [Tube 1] tab. (The [Tube 2] tab shows Tube 2 when the 2-tube option is
installed.)

(4) Select the [Large Focus] tab.
The horizontal axis represents the tube current (mA) and the vertical axis represents
the tube voltage (kV).
(5) Select the filament heating set value (A) in the table for the kV and mA values to be
adjusted.
(6) The current FVR setting is displayed in the [Set FVR] box. The set value can be
changed using the up and down arrow buttons.
(7) Conduct a radiography operation and check peak value on the oscilloscope.
The measurement point is CP48 (200 mA/V) on the UD CONT-2005 PCB.
(8) When all required setting changes have been made, press the [Write] button.
Normally set the radiography time to 40 ms.
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4.9 Adjusting the Fluoroscopy Tube Current

(9) For units other than ZUD-P40D/DS, next select [Small Focus] tab and make similar
adjustments. Press [Write] when the adjustments are completed. To increase or
decrease all filament heating set values in the table in 0.01 increments, click the
[Increase ALL items by 0.01] or [Decrease ALL items by 0.01] button, respectively.
Press [Write] to save the settings.

N cauTioN |

If an error code such as LO1 (Generator Load Over) or L0O2 (Emission Over) is

displayed, radiography is not possible with the set tube voltage and tube current.

Set the filament heating set value (FVR) to the estimated value.

4.9 Adjusting the Fluoroscopy Tube Current

This system uses the constant-current heating method. Beware of the following points when

adjusting the tube current. For details about the X-ray tube unit, see the operation manual for

the X-ray tube.

(1) Use a tube current measuring instrument (milliammeter) that was calibrated within the last
year.

(2) Adjust the current 2 or 3 minutes after turning on the power.

(3) Do not exceed the maximum filament current (normally 5.2 A) of the tube used.

4.9.1 Preparations

(1) This unit adjusts the tube voltage — filament current characteristic for each X-ray tube
focus setting and tube current position.

(2) The tube voltage is adjusted at 6 points: 50kV, 60kV, 80kV, 90kV, 100kV, and 115kV.
However, if the maximum tube voltage for the tube used is 125kV, the tube voltage is
adjusted at 6 points from 50kV to 125kV. The unit conducts linear interpolation to
determine the tube voltage between the adjustment points.

(3) The milliammeter is set to 20 ms delay time and 10 ms measurement time.
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4.9.2 Adjusting the Continuous Fluoroscopy Tube Current

The fluoroscopy tube current is adjusted by the maintenance.

After the adjustment is complete, press [Write] to register the adjusted FVF values.

S

CAUTION |

measuring instrument is connected.

Disconnect the tube-voltage measuring instrument.

Errors occur when adjusting the fluoroscopy tube voltage if the tube-voltage

1)

™ ZUD-HV Mamntenance Tool

= aystem
System Information
Camm Line Manitor
RTC Adnst
Ermor Log
- Basic Setting
Opticn Setting
Technique Setting
Tubre Setting
Fatings
~ APR
Famate Consale
GR Console
Ext Output
= Adustment, Setting
FYR
FVF]
= Console Setting
Intercom
Coneole Paramater
Device Parameter
ke Adustment
L1 Proto timer
Drect Fhoto timer
Check Mode
= M=mory Shot
Flucroscopy
Fadography

MUNICation, Program settng

2) R
Set Fkv|50

Set Fkv  82.0

0.
Measured IFV (.

Measured FmA

™ Pulse mA Adwust 12)

FVF |
Flo “ode 1
R
FEV 60 1] 1] 100 115
FmA [0 060 0 30 2m 2@
FVF 272 281 310 300 306 306
_ 3
Max. Fluo, kV ETE A 4)
Min Fluo kY P = kv
Fluo. Mode |Cortuous ;I5)
Focus when [Small Focus _-6)
Caontionous (o ' - 7
Focus when |Small Focus '_I )
Puised fuo
Pfluo. Pulse Width T = ..«
| LS | 8)
13)—'Iuo Tube Voltage Adjustment
— + FE Measured FiLV
Adust FrV by KV meter
Tube Voltage st 8V [0 =|kv
Tube Voltaee at 115KV | —| kv

Start up the ZUD-HV Maintenance Toll and select [Adjustment, Setting][FVF].

9)
00 10)
00 11)

(2) Make sure that the [Fluo. Mode] is set to [Continuous]. [5)]

If it appears as [Pulsed], set continuous fluoroscopy at the DR unit.

(3) Set [Focus when Continuous fluo.] to [Large Focus] or [Small Focus]. [6)]

(4) The [Max. fluo. kV] or [Min. Fluo. kV] set value can be changed using the up and down

arrow buttons at the right. [3), 4)]
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4.9 Adjusting the Fluoroscopy Tube Current

(5) Fluoroscopy tube voltage — fluoroscopy tube current curve settings

* The first row of Table 1) shows the set fluoroscopy tube voltage (FkV). When a value is
selected in this row, the name of the box 2) changes to [Set FkV]. The set value can be
changed using the up and down arrow buttons.
The second row shows the set fluoroscopy tube current (FmA). An FmA value can be
changed when it is selected in this table.
Category fluoroscopy tube current position is shown below.(SDR-100 and SF6020ZD
are common.)

Fluoroscopy tube

50kV 60kV | 90kV | 100kV | 115kV | 120kV
voltage [kV]

200kHU type 0.3mA | 0.5mA | 25mA | 2.5mA | 2.3mA | 2.2mA
300kHU type 0.3mA | 0.5mA | 25mA | 2.5mA | 2.3mA | 2.2mA
400kHU type 0.35mA | 0.6mA | 3.1mA | 3.1ImA | 2.7mA | 2.6mA

Fluoroscopy tube
50kV 60kV | 70kV | 85kV | 100kV | 120kV
voltage [kV]
140kHU type

(1.2U161CFL-31)

0.3mA | 0.5mA | 1.5mA | 2.0mA | 1.7mA | 1.5mA

* |f measurement dose of fluoroscopy exceeds regulation (50 mGy/min(5.75
R/min)), adjust get down fluoroscopy tube current of 120kV point. After
adjustment, confirm that dose doesn’'t exceed regulation by every fluoroscopy

tube voltage.

(6) Select the filament heating set value (FVF) in the table for the kV and mA values to be
adjusted. The tube voltage setting on the console also changes.

(7) The current FVF setting is displayed in the 2) [Set FVF] box. The set value can be
changed using the up and down arrow buttons.

(8) Conduct a fluoroscopy operation and check the value displayed on the tube-current

meter. Adjust the FVF value for the set tube current until the selected set
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/1| cAUTION |

The UD CONT-2005 CP peak value is not the measured fluoroscopy tube

current value, due to the high proportion of the current value (0.16 mA to 0.42 mA)

flowing in the tube-voltage detection resistance on the high-voltage transformer
during fluoroscopy.

Always check the value indicated on the tube-current meter.

The measured value displayed on the console by the ZUD-HV Maintenance Tool has

been corrected by subtracting the resistance current above.

(9) When all required FkV position adjustments have been made, press the [Write] button.

4-26
M501- E376



INSTALLATION

4.9 Adjusting the Fluoroscopy Tube Current

4.9.3 Pulse fluoroscopy tube current adjustment
To adjust pulse fluoroscopy tube current, use adjustment PC.

Afterwards, to save adjusted FVF value and setting, press the “write” button.

(1) Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][FVF].

* ZUD-HV Maintenance Tool EER
Filk Hep
[ Communication, Program setteg | FVF |
System
System hiormation Fluo. Mode 1 |
Comm. Line Menitor
RTC Adjst Fiv ) 60 1} 100 110 120
Error Log
= Basic Setting FmA 030 060 230 230 200 200 - [ -
Option Sett =
i s FVF [289 307 a45 345 340 339 Set FkV |50 -l
Tubs Satting PmA [18 a0 138 138 121 121
Remote Console - o Set FkV 50.0
GR Corsole Max. Floo. KV 2 = kV
Ext Qutput - Measured FmA  0.00
Admssiment, Setting Min Fhn kV | H kv
3 ) . Measured IFV 2,73
Fiuo. Mods [Futios 1o 11

= Console Sefting —
l‘ﬂeﬂ:om ' — — I~ Pulse mA Adpmt
o Focis whan |Small Forue  w |
Console Farameter —

Continuous fhuo.
Device Faremeter - T =
Fis Adpstment ncus when |5mall Focue  w |
11 Photo timer Pulsed flue -
Diect Photo timer Piluc Pulze Width e = meec
Check Mode -
= Memory Shot
h:woscom Fluo. Tube Vollage Adpsstment
Radigraphy B - Measured FLY
I~ Adpst FkY Hor N mtiar
Tube Vollage at 0B [ 1. — k¥
Tiba Voltage st 118V [ Y
= 0 00 100 10 120
Virite

(2) Start up the DR device, setting fluoroscopy condition to pulse fluoroscopy 3.75fps.
(Setting of fluoroscopy condition can execute in “APR temporary compilation” of
radiography condition in the DR monitor.)
Set pulse rate to 3.75fps absolutely, to reduce load of tube while adjusting it.
(3) Determine peak value (P.mA) of pulse fluoroscopy tube current which is adjusted.
Be sure to input following parameter.
Reconfirm parameter in “FLEXAVISION Image Adjustment Manual”.
i)  Set pulse width to 11msec.
i) Input setting pulse fluoroscopy average tube current (FmA) at 15fps against

each setting fluoroscopy tube voltage (FkV).

It depends on kind of tube, recommendation fluoroscopy curve is different so refer to
“FLEXAVISION Image Adjustment Manual”.

(4) Confirm that “fluoroscopy mode “ is “pulse fluoroscopy”.
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(5) Check “pulse mA adjustment mode” checkbox.
Pulse width becomes 25msec fixed for adjustment.
(6) Adjust peak value(P.mA) of pulse fluoroscopy tube current against each setting
fluoroscopy tube voltage(FkV).
i)  Confirm tube voltage waveform by output waveform of milliammeter.
i) Supplementary method can use TMA waveform of check pin on UD

CONT-2005 PCB or “ADC waveform indication” of ZUD-HV Maintenance

Tool.
2007-02,02 17:45:57 ann Normal
YOKOGAWR 4 16 20MS/s  Snsdliv
CHI LR : B U I : : : CH1 10:1
: : : : : : : : 0.500 U div
OC  Full
Edge CH1 §
Normal
1.000 U
Lso0n, noius ~0.500 v : : : : : : 45000. 00us
ms(C1) 1.36389V

iii) Execute pulse fluoroscopy, change FVF value to above waveform becomes
peak value(P.mA) of pulse fluoroscopy tube current in table.
iv)  When pulse fluoroscopy tube current is steady, adjust peak value (PMA) to

20~25msec.
v) Adjust waveform value(P.mA) of pulse fluoroscopy tube current against every

setting fluoroscopy tube voltage(FkV).
(7) Remove check of “pulse mA adjustment mode” checkbox.

(8) Press “write” button.

I\ cauTioN |

FmA and P.mA as pulse fluoroscopy is related to following diagram.

| N N N
O A o

\ I \ I \ FMA: Average tube current decided
P.mA: by PMA and pulse width,
Pulse width when 15fps pulse fluoroscopy.

pulse current per pulse
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4.10 Checking and Adjusting the Tube Voltage

4.10 Checking and Adjusting the Tube Voltage

Checking the X-ray Tube Voltage Waveform

The X-ray tube voltage is normally adjusted before dispatch from the factory. No adjustment
is required during installation. Follow the procedure below to check that the tube voltage

values and waveform are adjusted correctly.

I\ cAUTION |

Fully age the X-ray tube before making this adjustment.

Age the tube as described in section 4.7.

(1) Connecting the Measuring Instrument
Check that the X-ray tube-voltage measuring instrument, tube-current measuring
instrument, and oscilloscope are connected as described in section 4.6.
(2) Setting the Radiography Conditions
kV: Minimum settable tube voltage to 100 kV (maximum settable value if
setting is not possible)
mA: 100 mA or 500 mA (or the closest value if setting is not possible)
sec: 0.1 sec (or the closest value if setting is not possible)
Technique: General technique (any technique is OK that permits a single X-ray
exposure)

(3) Checking the X-ray Tube Voltage and Waveform

kv kv

t
0.5 1 15 (ms) 10 20 100 (ms)

Fig. 4.10.1 A - K Outputs of the Tube-voltage Measuring Instrument

Conduct X-ray exposures while increasing the tube voltage in 10 kV to 20 kV steps from the
minimum settable tube voltage up to 100 kV. Switch the oscilloscope sweep time and check
that the high-voltage waveform appears as shown in Fig. 4.10.1 above. Also check the X-ray
tube voltage value.

The rise time of the tube-voltage waveform and the size of the ripple differs a little due to the
length of the high-voltage cable.

If the correct result cannot be obtained when checking the X-ray tub voltage value, readjust
the tube voltage according to sections 1.10 “Adjusting the Tube Voltage” and 1.11 “Adjusting
the Radiography Tube Voltage Feedback Sensitivity” in the MAINTENANCE.
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(4) If No X-ray Tube-voltage Measuring Instrument is Available

I\ cauTioN |

The method described below is a supplementary measurement method. It does

not accurately measure the tube voltage or tube current. Therefore, these

measured values are no more than guidelines.

A simple measurement of the tube voltage value is possible using the method described
below.

Measure the voltage between CP81 and on the UD CONT-2005 PCB with a

correctly calibrated oscilloscope. The value obtained has a relationship of approximately 1 V /
20 kV with the tube voltage.

Fig. 4.10.2 TKV Waveform

Fig. 4.10.2 TkV Waveform shows an example of the waveform at the check pin CP81/ TKV |
at 100 kV X-ray tube voltage.
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4.11 Adjusting the Iris

Start up XUD-HV Maintenance Tool, open “Iris Adjustment” window in “Adjustment,

Setting” and adjust following.

e Iris value at the time of fluoroscopy and DR radiography

¢ IBS Response value of each pulse rate

® ZUD-HY Maintenance Tool EER
Eil: Help
Communication, Program satting Fis Adjustment |
= Gystem
Syotem Information Flio. mode 1 | DR/Serial |
Camm Line Manitor
RTC Adpust Gan ADJ 103 H OffectADY |1 =
BasE"g Log Fis value =
= ic Setting c ,
Opticn Setiing inse Open Be Messured
Technique Sefting I J g2 o B8
Tubre Setting . ¥ £ 18,
Fatin
- nor.-_“ ons Calb Set Range | 1]
Remate Consale T
: GR Console Friz Switchovar by Fhoky
1t Output =
~ Adustment, Setting Set Fkv  82.0 W Use
FVYR s
> Theeshold FlV 1o = kv
2, Measured FmA  0.00 Glosa -> Opard =1
Foom Teeshod PRy 0 kv
e ) Jpen - Close S
Mlt:m;r:’:‘:;m oy 7 uss IBS h:l‘a" :r::: k!o j
i i St -
- kis changing rate R
L1 Proto timer Puised flo =
Drect Fhoto timer IBS rezponse
Check Mode
pu 11 Fisld
- "‘e";::; Stol Cont. [30fps |l$los |F5lo: |3 'Mos'
VCCOpY Large fiebd
Fadiography - F.Gan 00 100 1 100 10
f* 15t held
~ Ond fiald 1Gan 300 500 400 200 200
Delay 00 300 M0 a0 200
Small field
Write

4.11.1 Adjusting the Iris

(1) Iris calibration
Before Iris adjustment, press “Calib Set Range” button and execute following iris
calibration.

e Correction of error of measurement value and iris setting value of Iris control circuit.
(Adjustment of detection gain and offset of when iris measurement value A/D is
changed.)

e Detection of iris setting possible area.

After calibration is finished, confirm that difference of iris setting value and measurement
value is max *10.
To change gain correction value and offset correction value which are calculated after

calibration, it can fine adjust difference of iris setting value and measurement value.
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(2) Adjusting the Iris of Fluoroscopy
Select “Fluo mode 1” tab.
It can change iris value to move “iris value” slider. When iris value makes large, iris is
open.
Execute fluoroscopy with IBS, and adjust Iris value in order to IBS balance kV reaches
specified value.
ON/OFF of IBS and state of continuous fluoroscopy/pulse fluoroscopy are displayed check
boxes. To change each state, switch over fluoroscopy mode by SDR-100 and IBS button
on the remote console.
Adjust Iris value in each continuous fluoroscopy/pulse fluoroscopy and I.I. field size.
Details of IBS balance value and the like of each condition refers to Image Adjustment
Manual.

(3) Adijusting the Iris of Radiography
Select “Spot/serial radiography” tab.
It can change iris value to move “iris value” slider. When Iris value makes large, iris is open.
At specified radiography condition, adjust Iris value to become pertinent digital value of
SDR-100.
Adjust Iris value in each I.I. field size. Details of radiography conditions when Iris adjusting
refers to Image Adjustment Manual.
In addition, Iris value of FSP radiography operates same value of adjustment value of DR

radiography.

Input data of Iris value

Standard Volue Input Data
continuous pulse DR continuous pulse DR
fluo. fluo. radiography fluo. fluo. radiography
1st. field 300 250 200
2st. field 320 260 220
3st. field 340 270 240
4st. field 360 280 260
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4.11.2 Adjusting the IBS response
After adjust Iris value, to change following parameter, it can possible to adjust IBS response.
Following parameters can set each sequence pulse fluoroscopy and pulse rate.
e  Proportion gain
It need not change in principle.
e Integral gain
To make value large, response of IBS operation becomes fast. When value is too large,
hunting of brightness and vibration are shown, reduce the value.
Pulse rate is low, it tend to happen hunting.
e  Delay time of IBS
Set delay time(ms) to start to fluoroscopy until start to IBS control.

When hunting when start to radiography is large, increase value large.

4.11.3 Setting of Iris kV interlock function
To use Iris Switchover by Fluo.kV, to open iris when balance kV is high because body
thickness is large, it can increase advancement of fluoroscopy image and fluoroscopy
possible body thickness.
Iris kV interlock function is availableness when check “apply”, following parameter setting is
enabled.

e Threshold FKV (Close -> Open)

Set fluoroscopy tube voltage of to open iris
Threshold FKV (Open -> Close)

Set fluoroscopy tube voltage of to close iris

Iris change value when switchover

Set variation to open iris from normal iris setting value.

Iris changing rate

Set variation speed of iris.

I\ cauTioN |

When difference of Threshold FKV (Close -> Open) and Threshold FKV (Open ->

Close) is small and iris variation is large, it tends to take place hunting. When the
hunting happens, to make Iris switching voltage large or to make Iris variation

small.

Iris Switchover by Fluo.kV is availableness when fluoroscopy. It has not an effect on

radiography.
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Input data of Iris Switchover by Fluo.kV

Standard Volue Input Data
Iris Switchover by Fluo. KV Use
Threshold FKV (Close -> Open) 110
Threshold FKV (Open -> Close) 90
Iris change value when switchover 60
Iris changing rate 2

4.12 Adjusting the Il Phototimer
4.12.1 Preparations
No additional components are required, as the UD CONT-2005 PCB incorporates an
automated phototimer control circuit of I.I. photo-pickup type as standard.
(1) Check that the photocell cable connects the I.I. to the UD CONT-2005 PCB, as
described in section 3.8.

(2) For techniques using L.I. indirect phototimer radiography, ensure that [l.l. Indirect] is

selected on the ZUD-HV Maintenance Tool [Basic Setting][Technique Setting] screen.

™ ZUD-HV Maintenance Tool

Eil:  Help
Communication, Program setting 11 PhotoTimer
= Oystem
Syatem Information FSP Div coirection
Camm Line Moninr
RTC Adpust ;
Eror Log [ Syne with the pragent div slatus
- Basic Sett
lexn.‘;lrm I — =814 1) 16% 1814517
Technique Setting Ky ancea ; 3 ]-. M |'I-| m
Tube Setting — | : )
Fatings Carrection 0 B2 = 2ofH2 ZofHI 20fH3 2ofHI
= APR
Famate Consala
GR Console
Ext Output : v
= Adustment, Setting ‘%‘_’l':_ﬁ'm for i
FVR =i
FVF Remote Console | GR Corsole |
= Console Settng \ ;
btercom Tech Eutton A | Tach Button B | Tach Button G |
Concoles Paramatsr
Device Paramster
s Adustment F—r— —
I I Frato Input Gam | j I 'j =1 f S‘E'on Time | j
Direct Photo timer Corr
Check Mode T tags C i
= Memwory Shot ube Voltage Comrection
Flucroscopy . -
Fadograhy Tube Voltage &V} Ef [« 80 12
| 1 5
Correction 00 |"n 0 L 5
White |

4.12.2 Density Adjustment

Conduct phototimer radiography and determine the tube current and radiography time for

optimal exposure.
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As an L.I. phototimer is used across a wide range of conditions from low to high tube voltage,
density adjustment is required in addition to adjustment for tube-voltage dependency. If the
actual tube voltage used is relatively constant, set the actual tube voltage used.
Confirm that the value of [Short Time Correction] is "127".
(Range:0<max. correction> to 255<min. correction>)
4.12.2.1 Checking the Optimal Exposure Conditions
Before conducting phototimer density adjustments, use an acrylic phantom with the
actual imaging system to determine the most suitable exposure conditions (density 1.3 or
user’s preferred value) for radiography (tube voltage, radiography time).
In addition, in case of add tube voltage correction, obtain tube current and radiography
time which are optimal exposure when tube voltage is 90kV point, 50kV point, 80kV point
and 120kV point.
Radiography tube voltage is 90kV, acrylic phantom is 19cm.
Radiography tube voltage is 80kV, acrylic phantom is 15¢cm.
Radiography tube voltage is 50kV, acrylic phantom is 3cm.
Radiography tube voltage is 120kV, acrylic phantom is 24cm.
Above as a standard, execute manual radiography and obtain tube current and

radiography time each optimal exposure.

4.12.2.2 Adjusting the Photo Input Gain
Start up the ZUD-HV Maintenance Toll and select [Adjustment, Setting][l.I. Photo Timer].
(1) Set the [Tube Voltage Correction] for 90 kV radiography tube voltage to the values
below. In default, it has not 90kV position, so use 100kV position as 90kV.
Lead-free cassettes 250
Cassette containing lead 100 (*)
CR Cassette 250
* Gain adjustment is easier for a cassette containing lead, as little light enters the L.I.
photocell. Set the correction values for other radiography tube voltages to half the
preset values.
(2) On the remote console, set the tube voltage to 90 kV and the tube current to the
same value as the radiography conditions investigated in (1).
Set the radiography time longer than the time in the radiography conditions
investigated in (1).
(3) Conduct fluoroscopy. Change the Photo Input Gain value with the ZUD-HV
Maintenance Tool until the measured value becomes the same as the radiography

time investigated in (1).
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Execute following setting, after X-ray exposure, cassette is not remove, it is possible
double X-ray exposure so you can reduce time spent on phototimer adjustment.
e Setting DTC PCB DIP switch 1-2: ON
e Specification
1) In case of spot filming: Putting cassette in and out becomes possible by
cassette carrier key on remote console.
2) Cassette tray radiography: double x-ray exposure is enabled without change
cassette radiography position.

o To press reset button after DTC PCB setting, it is reflected.

I\ cauTioN |

Input and adjust photo input gain value select field size which is selected console by

ZUD-HV Maintenance Tool without relation to “I.I. field size when FSP radiography” of
“Option Setting” window.
After adjustment, imput same value as all the field sizes ecept the adjusted field.

After adjustment of phototimer is completed, turn off DIP switch 1-2 of DTC PCB.

4.12.2.3 Adjustment for Tube-Voltage Dependency

At the radiography conditions investigated in 4.12.2.1, adjust the tube voltage correction

value to achieve the appropriate exposure. Make this adjustment after adjusting the

density at 90 kV tube voltage, as described in section 4.12.2.2.

(1) Set the radiography conditions determined in section 4.12.2.1.

(2) Conduct phototimer radiography and check the measured radiography time. Adjust
the correction value for the radiography tube voltage position in [Tube Voltage
Correction] until the time becomes the same as the measured radiography time
investigated in 4.12.2.1. (Range: 0 to 500%) The larger the value, the shorter the

radiography time.

50 60 100 140
Fuji FCR5000plus 11 41 312 397
Fuji CAPSULA 19 55 304 248
50 70 100 120
Konica REGIUS190 12 87 317 385
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(3) Repeat steps (1) and (2) for all tube voltage positions.

(4) After the adjustment is complete, press [Write].

Tube voltage position 50 60 100 140
(KV)

19 55 304 248

Correction value

4.12.2.4 Adjusting the Short-Time Characteristic Correction Circuit

Adjust the [Short time correction] value if the object is thin and the density increases as
the radiography time becomes shorter. The larger the value, the shorter the radiography
time. (The density decreases.)

Setting possible area is 0(max. correction) ~255(min.correction).

After the adjustment is complete, press [Write].

4.12.2.5 Division Correction

(1) If the technique is FSP, select [Division Mode] 1 and set the correction value to 100
for the entire area for cassette sizes 11 x 14, 14 x 14, and 14 x 17. Conduct
phototimer radiography with a 14 x 14 cassette and change the photo timer gain
value.

(2) Enter the appropriate correction value for the film size and division size. The preset

values are shown in the table below.

Check the [Sync with the present div. status] checkbox to link the division mode in

the Maintenance Tool to the division mode selected at the console.

Division . : Correction value (%)
Film size
mode (Preset value)

1414 1114x 1414 17

1 . - . . 100
Bx1010% 8

2 .- 83

T 1313 1114= 1314 17

3 1 I [ 82

2ofH? 2ofH3 PofHE ZofH2
1012

4 = 70

2of Wi
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1411131418 = 17

i i .
FofH3 3ofH3I 3ofH3
T4 1113= 1418 = 17

il i s
1ofH3 1ofH3 1ofH3
0= 12

7 L 51
1of H2
i0x 12

8 E 46
1of 4
0= 12

9 Eﬂ 73
2of 4
in=1z2

10 E 35
Zof 4
in=1z2

11 Eﬂ 46
dof 4
10= 8

12 N 46
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10= 8

13 0 | 71
2af H2
11 =% 14
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1of 2
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15 . N 93
0= 12

16 - 80
1of WE
0= 12

17 80
2of H2
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4.13 Adjusting the Direct Phototimer
4.13.1 Configuration
The phototimer option for this ZUD Series comprises a direct phototimer control PCB, a

phototimer photo sensor, and accessories.

Table Phototimer Option for ZUD40 Series

Name Direct phototimer for SF system Direct phototimer for HB, FD systems
Configuration | 1. Phototimer photo sensor 1. Phototimer photo sensor SPT-XD-A4A
SPT-XD-A4A (502-22087-01)

(502-22087-01)
2. EXT I/F-2005 PCB (502-25068)
101. Spacer, BSF-415 4
101. Screw, SUS SEMS P3 M4x10 4

Maximum 3 direct phototimer can be connected.
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4.13.2 Installation

Install the unit and connect the wiring as shown in the diagram below.

to Phototimer
photo sensor

@IEWMI ©_

! n
- 1 GF-B020ED WAIN
T T
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i
.
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4.13 Adjusting the Direct Phototimer

4.13 3 Adjustment

4.13.3.1Connecting the phototimer photo sensor

Photo sensor No. Connected to EXT I/F-2005 PCB connector
No.1 photo sensor JDT1 [DET]]
No.2 photo sensor JDT2 [DET2]
No.3 photo sensor JDT3 [DET3]

I cauTiON |

* Be sure to connect the shield wire to the EXT I/F-2005 PCB GND terminal.

* Clamp the cable along its length to prevent high loads on the cable which can
cause discontinuities or other problems.

* Put the label of the photo-sensor cable of the attachment.

Phototimer photo sensor

SR IILT Tl
L AR 2R

Don't hold this part.
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4.13.3.2 Initial Settings

Referring to (2) Setting the Techniques in 4.4 Initial Settings, allocate the phototimer photo

sensors for the techniques using the direct phototimer.

Next, make the following initial settings related to the direct phototimer for each technique
on the adjustment software [Basic Setting][Direct Photo Timer] screen. This can be
selected only if the photodetector setting is “Xe direct phototimer 1" to “Xe direct

phototimer 3” on ZUD-HV Maintenance Tool [Basic Setting][Technique Setting] screen.

™ ZUD-HV Maintenance Tool

Eil: Help

Communication, Program setting
= Gystem
Syotem Information
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Ermor Log
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Tubre Setting
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GR Console
Ext Output
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FVYR
FVF
= Console Settg
Itercom
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Device Paramater
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11 Photo timer

Check Mooe

= M=mosy Shot
Flucroscopy
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Direct Photo timer |
Remote Console | GR Caneole |
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Fhoto field type ﬁﬁeijs tvpe Short Time Corr. U3 ¥ =
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Phota Input Gain L’m 700 00 @
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I -
Tibe Voltage &\) l[" 80 0 i
{15
l"au_.‘lm 'ﬂ |l-0 ]m IIOJ ﬁ
Write

+ Photo Field Type

Select the type of photo sensor detected. The table below shows the SPT-XD Series

photo sensor corresponding to the set items.

Set item Corresponding photo sensor
Field 1 SPT-XD-A1A

Field 2 None

Field 3 SPT-XD-A3B

Field 4 SPT-XD-A4A
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+ Photo Mode
Sets the phototimer operation mode. Select one of the modes shown below. The Peak

mode is normally selected.

Operation mode
beak Photo shutoff when any one selected photo pickup field meets the
ea
photo shutoff conditions.
Photo shutoff when average of all selected photo pickup fields meet
Average

the photo shutoff conditions.

AND Photo shutoff when all selected photo pickup fields meet the photo
shutoff conditions.

+ Use Offset Correction
Put a checkmark in this checkbox to operate the input offset cancelling circuit for the

direct phototimer. Normally check this checkbox.

I\ cauTiON |

Large discrepancies may occur in the density if the offset correction function is not

operating.

4.13.4 Density Adjustment

4.13.4.1 Checking the Optimal Exposure Conditions
Before conducting phototimer density adjustments, use a phantom with the actual imaging
system to determine the most suitable exposure conditions (density 1.3 or user’s preferred
value) for radiography (tube voltage, tube current, radiography time).
To apply tube voltage correction, also determine the tube current and radiography time for
optimal exposure at the 90 kV, 50 kV, 80 kV, and 120 kV points.

19 cm acrylic phantom at 90 kV radiography tube voltage

15 cm acrylic phantom at 80 kV radiography tube voltage

3 cm acrylic phantom at 50 kV radiography tube voltage
24 cm acrylic phantom at 120 kV radiography tube voltage

Using these phantom sizes as guidelines, manually conduct phototimer radiography and
determine the tube current and radiography time for each optimal exposure.
Confirm that the value of [Short Time Correction] is "4093".

(Range:4090<max. correction> to 4095<min. correction>)
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4-44

4.13.4.2 Adjusting the Photo Timer Gains

Adjust the photo input gain for each photo pickup field at the remote console to achieve

the appropriate exposure at the radiography conditions investigated in 4.13.4.1.

1)
)

®)
(4)
(®)

(6)
(@)

Set the Photo Input Gain (Coarse) to [High]. Set all the Photo Input Offset values to 0.
Set the radiography conditions determined in section 4.13.4.1 for 90 kV radiography
tube voltage.

Turn ON AEC and select one photo pickup field to be adjusted.

Select some photo pickup fields with ZUD-HV Maintenance Tool.

Conduct phototimer radiography and check the measured radiography time. Adjust
the photo input gain of the photo pickup field selected in (4) until the time becomes the
same as the measured radiography time investigated in 4.13.4.1. (Range: 0 to 4095)
The larger the value, the shorter the radiography time.

Repeat steps (3) and (5) for all photo pickup fields.

After the adjustment is complete, press [Write].

4.13.4.3 Adjustment for Tube-Voltage Dependency Correction Value

At the radiography conditions investigated in 4.13.4.1, adjust the tube voltage correction

value to achieve the appropriate exposure. Make this adjustment after adjusting the

density at 90 kV tube voltage, as described in section 4.13.4.2.

1)
@)

®)
(4)

Set the radiography conditions determined in section 4.13.4.1.

Conduct phototimer radiography and check the measured radiography time. Adjust
the correction value for the radiography tube voltage position in [Tube Voltage
Correction] until the time becomes the same as the measured radiography time
investigated in 4.13.4.1. (Range: 0 to 500%) The larger the value, the shorter the
radiography time.

Repeat steps (1) and (2) for all tube voltage positions.

After the adjustment is complete, press [Write].

4.13.4.4 Adjusting the Short-Time Characteristic Correction Circuit

Adjust the [Short time correction] value if the object is thin and the density increases as the

radiography time becomes shorter. The larger the value, the shorter the radiography time.

(The density decreases.)

After the adjustment is complete, press [Write].

Short Time Correction can be adjusted between from O<max. correction> to 4095<min.

correction>.
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4.13.4.5 Default Values for Direct Phototimer Settings

The table below lists the default values for the direct phototimer settings.

Photo field type 4 Photo field
Photo Mode Peak
Use Offset Correction Yes
Photo Input Gain (Coarse) High
Field 1 2 3 4
Photo Input Gain 250 275 320 360
Photo Input Offset 0 0 0 0
Tube Voltage Correction (kV) 60 80 90 120
Tube Voltage Correction (%) 186 105 100 65
Short Time Correction 4093

4.14 Setting the Realtime Clock
The following settings can be made for the realtime clock. After the adjustment is complete,
press [Write] to register the adjusted values.
(1) Setting the time and date
Set the date and time for the realtime clock on UDCONT-2005 PCB.
Enter the time and date in the [Setting Data] area and click the [Time Adjust] button to
change the time and date setting for the realtime clock.
Check [Sync with PC Clock] to automatically synchronize the data values in the
[Setting Data] area to the PC time.
(2) Adjusting the Clock
Change the value of the [Adjustment Register] to delay or advance the realtime
clock. The larger the value, the greater the delay of the realtime clock. Each
change of 1 to the [Adjustment Register] delays or advances the realtime clock by
about 0.26 seconds per day.

Normally set this value to 18.
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4.15 Setting the Intercom

The following settings can be made for the intercom systems from operation room microphone
to examination room speaker (Doctor -> Patient) and from examination room microphone to
operation room speaker (Patient -> Doctor).

Adjust the following settings as required for the environments in the rooms. No other items can

be changed.

(1) Sound settings (Bass, Mid, Treble)
Change the [Bass], [Mid], and [Treble] set values to adjust the corresponding bass, mid,
and treble ranges. (0 db: standard setting. Increasing the value increases the intensity in
the corresponding range.) If howling occurs, it can sometimes be prevented by reducing

the intensity in the region corresponding to the howling.

(2) Volume
Sets the intercom volume. (Console VR: set from remote console. Other: Use fixed

volume. The larger the value, the higher the volume.)

(3) Input Gain
Sets the sensitivity of each microphone connected to the intercom. (The larger the value,

the higher the sensitivity. ) Howling may occur if this value is too high.

(4) StandBy Signal
Check this checkbox to temporarily mute the intercom.

After the intercom adjustment is complete, press [Write] to register the settings.
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FYF
= Comsole Setting e — e —
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Em:; Parameter T
stmert "y - - T T, =
IL Proto timer i 1o Treble [0~
Dract Fhoto timer
| Bt Chanrel | J Channel |
Flucroscopy
Rty Vokirre [Cansle VR ~] Vekune Consale VR 7]
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Input Line Input Line |
Preset Data
Doctor Bass 0dB
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Input Gain +12dB
Patient Bass 0dB
! Mid. -10dB
Doctor Treble -10dB
(Hear) Volume Console VR
Input Gain +12dB
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4.16 Console Settings
The following settings can be made for the operating consoles. (The settings apply to the
remote console and local console.) No other items can be changed. After the console
adjustment is complete, press [Write] to register the settings.
(1) Buzzer Frequency
Sets the frequencies for Buzzer 1 (Fluoroscopy timer warning buzzer) and Buzzer 2
(fluoroscopy warning sound, key click sound).
Press the [One Shot] button to sound the buzzer during the One Shot duration time.
Press the [BEEP] button to turn the buzzer on or off.
(2) Buzzer Volume
Adjusts the buzzer volume.
(3) One Shot duration time

Adjusts the time that the One Shot buzzer sounds (click sound, etc.).

™ ZUD-HV Mamntenance Tool
Fil=  Help

Communication, Program setting  Console Parameter |
= Gystem
Srotem Information Buzzer
Camm Line Manitor
1 -
RIC Adus B || e 2|
Ermor Log Frecuency
- Basic Setting ] " 1 ' i ' " ' ' p—
Optien Setting I i {500 Hr
Technique Setting
Tubre Setting = I
Fatrgs One Shot BEEP
- APR
Famate Consnle

GR Console Vnkime
ExtOutput | U e wa ek e e as —
= Adustment. Setting r I Cine Shot duration time [100 J meec
FYR
FVF
= Console Setting LED
Intercom
cyc [ IIII;
iUl Parametar bink cycle (Hi-speed) | muec
ks Adustment e ow-spand) | "= menc
LT Photo timer BlRkCaysia stonspench SN N =)
Drect Fhoto timer
Check Mode =
= Msnwry Shot UAN
Flucroscopy i |
Fadoeraphy Key data sendng petiod | —| mzec
A/D data sending period | '—_-;m:ec
Titercom Vokime f —i e
data sending period —
White
Preset Data
Buzzerl 500
Buzzer2 1000
One Shot duration time 100
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4.17 APR Settings

4.17.1 Setting of remote console APR

Start up ZUD-HV Maintenance Tool, the following settings can be made for each [APR] button

on the remote operating console. Select the tab for the technique button for which the APR is

to be set. Change the [APR No.] value to display the contents of the APR to be set.

After the APR settings are complete, press [Write] to register the settings.

(1) Radio. Technique Factors

Selects the conditions for radiography when the [APR] button is pressed (radiography
tube voltage, current, time, mAs, focus size, 2 control/3 control). If the [use 2 Control]
checkbox is checked, mAs control is conducted and the radiography tube current and
radiography time cannot be selected. If this checkbox is unchecked, mA/sec control is
conducted and radiography mAs cannot be selected.

* This section is availableness when “(5) memory shot” is not checked.

(2) Fluo. Technique Factors

Selects the conditions for fluoroscopy when the [APR] button is pressed (fluoroscopy
starting voltage, enable/disable IBS).

Put a checkmark in the [enable IBS] checkbox to enable IBS.

(3)Phototimer

(4)

(5)

(6)

4-50

Selects the conditions for the phototimer when the [APR] button is pressed (use/not use
phototimer, phototimer sensitivity, phototimer density, photo pickup field).

The photo pickup field setting ([PT Field] is ignored for techniques for which the direct
phototimer is not selected.

* This section is availableness when “(5) memory shot” is not checked.

Il. Field Size

Selects the L.I. field size when the [APR] button is pressed.

When use DR, this setting is ignored.

Memory Shot

Selects the conditions for the memory shot when the [APR] button is pressed (use/not
use memory shot, memory shot number used).

Refer to 4.18 for the content of each memory shot number.

This setting is ignored for techniques which do not use fluoroscopy.

* This section can only set when “(3) phototimer” is availableness.

Image reverse setting

Select On/Off of image horizontal/vertical reverse. When check box is selected, image

reverse becomes ON. When using DR, this setting is ignored.
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™ ZUD-HV Maintenance Tool
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- Basic Setting =1
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Tubre Setting
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4.17.2 Setting the APR of general radiography console
Run the ZUD-HV Maintenance Tool, open “APR” and “GR console” window in “Basic
Setting”.
It can set in each APR button of general radiography console by following procedure.
Complete setting, press “update” button and register setting.
(1) Select APR button
To press any button in “APR select key” which you would like to setting, display current
setting of selected APR button.
(2) Setting Technique
To press each technique button in “APR Key”. set lay out technique to APR button.
e No Tech.
Select when APR key when selected is not use.
e Tech. button 1~4
Open “APR" window in “ Basic Setting”. And each Technique set to “Technique Setting”
window is displayed.
Each APR button in “APR Key” is displayed color which is suitable to technique which is
set.
(3) Radiography setting condition

Set following radiography setting condition to APR button which is selected.

e Radio. kV :Radiography tube voltage

e Radio. mA :Radiography tube current (only at the time of 3 control can set)
e Radio. mAs :Radiography mAs (only at the time of 3 control can set)

e Radio. Sec :Radiography time (only at the time of 3 control can set)

e Switching 2 control and 3 control
When “use 2 Control“ is checked, you can not select radiography tube current -
radiography time.
When it isn’'t checked, you can not select radiography mAs.
(4) Phototimer
Select condition about phototimer which is set when APR button select(on/off of phototimer,
phototimer speed, phototimer density and phototimer field).

When technique which direct phototimer is not selected, ignore setting of photo field.
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17 APR Settings
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4.18 Adjusting the Memory Shot
4.18.1 Preparations before Adjusting the Memory Shot
Adjust the memory shot after the adjustments of the unit as a general X-ray high-voltage
generator are complete.
Also, adjust the L.1. unit and TV unit before adjusting the memory shot.
Also check the IBS area and the photo signal pickup position.
Acrylic phantoms are needed to make this adjustment. Use water phantoms if no acrylic

phantoms are available. The phantom size must prevent X-rays from directly entering the L.1.

I\ cauTiON |

The initial radiography conditions for the adjustment in this manual are only

examples. Consult the user to determine the optimal radiography conditions.

4.18.2 Setting the Fluoroscopy Conditions for Different Image Fields
Use the ZUD-HV Maintenance Tool to set the fluoroscopy conditions for each image field.

After making all the settings, press [Write].

™ ZUD-HV Mamntenance Tool
Ei:  Help
Communication, Program setting  Memary shot (Fiuo)

= dystem
Syotem Information
Camm Line Manitor
RTC Adnst
Ermor Log Fluo. Tube Voitage Table
- Basic Setting
Opticn Setiing cm cm cm cm
Technique Setting B = dfm - pE
Tubre Setting ! =3 ) 23 1 =] =
Fatings 13t fickd E e 3 106
— APR
Femate Consale nd field |66 83 88 115
S Soracie G feld [0 0 0 0
0

Flio mode 1 |

Ext Output
= Adpustment. Setting
TR i:lh field |0 0
FVF
= Console Settng
Itercom P
Conzole Paramaters | —
Sl Fluo. Tube Voltage |63 7l
ke Adustment
11 Photo timer
Drect Fhoto timer
Check Mode
= Mamosy Shot

== I~ Pulsed fhio Set FkV 82.0
Measured FmA (0,00

0

§
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(1) Position a 9 cm acrylic phantom.

(2) Press the [IBS] button on the remote console to turn on IBS.

(3) Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][Memory
Shot][Fluoroscopy].

(4) Enter the acrylic thickness 9 cm in the left-hand [cm] box on the [Memory Shot]
Maintenance Tool screen.

(5) Change the value for the acrylic phantom with the up and down arrow buttons or by
directly entering the value.

(6) On the [Memory Shot] Maintenance Tool screen, set the L.1. field size corresponding to
the acrylic thickness.

(7) Conduct fluoroscopy. The measured fluoroscopy tube voltage is displayed by [Measured
FkV] at the bottom of the [Memory Shot] Maintenance Tool screen. When the displayed
value stabilizes, click the [Copy] button at the right.

(8) Check that the measured fluoroscopy tube voltage for the L.I. field size corresponding to
the acrylic thickness is set in the table.

(9) Repeat steps (2) to (8) for an 18 cm acrylic phantom (75 kV tube voltage) and a 23 cm
acrylic phantom (90 kV tube voltage), by entering the acrylic thickness in the second and
subsequent [cm] boxes on the [Memory Shot] Maintenance Tool screen. The
fluoroscopy tube voltage can be adjusted using the up and down arrow buttons.

(Only enter this value for detailed settings for the fourth position.
When not use the fourth position, input Ocm.)

(10)Register the measured fluoroscopy tube voltage for each field size in the table on the
[Memory Shot] Maintenance Tool screen.

(11)When all adjustments are complete, press [Write] to save the settings.

(12)When pulse fluoroscopy option is combined, after select pulse fluoroscopy by DR
operation, once again, return to “Memory shot fluoroscopy screen” and confirm that
“Pulse fluoroscopy” is checked.

(13) Input data procedure (6)~(11) and save that.
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4.18.3 Checking the Radiography Conditions
4.18.3.1 Checking the Initial Radiography Conditions (Direct Spot Filming)
The initial radiography conditions are preset at the factory as Shimadzu standard
specifications. Conduct the check below to determine whether the entered radiography
conditions are appropriate.
Conduct radiography without the phototimer and determine whether the film density
obtained is suitable as a backup.

The initial radiography conditions for direct spot filming are shown below.

kv
00 —

320
160
80

50 |—
40
20

10

Radiography tube voltage (kV)
Current time product (mAs)

Lo bt b by bl

65 85 98
I ] |

Fluoroscopy tube voltage (kV)

Fig. 4.18.1 Memory Shot Initial Conditions (Direct Radiography)

Focus: Large
Photo speed: M
Photo density: 0

Body thickness Radiography tube voltage Radiography mAs
9cm 70kV 6.3mAs
18cm 82kVv 32mAs
23cm 88kV 80mAs
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(1) Position an 18 cm acrylic phantom.

(2) Select a APR of fluoroscopy spot filming for which memory shot is not registered.
(Set manual radiography.)

(3) Manually set the initial conditions 82 kV and 32 mAs for 18 cm thickness from Fig.
4.18.1.

(4) Atthe remote console, select film full-area radiography and auto-focus collimator.

(5) Conduct fluoroscopy spot filming. Measure and record the film density.

Film density

(6) If the film density is within the range +0.4 to 0.5 of the appropriate film density, the
density is appropriate for a backup film and no adjustment of the memory shot
radiography conditions is required.

Otherwise, change the mAs set value, as follows.

Appropriate density —0.3to-0.1 Increase mAs value by 6 steps.
—0.1to +0.1 Increase mAs value by 4 steps.
+0.1 to +0.3 Increase mAs value by 2 steps.
+0.5 to +0.7 Decrease mAs value by 2 steps.
+0.7 to +0.9 Decrease mAs value by 4 steps.

Example

If the film density is appropriate density — 0.3, make the following changes to the mAs

values from Fig. 4.18.1.

9cm: 6.3mAs — 12.5mAs
18cm: 32mAs — 63mAs
23cm:  80mAs — 160mAs

(7) The fluoroscopy conditions may drop too low for lung and other techniques where
X-rays directly enter the L.I. In this case, the backup time may be inappropriate for the
entered mAs. Change the mAs value for low body thicknesses, as follows:

Example

Make the following changes to the data in Fig. 4.18.1.

9cm: 6.3 mAs — approx. 10 mAs
18 cm: 32 mAs — approx. 50 mAs

4.18.3.2 Checking the Initial Radiography Conditions (DR Radiography)

Refer to the SDR-100 Image Quality Adjustment Manual for details about the radiography

condition data for DR radiography.
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4.18.4 Changing the Radiography Memory Shot Data

Modify the initial radiography data for direct spot filming and enter the DR radiography on the
adjustment software [Adjustment, Setting][Memory Shot][Radiography] screen.

el

™ ZUD-HV Mamntenance Tool

Eil: Help

= Oystem
Srotem Information
Camm Line Manitor
RTC Adnst
Error Log
- Basic Setting
Opticn Setfing
Technique Setting
Tubre Setting
Fatings
. APR
Famate Consala
GR Console
Ext Output
= Adpustment. Setting
FVYR
FVF
= Console Settg
Itercom
Conenle Paramater
Device Parameter
ke Adustment
11 Photo timer
Drect Fhoto timer
Check Mode
= Me=msy Shot
Flucroscopy

Communication, Program satting MamaryShow(Radio) |

Memory Shoto Mo I _"

Radio Technique Factors

Phato timer
Mzin Condition filikpco {Meide =]
I™ use 2 Control PT Density o =
FT field 2
Radio. Focus [ yee 3 . .
fiem 13m 18em Zem
Radio kY | [T Hw | Hw B Hw s Hkv
RadomA oy LimA [[30 =] mA |30 =]mA |[[B0 =] ma
Radio més | | = nns || | nas || | mas || | mAs
Radio S¢c | [600 msec v [ [0 msec =) | [0 msec =] | [5500 msec v
Write

(1) In [Memory Shot No.] select the memory shot number to modify or create. (Range: 1 to
16) As the value is changed, the radiography conditions for the memory shot number are
displayed.

(2) Modify or enter the following radiography condition data for each memory shot number.

Use 2 control Select this checkbox to operate in 2-control mode.

Radiography focus | Select the radiography focus.

Phototimer Select the phototimer sensitivity, density, and field.

Radiography tube | Set the radiography tube voltage for each body

voltage thickness.

Radiography tube | Set the radiography tube current for each body

current thickness. The radiography tube current can be set if
2-control mode is not selected.

Radiography mAs | Set the radiography mAs for each body thickness. The
radiography mAs can be set when 2-control mode is
selected.

Radiography time | Set the radiography time for each body thickness. The
radiography time can be set if 2-control mode is not
selected.

(3) After the radiography conditions have been modified or entered, press [Write].
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4.18.5 Registering Memory Shot to APR
This section describes how to register the memory shot conditions that were modified or
entered above to APR. Referring to (5) Memory Shot in 4.17 [APR], set the APR to allocate

the Memory shot number corresponding the modified or created memory shot conditions.

4.18.6 Checking the Backup (Direct Spot Filming)

Check the memory operation in combination with the phototimer. Check whether the X-ray

exposure time is appropriate.

(1) Position an 19 cm acrylic phantom. Put the test film into the film magazine.

(2) Conduct fluoroscopy using IBS. Approximately 0.4 sec after starting fluoroscopy, the
radiography conditions are automatically calculated and set from the fluoroscopy
conditions.

(3) Conduct spot-filming after IBS stabilizes. After radiography, the measured X-ray
exposure time appears in the [sec] display. Check that the set sec value and measured
sec value are appropriate.

(4) Change the acrylic thickness and check the measured time. Check that the set sec

value is at least 1.4 times the measured sec value.

4.18.7 Precautions when Changing the Direct Spot Filming Conditions
Follow the procedure below when changing the direct spot filming conditions adjusted above.
Appropriate radiography conditions are tube voltage from 70 kV to 110 kV and radiography
time from 10 ms to 0.2 sec (backup values). The entered mAs value is separated into mA
and sec value according to the X-ray tube and load factor combination, and these values are
displayed. Check that the radiography time is not too short or too long.
Confirm the radiography conditions change correctly in all fluoroscopy conditions when two
controls is not selected.
If an appropriate condition is not registered, radiography conditions don’t change correctly
because.
(1) Changing the [Phototimer Sensitivity Speed]
Select H, M, or L according to the intensifying screen used.
(2) Changing the density setting
If the phototimer setting is increased or decreased by two or more steps to obtain
images with a higher or lower film density, increase or decrease the mAs value by one

step.
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4.19 System information

M LU0 1V Mamtensnce Tool

Model Tyoe
ZUD-B40
Firemare
Vi 0950
—: Adjstment Setting e o
';,a:_ UDCONT=2006 PCE
FYF
Conscle Sattna ASSY TYPE: 1

BOARD TYFE : 2

FPGA Version | K

EXT IF-200 Pod

AZEY TYPE - 256

BOARD TVFE - 256

FROA Yersarn 104

Exponwrs Gount

TUEE1
Fil Hoat Flach Gount 695
Exposurs Count e

Count Feset |

TUEE 2
Fi Hasi Floh Ccapd TUE
Expoours Count 1051

Ohowt Pzt |

You can confirm the system information of X-ray high voltage generator.

e Model type

Display model of X-ray high voltage generator.

e Firmware

Display version of firmware of X-ray high voltage generator.

e UD CONT-2005 PCB

Display ASSY, PCB and FPGA revision of UD CONT-2005 PCB.

(This ASSY and PCB revision is different from those which are inscribed on PCB).

e EXT I/F-2005 PCB

Display ASSY, PCB and FPGA revision of EXT I/F PCB.

(This ASSY and PCB revision is different from those which are inscribed on PCB).

e Exposure Count

Display heat flash times and exposure times of each tube.

(Reset to press [Count Reset] button.)
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4.20 Communication Line Monitor

M LU0 1V Mamtensnce Tool

File Helo
Commmueaion, Frogram setiry  Gommumication: Lo Monitor |
~ System . =
Sytwm inivr mation Swre! Dats i FF Laole | [ JPrewrvw Data irom FF b | -
Fluo ON 17 OFF Fhuo, Ensble (FE) OFF
U Adpiet iy T i
Error Lot Expcsurs Rosdy (R OFF Exposurs Reguest (RO
B Settng Expanurs Fnished (LI OFF ™
Dptien Settne Tmagn Revesse iF VFF
Techngue Seting bl o
T Getfire Imamy Raverse Ortical AFF
;%’: Technigm Film Spot IFSP div. made 18
Sy —" [irv. Mode for DR Full Chast mods Hormal
3R Cormule LL feld Max Eubere. Slabus 1t dre
Ext Outot 11 fardd changing request Mo D=
= Adjstment Setting B = 5
EVR L
FYF LED information 1 M
Conale Sattng LED intormation 2 e
ferca 2 =
Contole Feramater LED riormation 3 =75 @
Gend Dala o DR | [ [Recese Dats bom DR | |
Fomeer CIN Romnpest ] Fharn e Fubre! Flun
Dirwect Photo fines - 5 =
Chwck, Muks Techniqua ching ing requect Mo Fequest Image Faverce (Horgontall JFF
— Memory Shot APR changirg request Mo Faguest Image Fevarse Overicall QFF
;:‘:.;x‘: Drv. made chanerg request Ho Feguest Iniector QFF
1L feedd choar g request Moy Chesrae Faquest Prohibiton o DR OFF
Teoclwiym Film zpat
AFR APR Nl
Div. mode Full
Puiszd thoro puics rale Ahos
11 teld Lasen
Subdiv. Status Mo e

Display sent and received information of X-ray high voltage generator to R/F table and DR

device.

Communication contents of X-ray generator to R/F table (CAN communication)

Item Mean

It becomes ON during generator is fluoroscopy (It is equivalent
Fluo. ON (F) ]
to former F signal)

It becomes ON when generator completes radiography ready up
Exposure Ready (RE) ) _ )
(It is equivalent to former RE signal)

o It becomes ON when generator completes radiography (It is
Exposure Finished (RU) ) )
equivalent to former RU signal)

Image Reverse (Horizontal) | When image is horizontal reverse, it becomes ON

Image Reverse (Vertical) When image is vertical reverse, it becomes ON

Technique Generator displays technique
Div. Mode for DR Display Div. Mode for DR
1. field Display information of I.1. field
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Receive Data from RF table (CAN)

Item

Mean

Fluo. Enable (FS)

When fluoroscopy or radiography is permitted, it becomes ON.

Exposure Request (RD)

When radiography preparation of the R/F table is completed, it becomes ON.

(It corresponds to the RD signal of the past.)

Serial Exposure Request
when FSP of Div. mode
(FSE)

When Serial Exposure is permitted, it becomes ON.
(It corresponds to the FSE signal of the past.)

Cassette Detection

When cassette is set in cassetteholder, it becomes ON.
(only FLEXAVISION FD)

Fluo. Prohibition (FD)

When fluoroscopy is prohibited, it becomes ON.

FSP div. mode

Display the FSP Div. mode for spot filming.

Chest mode

Display chest mode status.

Subdiv. Status

Display the subdiv status.

LI. field changing request

Display the value of requested I.I. field from R/F table.

Send Data to DR (Current loop)

becomes ON.

EXT I/F-2005
ltem Mean PCB LED
Power ON Request When power supply ON to the DR device is demanded, it LD37

Technique changing request

Display the value of requested technique to DR.

LD9,LD45,LD46

APR changing request

Display the value of requested APR to DR.

LD11,LD12,
LD47,LD48

Div. mode changing request

Display the value of requested Div. mode to DR.

LD7,LD43,LD44

I.I. field changing request Display the value of requested L.1. field to DR. LD5,LD41
Receive Data from DR (Current loop)
ltem Mean EXT I/F-2005
PCB LED
Fluoro. mode Display status of continuous fluo. or pulse fluo.. LD33
Image Reverse (Horizontal) | When image is horizontal reverse, it becomes ON LD28
Image Reverse (Vertical) When image is vertical reverse, it becomes ON LD27
Injector When injector-on is requested from DR, it becomes ON. LD14
Request Prohibition to DR \éVEen the change request is prohibited to DR, it becomes LD19
Technique (Iij)lsplay the content of the technique notification from DR LD34~LD36
evice.
APR Display the content of APR notification from DR device. LD29~LD32
Div. mode Dlsplay the content of Div. mode notification from DR LD24~LD26
device.
Pulsed fluoro. pulse rate Display the pontent of pulse fluo. pulse rate notification LD22,LD23
from DR device.
LI field Display the content of L.I. field notification from DR device. LD20,LD21
Subdiv. Status Display the content of subdiv status notification from DR LD16~LD18

device.
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4.21 Error log

M £UD 1Y Memtensnce Tool

File Helo
Commencainr, Frogram setiey  Foom Loy
— Syatem
Syxtwm Infor mation _Date and Tirs Error code Comment -
Comm. Ling Monitor FOABAUT TN EN IV Over or bveslal bnvester dive
RTG Aduet PPARIATUVAILOE  EFDD Feult resat
Error Lot 2007AB0 17116 ERD Feult reaet
Bxtc Settng M0 | HTE  ERD Fault recst
Cpticn Scftine 20074310 111190 ERD . Fuuitreset . .
Teche ol 0TI E1 F Y Over or rvalnd avverter i
T i MG 1T D Syt Samitch Faikre
1dstding 00TAN01HEE  ED Foot Switch Fajkse
Falres FNTARMIO VA ERD Foull reast
3 APR 3 2 F Foot Gemiich Falkee
Faermte Corrember o8 io Jammesd
3R Corule =] F s Jammed
Ext Qutput RO Farult rwwwt
~ AdlsTment Senting B Triw Lo
FVR £ Tz Lot
FVF ERDN Faull reset
o : e v 0
pkin T Linz Vahage Crver
T iz Jammac
MARAL 1N F2R F i e
AP N1 PR Faailt smamt
2T/ 100648 £ ¥is Jammac
Drect Photo tines 2WIABAL 10T BB OFF s Jaramee
Chwch. Moy SHOTAR 4 103EE  ERD Foult reset
= Mwmury Shat =] Fio Jammac
Fhacroszopy 28 F ¥z Jammec
Radiomraphy RO Farall rat
R Fiv s
E e Jaimmac
ER Faull reset
El4 Set kM mA Over
EX Meacurec by Uver I v
Fead Low Gleer Low Save Loe

Display error log, which is generated by X-ray high voltage generator.
e Acquisition of log
Display error log to presently.
Date : date when error occurred and returned
Error No. : error number of error generation and returning.
“ERQO” is meant fault reset requiring.
Event : Error generation(ERROR ON), returning(ERROR OFF) are indicated reset
requiring(RESET).
Comment : Display meaning of error generation and returning.
e Delete of error log
Delete error log.
e Save log

Save error log CSV format.
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4.22 Setting of external output signal
Start up ZUD-HV Maintenance Tool and open [Ext Output] window of [Basic Setting], setting
signal type and condition which is output following output terminal on TERMINAL-2005 PCB.

Each output terminal is ON when every output signal, technique and tube condition are filled.

M LU0 1V Mamtensnce Tool

File Helo

— System
Sywiwm v mation
Comm. Ling Monitor
RTC Adpiot
Error Lea
B Settng

~ Adhsteant Sating
FYR
FYF
Conocle Sattna

Chwck, Muode

= Bwmory Shat
Fhicroszopy
Fadiopraphy

Communcater, Frogram ety Frimral oot swifing |

TERMINAL-2005 K
Cutput cignal [Readylp - Tachnique Concition  |not zed =1
Ty Conditiorn not used =
TERMINAL-INE K02
Cutpud wagnal | Reeady Up - Tectrigw Conditon [nut uswd -
Tube Condlition not used -1
TERMINAL-2005 ¥TLY
Dustpuil wagnal (KT - Totrimpae Ciownfit ot
Tubw Conditar ol el
TERMINAL-2008 XFiM
Ohuslpest sgnal | MR . Technague Conditi ok Lsad |
Tudkwe Coxfi Tk 1 v
TERMINAL-2008 XF2M
Qutout 3mnal [1R =i Techasaue Condition | not Lsed =]
T Cn b [The? fd |
Wit

e Output terminal

Output Terminal Output Signal Type
KC
KC2 Relay contact terminal
XR1M Short circuit by output ON
XR2M
15V current loop
ke Suction by output ON
e Output signal
Output Signal Output Condition
KC When KC, itis ON
Ready Up When Ready Up, it is ON
It becomes ON while 100ms during
R radiography and after radiography
XR100ms From start radiography to 100ms is ON
F When fluoroscopy, it is on.
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4.22 Setting of external output signal

e Technique Condition

Technique Condition Output Condition
not used Output condition none by technique
GR Output permission at GR
Bucky 1 Output permission at Bucky 1
Bucky 2 Output permission at Bucky 2
Film Spot Output permission at Film Spot
DR Output permission at DR radiography
GR by RF table Output permission at GR by RF table
Bucky 1 or 2 Output permission at Bucky 1 or 2

e Output tube condition

Tube Condition Output Condition
not used Output condition none by selected tube
Tube 1 Output permission at Tube 1
Tube 2 Output permission at Tube 2

e preset value

Output Terminal Signal Technique Tube Condition
KC KC not used not used
KC2 KC Bucky 1 not used
KCLV KC not used not used
XR1M XR not used Tube 1
XR2M XR not used Tube 2
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4. Checks and Adjustments

4.23 Save setting data, and load.
It enables to save and load setting data of ZUD X-ray high voltage generator by CSV

format.

M LU0 1V Mamtensnce Tool

Commencstan, Frogram aettry.  Comsmication;, Program eeitiog

[ ]

Toal
Save/Load of Senp data
Wite Tt ializ= EEPROM
= Mwmury Shat
Fhucroszopy Edit variable name:
Fadiography
Chane= passwerd
AR Wwform L ICTINT=20051 AL Wstorm (T /720050 |

4.23.1 Procedure of saving and loading of setting data
Start up ZUD-HV Maintenance Tool and press “Save/Load of Setup data” button by

“Communication, Program setting” window, “data file” window is displayed.
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4.23 Saving / Restoring the setting data

4.23.2 Save setting data

M LU0 1V Mamtensnce Tool

File Helo

Communcaten, Frogram setiey Bk L/ Restors Sniting Data | EEFROM
— Syatem
Sywiwm Information RCONT = PEEE
Comm. Ling Monitor e ™
RTC Adjst RTL. Cption Tachnague. Tube Sattings. Device parameters Ext Dutout
Error Loe [EaveFikeT cav sz |
Basic Settng —_— —
Cpticn Settre APF (Remute Corrule]
Techngue Seting = S m— |
Tube: ettire [FaveFileZcey [ S|
Haligs = \
APR APF (GR Gonsole)
Frt Chdpast [CavsFilelcay “us Save
= Adprwtmend, Suttng —
FVR FVF, FYR, FhetoTime
FVF Savel -
Console Satting [eaveFiiedcor Srow |
":‘;: et Cihes Gattings
Device Parameter e . FZEp | Bawe ]

iz Fduisbment
11 Photo {mes
Drect Pholo fames I
Oheck Mode ! Q
= Memory Shot
Fherosopy
Rardrograpry

DISK =3 WDCONT

(1) Select “UD-CONT-> disk” tab in “data file” window.
(2) Select data file concern contents which you would like to save and click
“execution” button.

(3) Repeat (2) every items which you would like to save.
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4. Checks and Adjustments

4.23.3 Loading setting data

M LU0 1V Mamtensnce Tool

File Helo
Communcaten, Frogram setiey Bk L/ Restors Sniting Data | EEFROM
= Syutem
Sywiwm Infor mation DCONT => NEEK
Comm. Ling Moninor e £ -
RTC Adjst FTC. Cption Tachnioue. Tube Sattings. Davice parameters Ext Outout
Error Loe [EaveFikeT cav sz |
Basic Settng — -
Cpticn Setting
} = Eetireg - Sovw
HRatrgs
« APR
Eot Cratpust Swve |
= Adprsimend, Sultng e e
FVR FUF, FYR, FretaTime
FVF [ExaFiletcor e Sew |
Conocle Satting ! 4
- Cifes Gsttings
Concole Parzmetar pesf=fis : f
Device Parameter [FaveFilkhesy 25 Al Bawve
bz Adarstment
: i
! LA
Savw All Setings
LBK = UDGONT
Faraed

(1) Select “disk-> UD-CONT” tab in “data file” window.

(2) Set data file concern contents which you would like to load and click “execution”
button.

(3) Repeat (2) every items which you would like to load.

(4) Confirm loading item is updated by each setting window and click “write* button of

each setting window.

I\ cAuTION |

After display “data file” screen, it can not X-ray exposure until restarting the device.

I\ cAuTION |

At each setting screen, until click “Write” button, setting data is not save EEPROM

so setting is not reflected until restarting the device.
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4.24 Writing the present data to the EEPROM

4.24 Writing the present data to the EEPROM
It enables to save the present setting data to the EEPROM.

M AUD IV Mamienance Tool
Eile Heb

Eack Setting

BN Adnt ot
™ Cption Setting = APR Femots Consele
~ | Teohnique Satting ~ APRGR Consals
~ Tube Getting Bt Qutput
ALL
Piljietinaint Dati g
FVR o Aot mend
VT LT Fhuota tires
™ lecom ™ Dwmct Protn Hmes
™ Curmuly Faramwive = emary Shol Flerovoopy)
~ Device Parameter ~ Memcry Shot (Fadiography)

BLL

¥ ite (b proveent ddeba b FEPROM
Execute |

€ Initialice EEPROM

(1) Press “Write / Initialize EEPROM” button in the “Communication, Program setting”

window. Then, “EEPROM” tab is displayed.

(2) For every items to be written to the EEPROM, check the corresponding
checkboxes. Pressing “ALL” button, all checkboxes in the field are
checked/unchecked simultaneously.

(3) Confirm “Write the present data to EEPROM” is selected, press “Execute” button.
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4. Checks and Adjustments

4.25 Initializing the EEPROM

It enables to initialize the device by writing to the initial data to the EEPROM.

M AUD IV Mamienance Tool

Ele Heb
Communization, Program seting  Hack Lip/Fisators Sattne Date  EEPROM
+ Syztem
Eack Setting

™ RTC Adprst ™ Ratrgs
™ Gption Setting ~ APR Femow Consol
~ | Technique Saming ~ APRGR Consals
~ Tube Getting Bt Qutpat

Aduistment. Settig

FVR rin Adjatmend
FWF LT Pty tirmes
™ lecom ™ Dwmct Protn Hmes
™ Carewle Faramwivr = Mymary Sl Fherorap)
Davice Pasameter ~ Memcry Shot (Fadiography)
BLL
™ e the prwoent deba o EEPROM
% Initlalioe EEPROM Execute |

(1) Press “Write / Initialize EEPROM” button in the “Communication, Program
setting” window. Then, “"EEPROM” tab is displayed.
(2) For every items to be initialized, check the corresponding checkboxes. Pressing

“ALL" button, all checkboxes in the field are checked/unchecked simultaneously.
(3) Confirm “Initialize EEPROM” is selected, press “Execute” button.
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5 Options
5.1 Installing the Optional Auto Transformer (Option)

5.1.1 Outline
This option is required to use ZUD-L41, L40, V40, or B40 with a 3-phase 200 V power
supply.
The Auto Transformer is installed between the power supply and control cabinet to boost
3-phase 200 V to 3-phase 400 V.
5.1.2 Configuration
(1) Transformer BOX XAT-2 ASSY +++502-25847
(2) Output power cable (3 m)
(3) Grounding cable (3 m)

(4) Accessories

5.1.3 Connections

3) Standard
(3) Standar (4) Connection power cable
power cable
Power supply B _Auto transfarmer XAT-2 . Control cabinet
| |
[ 1
e ' n
noa 1 1\
e [ pun
3-phase U (L ] ! 11
[ L = 1 ! :
wv | H§13§H88388 0
11, O H 1l
[ v d 1 :
11y | V!
Vo Y
1 g I 1!
Vi ) | ::
1! ! 1
w I'\" / W
! ! A
| RNy D
(1) Standard —— — — Zad )
(2) Connection =

grounding cable
grounding cable
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5.1 Installing the Optional Auto Transformer (Option)

(1) Connect the standard grounding cable to the power supply earth terminal and the ZUD

earth terminal in the control cabinet.

(2) Connect the grounding cable (3 m) supplied with this option to the transformer box earth

terminal and the earth terminal in the control cabinet.

INSTALLATION

(3) Connect the auto transformer to the power unit with the standard power cable.

Power supply Cable Transformer box
3-phase U LU LU *LU
2%0 ¥ v LV LV LV Terminal block
W LW LW LW
. Ground terminal
E (shield) D block

* Change the auto transformer terminal connections according to the supply voltage, as
shown in the table below.

Supply voltage

Connected Auto Transformer terminals

3-phase 240V £ 10 %
3-phase 220V £ 10 %
3-phase 200V + 10 %

u240,v240,W240
u220,v220,W220
U200,v200,Ww200

FIN DANGER

The default factory connections are made for 200 V.

(4) Connect the connection cable supplied with this option to the auto transformer and the
control cabinet power terminals.

Irrespective of the supply voltage, connect to the Auto Transformer U415, V415, and

W415 terminals.
Auto Transformer Cable (3 m) Control cabinet
Terminal U415 U415 LU LU
block V415 V415 Lv LV Power terminals
W415 W415 LW LW

(5) Changes to Transformer T1, T2 Connections

Irrespective of the 3-phase 200 V supply voltage, make the following connections for 400 V.

T1-XV T2-CE
AIN-0 AIN-2 T2-0 T2-2
terminal terminal terminal terminal
-A200 A220 -200 220
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5.2 Installing the Starter 4CE/UL (Option)
5.2.1 Outline
Starter 4CE/UL is a device that rotates the anode in the Shimadzu rotating anode X-ray tube
up to its normal speed.

5.2.2 Specifications

(1) Power Supply
Phases Single
Frequency 50/60 Hz
Voltage 125V AC = 10% (to start Shimadzu X-ray tubes)
50 V AC £ 10% (constant-speed operation)
Current 10 A min. (for all starting voltages)
(2) Output
(a) During starting 125 V AC (Shimadzu X-ray tubes)

(b) Constant-speed operation 50 V AC continuous

(3) Starting Time
Adjustable range 1 to 2 seconds (general techniques)
0.5 to 1.5 seconds (fluoroscopy spot filming)
Set the following values for Shimadzu X-ray tubes.
General radiography 1.6 s Fluoroscopy spot filming 1.2 s
Turn off(SHIMADZU side) all DIP switches of S1.

(4) Phase-advance Capacitor
30 pF/350 V

(5) External Dimensions
120 mm (D) x 200 mm(W) x 45 mm (H)
0.8 kg
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5.3 Installing Starter SA-42UD (Option)

5.2.3 Configuration

Starter 4CE/UL comprises the following parts:
(a) STARTER 4CE/UL (502-24498)
(b) Power cable, 4UD<JS2> (501-77695-01)
(c) DC signal cable, 4UD<JS1> (501-77736-01)
(d) Output cable, 4UD<JH4> (501-77727-01)

(e) Accessories (spacers, screws, etc.)
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5.2.4 Installation
5.2.4.1 Installation
Install the two supports, two spacers, and the STARTER 4CE/UL PCB into the control

cabinet. Install them at the positions shown in the diagram below.

ZUD-P40 Cabinet ZUD-L41/L40/V40/B40 Cabinet

L]

L
'
[l
(s8] "

Lﬂl—i

ey
-

UD CONT-2 05 | =

=

| =
TERMINAL-2005| « :
ASSY q |

STARTER4 CE/UL™ ||

L B e T T o
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5.3 Installing Starter SA-42UD (Option)

5.2.4.2 Cable Connections

(1) DC Signal Cable

UD CONT-2005 Cable STARTER-4 CE / UL Comments
DC power supply

Connector Connector

JSA JS1 JS1 JS1 (+15Y) control
signal
(2) Power Cable
Transformer Cable STARTER-4 CE / UL Comments
T1-XV
Fuse holder
terminal Connector JS2
*A200 AX JS2 Pin No.3 Starting power
A125 A125 1 supply
A50 A50 4 Constant-speed
AO A0 7 operation
* Connect the cable AX terminal to A200
(3) Output Cable
STARTER 4
CE / UL Cable TUBE SELECTOR-96 Comments
Connector JH4 Connector JH4 X-ray tube
starter
Pin No.1 JH4 JH4 Pin No.1 X
2 2 Y
4 4 Z

5-7
M501-E376



INSTALLATION

5.2.4.3 Adjusting the STARTER-4 CE/ UL PCB

(1) Switch Settings (Setting the Starter Voltage)
Set TUBE1 to TUBE3 as follows for each X-ray tube.

Shimadzu X-ray tube OFF
(Other X-ray tube ON )

(2) Adjusting the Start Times

Connect oscilloscope probes across check pins CP3 | TIMER | and CP1 and

adjust the start times using trimmer VR1 (general radiography) or VR2 (fluoroscopy
spot filming).

Set the start times to suit the X-ray tube used that requires the longest start time.
Set the following start times for Shimadzu X-ray tubes.
General radiography 1.6 sec Fluoroscopy spot filming 1.2 sec
For X-ray tube other than made by Shimadzu, refer to specifications for the start

times for these tubes.

(The default factory settings for the start time are made for Shimadzu X-ray tubes.)

5-8
M501-E376



INSTALLATION

5.3 Installing Starter SA-42UD (Option)

5.3 Installing Starter SA-42UD (Option)
5.3.1 Outline

Starter SA-42UD is a device that rotates the anode in the Shimadzu rotating anode X-ray
tube in high-speed. The power input from the X-ray control unit is rectified and smoothed,
and passed through a 60 Hz or 180 Hz inverter to supply power to the starter coil in the
X-ray tube vessel. The same starter is used for normal and high-speed operations. The
frequency for normal rotations is constant (60 Hz) regardless of the power supply
frequency.

I\ cAUTION ]

Starter SA-42UD cannot be installed in the ZUD-P40.
It is compatible with ZUD-L41/L40/V40/B40.

5.3.2 Specifications
(1) Power Supply

Phases Single
Frequency 50/60 Hz
Voltage 220 VAC £ 10%
Current 20 A min.

(2) Output

(a) During starting
High-speed rotation
Approx. 280 V (effective value) Approx. 8 A (effective value) 180 Hz
2.5 sec (General radiography P-type X-ray tube 0 — 9000 rpm min.)
2 to 1.3 sec (Fluoroscopy spot filming P-type X-ray tube 3200 — 9000 rpm
min.)
Normal rotation
Approx. 190 V (effective value)  Approx. 9 A (effective value) 60 Hz
1.4 sec (P, U-type X-ray tube 0 — 3200 rpm min.)
(b) Constant-speed operation
The voltage and current in (a) above are applied intermittently.
High-speed rotation Repeated cycles of 1 sec ON and 25 sec OFF
Normal rotation Repeated cycles of 0.3 sec ON and 10 sec (or 6.8 sec) OFF
(c) Braking
Approx. 190 V (effective value)  Approx. 9 A (effective value) 60 Hz
1.8 sec (P-type X-ray tube 9000 — 3600rpm min.)

5-9
M501-E376



INSTALLATION

(3) Phase-advance Capacitor
High-speed rotation 4 uF/1600V DC
Normal rotation 29uF/300V DC

(4) Weight and External Dimensions
275mm (D) x 330mm(W) x 100mm (H)
2.5 kg

5.3.3 Configuration

Starter SA-42UD (502-23498) comprises the following parts:
(a) SA CONT-2002 ASSY (502-22520)
(b) Power cable, SA42UD (502-23550)
(c) DC signal cable <JS1,JS2>  (502-23549)
(d) Output cable <JH4> (502-23548)

(

e) Accessories
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5.3 Installing Starter SA-42UD (Option)

5.3.4 Installation
5.3.4.1 Installation
Install the SA CONT-2002 PCB into the control cabinet. Install it at the position shown in

the diagram below.

ZUD-L41/L40/V40/B40 cabinet

% M
— _N..".:.‘.:.'._‘.'.__',!' """ ‘;
i i 1
[UD CONT]| ir N
Rt i
' A R
5

) . i -IS-IIEIEECTOR
ERMINAL-2005(=
ASSY 2Srmo
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5.3.4.2 Cable Connections
(1) DC Signal Cable

UD CONT-2005 Cable SA CONT-2002 Comments
DC power suppl
COZ”S‘thor JS1 JS1 Cojns‘jcmr (+1|c; v) cont?gly
signal
(2) Power Cable
Tra?ff;’((r/“er Cable SA CONT2002 Comments
Fuse holder Terminal block X1
terminal Power supply
A220 A220 A220 A220
A0 AO AO A0
(3) Output Cable
SA CONT-2002 Cable TUBE SELECTOR-96 Comments
Connector JH4 Connector JH4 X-ray tube
starter
Pin No.1 JH4 JH4 Pin No.1 X
2 2 Y
4 4 Z
5.3.4.3 DIP Switch Settings
Sw1
Pin No. Name Description
1 *SAAT Switches 2, 5, and 6 of SW1 are enabled only if this switch is ON.
Normally turn ON this switch.
Turn ON to cancel the discontinuity detection during the check.
2 *CHECK i ,
Normally turn ON this switch.
3 - Not used at present.
4 - Not used at present.
Turn ON to continue normal rotation for 5 minutes after radiography or
5 NS 5M ON fluoroscopy when performing fluoroscopy spot filming. If this switch is ON and
- - normal rotational speed reached, the start time for spot-filming is reduced.
Turn ON this switch for a P-type X-ray tube.
Turn ON this switch to set the radiography time for fluoroscopy spot filming to
1.3 sec.
6 *T1_3S_ON Turn OFF this switch to set the radiography time for fluoroscopy spot filming
to 1.2 sec.
Normally turn ON this switch.
7 - Not used at present.
8 - Not used at present.
5-12
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5.3 Installing Starter SA-42UD (Option)

SW2

Pin No.

Name

Description

1

[NO_CLK]

Turn ON to stop operation of the oscillator (EXC-2C16MHz).
This is used for conducting the check. Normally turn OFF this switch.

*2[*NS_*BK]

Normal-speed operation signal from controller: While this signal is input, the
60 Hz start/control inverter operates.

Turn ON to check the normal-speed rotation of the rotating anode for 60 Hz
drive operation.

This is used for conducting the check. Normally turn OFF this switch.

*H2[*HS]

High-speed operation signal from controller: While this signal is input, the 180
Hz start/speed-maintenance inverter operates.

Turn ON to check the rotation of the rotating anode for 180 Hz drive
operation.

This is used for conducting the check. Normally turn OFF this switch.

*H11

Drive power stop signal from X-ray controller: Stops the inverter drive.
It is input from the X-ray controller when the radiography X-rays are on.
Turn ON to confirm that the inverter drive is stopped.

This is used for conducting the check. Normally turn OFF this switch.

*H12

Start-time switching signal: Input from the X-ray controller to reduce the start
time when a fluoroscopy technique is selected.

Turn ON to confirm that the start time is reduced.

This is used for conducting the check. Normally turn OFF this switch.

*FRSTS

Fault reset signal from the X-ray controller.

Turn ON to confirm that the fault reset signal was input and the starter brake
released.

This is used for conducting the check. Normally turn OFF this switch.

*TRST

Starter timer reset signal from the X-ray controller.

Turn ON to confirm that the timer reset signal was input and the normal speed
maintenance cancelled.

This is used for conducting the check. Normally turn OFF this switch.

*STBRK

Starter error signal: Output when a starter error occurs (overcurrent,
discontinuity detected).

Turn ON to confirm that the signal is output and LED indicator lights when a
starter error occurs (overcurrent, discontinuity detected).

This is used for conducting the check. Normally turn OFF this switch.
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5.3.5 Maintenance
5.3.5.1 Troubleshooting

Will not start
LED lit LED lit LEDs at left not lit
LED LED
is lit is not lit
1.Check output system 1.Power input system 1.Check output system 1.Check signal _input
X, Y, Z incorrect check Are X,Y,Z shorted? system
connections or Fuse F1, controller Are control signals from
discontinuity? fuse, supply voltage Correct resistance controller, cable JST
normal? values for X-ray tube normal?
2.Check inverter starter coil?
circuit <Correct resistance
Fuse F2, IGBT values>
Q1 to Q4 normal? P-type X-Y 7 to 11 Q
X-Y 19 to 29 Q
3.Check relay K2
circuit
Is there an output
from M8 Pin 87
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5.3 Installing Starter SA-42UD (Option)

5.3.5.2 Parts List

'?\EF P/N DESCRIPTION RECO.
1 [502-22520 SA CONT-2002 ASSY

2 072-01659-86 | FUSE FLM20 <F1>

3 072-06035-24 | FUSE 660CF-20 <F2>
K1 | 065-60047-04 | RELLAY ALFP12
K2 | 065-60047-04 | RELLAY ALFP12

SN QRN Ny S N = N L N QR Ny QL N R N S

Q1 | 060-39931 IGBT 1MBH60D-100
Q2 | 060-39931 IGBT 1MBH60D-100
Q3 | 060-39931 IGBT 1MBH60D-100
Q4 | 060-39931 IGBT 1MBH60D-100
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5.3.6 Precautions

(1) The voltage across the terminals of capacitors C1 to C5 in the power circuit does not
drop immediately after the power is turned off. Take due care when replacing a fuse or
conducting other maintenance.

(2) The power circuit is not insulated from the power line. When observing the voltages at
the check pins CP1 to CP13 (pins with the signal surrounded by [ |:| 1), ensure

that the probe common and the oscilloscope chassis are not earthed.

5-16
M501-E376



INSTALLATION

5.4 Installing 2-tube Unit (Option)

5.4 Installing 2-tube Unit (Option)
5.4.1. Outline
This option can be connected to ZUD-P40/L40/V40/B40.
This option is not supported by ZUD-L41.
5.4.1.1 Configuration
The 2-tube Unit comprises the following parts:
(1) GSC-20025(Z) Remote Operating Console for general radiography  (502-23589-20)
(2) Connection cable for remote operating console to control cabinet 16 m (up to 32 m
supported)
- Console signal cable-40 (502-23224-01)
- Console signal cable, CE (501-79903-16)

I cauTiON |

The unit operation and ratings cannot be guaranteed if the cable

length exceeds these values.

(3) TUBE SELECTOR-96 (501-79038)

(4) Wire harness (502-25336)

(5) High-voltage switchgear HC-150-2-88 (501-72688) ZUD-P40D/DS only
(6) FSC cable 2.5 m (509-41980-19)  ZUD-P40D/DS only
(7) Connection cable (5601-79047) ZUD-P40D/DS only
(8) Fasteners 1 set

(9) Accessories 1 set

(10)Short circuit wire (D2-D3) (501-75087) not used
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u)j i 'Ii s |
© = =S
A 4 i =
P 308 N
A

345

® — 000 ©
Uﬂﬂﬂfﬂﬁﬁi

Weight 2.0kg

Fig. 5.4.1 Remote Operating Console for General Radiography

Fig. 5.4.2 High-voltage Switchgear
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5.4 Installing 2-tube Unit (Option)

5.4.1.2 Heat Generated by Remote Operating Console for General Radiography

The heat generated by the remote operating console for general radiography is shown
below.

50 kcal/h

I\ cAuTION |

These heat generation values are values from an average operating

state.

The values may differ due to the operating state.
1 kW = 860 kcal/h
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5.4.2 Installation Procedure

Follow the procedure below to install the 2-tube unit option.

5.4.3 GSC-2002S(2) Installation and Wiring

5.4.4 Connecting Two Tubes

5.4.5 Changing the Wiring Connections for One Tube

5.4.6 Connecting the Attachments
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5.4 Installing 2-tube Unit (Option)

5.4.3 GSC-2002S(Z) Installation and Wiring
5.4.3.1 Internal Structure of GSC-2002S(Z) Remote Operating Console for General
Radiography

(23)

(22

©)
|G
(11)

(18) 3
17) ‘(g(ﬁm ‘

(12)

(16)

(13) {
:::.
(15) (14) = (19) (20) (21)

oy
(1) KV setting (2) Focus Switch
(3) mA/mAs setting (4) mA/mAs Switch
(5) sec setting (6) AEC
(7) Photo Pickup Field (8) Hand switch
(9) Density-up/down (10) Speed
(11) Auto-step (12) Exposure step Change
(13) Technique (14) X-Ray Switch
(15) Ready Switch (16) Sub-display
(17) Reset (18) Anatomical Program
(19) APR Delete (20) APR Save
(21) User Operation Right Switch (22) ON
(23) OFF

Fig. 5.4.3
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LED PCB

Flexible cables

Sub-display

CPU CONT PCB (rear of metal sheet) |

Fig. 5.4.4 View Disassembled
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5.4 Installing 2-tube Unit (Option)

5.4.3.2 PCB Switch Settings in GSC-2002S(Z) Control Console for General
Radiography
1) CPU CONT PCB
SW2-1:ON Write to CPU internal flash memory.
Normally set OFF.

SW2-2 : ON
Normally set ON.

SW2-3 and SW2-4 Not used

SW3: Switch sound.
SW3 1—2 Not used
SW3 2—3 Sound

Normally set to 2-3.

JP1
JP1 Setting GSC-2002S(Z) backup battery operation
1-2 Backup used (normal setting)
2-3 Backup not used
JP2
JP2 Setting GSC-2002S(Z) external connector (J2) power supply
1-2 Supply power
2-3 Cut-off power (normal setting)
JP3
JP3 Setting GSC-2002S(Z) external connector (J1) power supply
1-2 Supply power
2-3 Cut-off power (normal setting)
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5.4.3.3 Connecting Cables to Control Cabinet
Connect the cables as shown in Fig. 5.4.7

1N DANGER |

Before connecting cables, turn off the power supply and open the knife switch or

circuit breaker on the power supply unit.

Precautions When Connecting Cables

(1) Fasten the signal cables using the wire clamps on the cable-fixing plate in the cabinet.
(See Fig. 5.4.5 and 5.4.6)

R

Fig. 5.4.5 ZUD-P40 Series

Fig. 5.4.6 ZUD-L40/V40/B40 Series
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5.4 Installing 2-tube Unit (Option)

I cauTioN |

When the hinged unit at the top of the control cabinet is open, take care not to

bang you head on it when standing up.

(2) Pass the display cables through the side of the control cabinet and connect them to UD
CONT-2005 PCB. (See 2.15 External Cable Wiring Route.)

Wall-mounted Console
GSC-2002S5(2)

1)
2)

|I|—

[
N

b_ll__l

[]Jesc |up
CONT-2005

CN6

3)

Hand switch ASSY

L]

Control cabinet ZUD-B/V/L Series
Control cabinet ZUD-P Series

Fig.5.4.7 Connecting Cables to the Control Cabinet

1) Control console grounding cable, 3.5 mm?, green/yellow (501-79903-16)

GSC-2002S(Z) Wall-mounted
Console

Cable Control cabinet

Wall-mounting ASSY @ E E @ Ground terminal block

2) Control console signal cable, AWG#28, 25-core shielded (502-23224-01)

GSC-2002S(Z) Wall-mounted
Console
Wall-mounting ASSY|  J1 a | s JGSC | UD CONT-2005ASSY

Cable Control cabinet

3) Hand switch C2U-24 ASSY (511-64136)

GSC-2002S(2) Wall-mounted Cable Hand switch Assy
Console
Wall-mounting ASSY | CN6 ——

Total length 800 mm
Curled cord, extended length 4500 mm (9.81 N tensile force applied)
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5.4.3.4 GSC2002S(Z) Installation Method
(1) Installation

* Wall-mounted operation

Control console rear

mounting holes

' Wall-mounting bracket
mounting holes for

rear cover )
= I"
L | € Hand switch
= mounting
* i1 position (right)
80 mm -3 E
\ )
\ v
" &__Control console fixing
holes !
Control console fixing
screws
Fig. 5.4.8

The hole pattern for the console rear cover is shown below.

22 22

11.5
11.5

\ Z13 \ Z13

126

A
v

Fig. 5.4.9

To mount the GSC-2002S(Z) on a wall or other vertical surface, attach the
wall-mounting bracket onto the wall and then mount the GSC-2002S(Z) unit to it as

shown in Fig. 5.4.8 (Rear-surface mounting.)
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5.4 Installing 2-tube Unit (Option)

* Using a Commercial Wall-mounting Bracket

Mounting with a commercial angle-adjustable VESA-standard (75 mm x 75 mm

pitch) allows adjustment of the console while it is mounted on the wall. See Fig.
5.4.10

Screws

Fig. 5.4.10

* Desktop operation
The console can be mounted to a commercial VESA-standard arm (75 mm x 75
mm pitch). See Fig. 5.4.11.

Screws

Arrow A

Screws

Enlarged View on
Hand switch Arrow A

mounting position (left)

Fig. 5.4.11
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(2) Attaching the Plastic Cover

* Temporarily position the control console on the wall-mounting bracket. Connect the
ground wire and console signal cable in advance to the terminal screws. As shown in the

diagram, attach the plastic cover in the direction of the arrow from below to cover the
connectors. Pass the cable and wire through the slot.

* Fasten the plastic cover using the two plastic screws supplied.

n

J CAUTION |

Overtightening the plastic screws may damage their threads.

—

AAALALLAALALALLALLEAS

Plastic cover Wall-mounting bracket

Plastic screws
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5.4 Installing 2-tube Unit (Option)

5.4.3.5 Assembling the Hand Switch Bracket Assembly
Check that the parts listed below are supplied.
1. Hand-switch bracket (A)
2. Hand-switch bracket (B)
3.Screw M4 x 5 (1 pcs)
4.Screw M4 x 10 (2 pcs)
5.Screw M3 x 8 (2 pcs)
Assemble the parts as shown in Fig. 5.4.12 See Fig. 5.4.8 (right-side mounting) or Fig.
5.4.11(left-side mounting).

/1| cAUTION |

First, mount the and-switch bracket (A) to the control console using the

screws (4).

(4) Screw M4 x 10 (2 pcs) (2) Hand-switch bracket (B)

(3) Screw M4 x 5 (1 pcs)

(1) Hand-switch bracket (A)

/

Hand switch mount \
- h

-

(5) Screw M3 x 8 (2 pcs)

Fig. 5.4.12Hand Switch Bracket Assembly
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5.4.3.6 Wiring the GSC-2002S(Z) Control Console
Pull the wires to connect to the GSC-2002S(Z) through the bottom of the console. The
cable connection positions are shown in Fig. 5.4.13. The console signal cable ground

connection in the control cabinet is shown in Fig. 5.4.14.

- Console signal cable

Grounding cable Hand switch cable clamping rib

T

B ‘-*-

m Hand switch

Fig. 5.4.13 GSC-2002S(Z) Cable Connection Positions

/1| cAUTION |

Fully fasten the hand switch cable in the clamping rib shown above.

.

Earth clamp

Console signal cable

Fig. 5.4.14 GND Connection in Control Cabinet
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5.4 Installing 2-tube Unit (Option)

5.4.4 Connecting Two Tubes

Connect the two X-ray tubes as shown in the diagram below.

See section 5.4.5. See section 5.4.4.1.

STARTER TERMINAL-2005 Collimator transformer

s s L], e
[oHa ] [IEGEN| [o]o]o]qglo]o]o]o]o]o
SETE) 83 up
TUBE SELECTOR-96 ~ pr See section 5.4.5.
o = b9 = 4
se28)aSsffup sssP)sSaEEuf
|T|T1T|TIO|T|TIT\|T|T ITlTITT'TITiT'T'OIOl
| | See section 5.4.4.2.
See section 5.4.6. \ L 1’ e //
A
TUBE 2 TUBE 1onnection cables
See section 5.4.4.2. ,8—'—|
V‘M\ : & L
@é @& olo[oJo]o]o
High-voltage % SEZR® Cabinet ground terminal
transformer .
D125P-C3
+ See section 5.4.5.

See section 5.4.6.

5.4.15Two X-ray tubes Connected to ZUD-P40 Series
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See section 5.4.5. See section 5.4.4.1.

v

STARTER TERMINAL-2005 Collimator transformer

}_

L12[ob—

[JHa ] | IR |

Taha ] JH3 [ [

L [o—
E_
2_
—Q|THIM L1000 (O
w|ok
e O]

TB1

L14|OF—

TUBE SELECTOR-96

)

12LB
753

—O]za

TB2

- —O]|L1008

[

—_Io|Ham

— O TH2L

—oT2La
—0ojtA

- ——O|L100A

— 0]

—— O|THIL

—0lE

Reo
[o]o]o

—

= i w
Q|0|0 Q

L 1

TUBE 2 TUBE 1

. High-voltage
See section 5.4.6. transformer
D150KH-40

@ @

Cabinet ground terminal

- +
e g
“
—

TUBE 2
—

See section 5.4.5.

Fig. 5.4.16 Two X-ray tubes Connected to ZUD-L40/V40/B40 Series

Connect the X-ray tube high-voltage cables according to the tables below.
ZUD-P40 Series

Tube
Tube 1 High-voltage switchgear HC150—2—88, socket (1)
Tube 2 High-voltage switchgear HC150 —2—88, socket (2)

ZUD-L40/v40/B40 Series

Tube
Tube 1 High-voltage generator in cabinet, tube socket 1
Tube 2 High-voltage generator in cabinet, tube socket 2
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5.4 Installing 2-tube Unit (Option)

5.4.4.1 Installing and Connecting the TUBE SELECTOR-96 PCB
(1) Installation
Install and Connect the TUBE SELECTOR-96 PCB as shown in the diagram below.

; @" 7 @
il EEEIN
Fooor T
Ll | aF-suzckn WAIN ﬁ
! . {OPTION) b= —
* ! .'ulmm
| e _ S |u
S — = T
[+ sl
: :
| Ext 1s/F-200E |
: ., foeTION
| |
T y ]

TUBE SELECTOR-96
(501-79038)

UD CONT-200B ASSY

=0 -

I } TERMINAL-2006 ASS
] '
'

A

. Iy
THE SELECTI-1
I

Use the following screws to install the
PCB.

I " 101. Screw, SUS SEMS P3 M4 x 10 (4 pcs)

TI-x¥2

o

Fig. 5.4.17 ZUD-P40 Series
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AF
26|

TUBE SELECTOR-96

(501-79038)

Use the following screws to install the

e — - ———y

Screw, SUS SEMS P3 M4 x 10 (4 pcs)

101.

e v i

TERSIMAL- 108 N AEY
i
A
-i
5]
-

ol b gy

-1
.
fe 1
s a—;ﬁn

Fig. 5.4.18 ZUD-L40/V40/B40 Series
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(2) Wiring Route

O 1@

INSTALLATION

1 rt m | m Funn il
—ff FECH R
| * A
1 1 - 1
[ '\ gF-g0idEn WAlM %
I 1 | T T T|'|
X X tuprlumll: =4
. | AT
! | L=
| =
e e
B v CE
[+ T I

EXT |/F-200F |
{OPTION}

|
: :
| |
i = e i-

Wiring harnesses

Low-voltage cables

< =
! ! [L (0]
THE JELEEtfi-1 —

TERHINAL-1008 1 |
| AN
-l

1

1

I

PR

TI-u¥2

Fig. 5.4.19 ZUD-P40 Series
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,
TR i |
-5 - -3
"

-ttt

==

e

[ S | .

I
i
=T

Wiring harnesses

1

1
=

Low-voltage cables

o

=1 3

....... F—p— - —
= [}
==

ST T e
Y
13

SES- S SN EEASERS AN

e T e I ¥

To X-ray
tubes

Fig. 5.4.20 ZUD-L40/V40/B40 Series

5.4.4.2 Connecting the High-voltage Switchgear HC-150-2-88 (ZUD-P40 Series only)
Connect the high-voltage (tube) switchgear as shown in Fig. 5.4.15.
(Remarks) Not use the short-wire(D2-D3).
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5.4 Installing 2-tube Unit (Option)

5.4.5 Changing the Wiring Connections for One Tube

Change the current wiring connections. (See Fig. 5.4.4.1 and 5.4.4.2.)

(1) Starter wiring
Move the cable from the TERMINAL-2005 PCB terminal to the TUBE
SELECTOR-96 PCB terminal.

(2) Collimator wiring
Move the collimator cable terminals (LO, L12) from the collimator transformer to
(L12A LA) on the TUBE SELECTOR-96 PCB.
Connect the jumper wire across | TB1 | and | TB2 | on the TUBE SELECTOR-96 PCB
to for the optimal voltage.

(3) Low-voltage cable connection
Move the low-voltage cable connected from the X-ray tube to the TERMINAL-2005 PCB
to the TUBE SELECTOR-96 PCB terminal.

(4) High-voltage cable (ZUD-P40 Series only)

Move the high-voltage cable connected from the X-ray tube to the high-voltage

transformer to Tube 1 on the high-voltage switchgear.
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5.4.6 Connecting the Attachments
(1) Applicable Techniques

The applicable techniques are shown in the table below.

Technique ZUD-B/V/L/P40(D/DS)
General radiography GR Available
Bucky table radiography BU1 Available
Bucky stand radiography BU2 Available

Up to two R/F tables can be attached.

The following techniques are preset at the factory. See 4.4 Initial Settings for the method

of changing the set techniques.

Bﬂ General 0 Bucky stand
radiography radiography

g2 Bucky table radiography

(2) Connecting the Attachments
Connect each attachment to the terminals listed below. The positions of these terminals
are shown in section 2.10. The applicable power supplies are also shown below.

1) Terminal block X2 (front panel of Transformer T1)

Lo-Lioo 100V AC 5 A max.
Ao Aggg 200V AC 10 A max.
2) Fuse holder (front panel of Transformer T1)

Ao Az 220V AC 20 A max. Total 2 kVA max.
~ (for continuous

Ao . Axgo 200V AC 20 A max. Total 20 A max. load)

Aq.Ais 125V AC 10 A max. (for starter)

Ay Asg 50V AC 10 A max.

Lo-Lao 40V AC 5 A max. J

I cauTioN |

Do not apply continuous loads exceeding the supply capacity.
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5.4 Installing 2-tube Unit (Option)

(3) X-ray Tube Unit and Variable Aperture

(a) When the X-ray tube is used as Tube 2.
TUBE SELECTOR-96 X-ray tube unit Variable Variable
terminal block TB3 aperture R-10 aperture R-20

Xs

Ys

Zs

Lg L L

LoB Lo, (1)

L+2B L1z L1z

L100B L1o0, (2) L1oo

TH2M TH, (8)

TH2L TH, (9)

E E E E

(b) Variable aperture transformer
SELI-Erg'II?gR-% Trans;ci:rger for Trans;cirzrger for
PCB, terminal block
Lo Lo (L) Lo
L1oo L1oo L1oo
L L
Li2A L1z L1z, L1g, L1535,
L+2B Lis-7
L12.C
E E E

5-39
M501-E376



INSTALLATION

R-10 Wiring Example

LA |— ]
—— LA | — — | L2
- _ _ | Lo
Lo L)
— L100A —_— - L100
—E |— —|E
T

Fig. 5.4.16

I\ cauTiON |

variable-aperture transformer can be shared when the 2-tube option is

installed.

1) If both R-10 and R-20 are available, use the variable-aperture transformer for
R-20. In this case, short together the L and L, terminals on the
variable-aperture transformer.

2) If the R-20 variable aperture is used, connect the L;A, Li;B, and L;,C
terminals on the terminal block on the high-voltage generator to the L, Ly,
L1s_3, or Lig_7 terminal. For details, refer to R-20 operation manual.

3) For the R-10 variable aperture, connect the L12A, L12B, and L12C terminals
to the L12 terminal.
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5.4 Installing 2-tube Unit (Option)

(4) Bucky Radiography Unit
Up to two radiography units can be connected.
Use the ZUD-HV Maintenance Tool to set the techniques to the GSC-2002S(Z) technique

keys.
(a) Connections to set the technique to Bucky 1
Control cabinet Bucky Radiography Unit
BK-1, -12
. T BR-1H,
Terminal block I/O status BKZ-10,
BR Series, etc. BK-12H
=
£ _
é L100 100VAC  — o L1oo L1oo
@ £
o L125 125VAC  — S Lizs
= 5
N
2
1B2 }X-RAY operation [ S B Bz
§ 1B2 output contacts B,
N -
<_(|' ov } X R'A(‘gvc))K _I B
g 1B1 input contacts (-D-)_/ (B1) B,
o Note3)
L
|_
Ground
. — E
terminal

Note1) On the TERMINAL-2005 PCB, turn ON SW2-(1)(3) and turn OFF SW1-(1)(3).

Note2) If the unit uses a 100 V AC motor, short together L100 and 1B2.

Note3) If the unit uses a 100VAC output signal (X-ray OK), make it the relay point
of contact output (normal open), according to the circuit example to show

in below.

RELAY

oV o——\
|

1B1 o——

1 0V,¢
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(b) Connections to set the technique to Bucky 2

Control cabinet Bucky R(a,\?(;(t)sr;)phy Unit
BK-1, -12
. T BR-1H,
Terminal block 1/0O status BKZ-10,
BR Series, etc. BK-12H
=
E LO 0OV AC - o Lo Lo
S L100 100VAC  — i L100 L1oo
7] £
= ®
N
o
2B2 }X-RAY operation | S B B2z
9 B2 output contacts | B,
o
; oV X-RAE)(VOK 7 Bis
2 (V) |
= 2B1 input contacts ({}) (B1) B4
% Note4)
|_
Ground
) - E
terminal

Note 1) On the TERMINAL-2005 PCB, turn ON SW2-(2) and turn OFF SW1-(2).

Note 2) If the unit uses a 100 V AC motor, short together L100 and 2B2.

Note 3)Refer to the I/O status in the table above when connecting a unit not listed
above.

Noted) If the unit uses a 100VAC output signal (X-ray OK), make it the relay point
of contact output (normal open), according to the circuit example to show

in below.

0 B1 (100Vac)

RELAY

oV o——\
|

1B1 o——

3 OVAC
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5.4 Installing 2-tube Unit (Option)

(5) Integrated Bucky Radiography Unit
Use the ZUD-HV Maintenance Tool to set the techniques to the GSC-2002S(Z) technique
keys.

(a) Connections when the technique is Bucky 1

Control cabinet Integrated Bucky Radiography Unit
BR-100 BR-100 +
Terminal block 1/0 status
alone CH30GX-30
- A0 N Ly
= Single-phase 200V
B A220 - Lz
2 LO } OV AC N Lo Lo
C
g L100 100VAC - Lioo Lioo
0 162 }x RAY operation | B2,
3 182 output contacts L B, Connector
Tp)
I 1B1 X-RAY OK 7 B CN9
E (L100)
=z 1B1 input contacts ({}) _/ B,
pd
p= Ground
% - E
= terminal

Note) If CN9 is not used with BR-100 alone, turn ON SW2-(1) and turn OFF
SW1-(1) on the TERMINAL-2005 PCB.
To use connector CN9, turn OFF SW2-(1) and turn ON SW1-(1) on the
TERMINAL-2005 PCB.
To use connector CN9 and use tube number 1 for CH, turn OFF SW2-(5)
and turn ON SW1-(5). To use tube number 2 for CH, turn OFF SW2-(6) and
turn ON SW1-(6).
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(b) Connections to set the technique to Bucky 2

Control cabinet Integrated Bucky Radiography Unit
. BH-100
Terminal block I/0O status BR-100 alone | BR-100 + [ CH30GX50 J
- A0 - L
= Single-phase 200V
g A200 - L2
% LO } AC. OV - Lo Lo
E L100 AC. 100V - L100 L1oo
:g 2B2 }X RAY operation | B2z
Z 2B2 output contacts L By Connector
Te)
§ 2B1 X-RAY OK 7 Bis CN9
o (L100)
< 2B1 input contacts -D—)_/ B
= Ground
% - E
= terminal

Note) If CN9 is not used with BR-100 alone, turn ON SW2-(2) and turn OFF
SW1-(2) on the TERMINAL-2005 PCB.
To use connector CN9, turn OFF SW2-(2) and turn ON SW1-(2) on the
TERMINAL-2005 PCB.
To use connector CN9 and use tube number 1 for CH, turn OFF SW2-(5)
and turn ON SW1-(5). To use tube number 2 for CH, turn OFF SW2-(6) and
turn ON SW1-(6).

(6) Tube Select Signals
The signal corresponding to the selected tube number is obtained.

Tube 1 XR1M } Tube 1 select[ | SW2-(5) must be ON and
output contacts L SW1-(5) must be OFF on

TERMINAL-2005 PCB.

Tube 2 XR2M } Tube 2 select [ | SW2-(6) must be ON and
output contacts L SW1-(6) must be OFF on

TERMINAL-2005 PCB.

selected

selected

TERMINAL-2005

Y cauTiON |

Refer to “4.22 External Output Setting” and set the correct signal to each

output terminal.
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5.5 Installation of connection unit ZUD (Option)

5.5 Installation of connection unit ZUD (Option)

5.5.1 Configuration
Inscribe the configuration of connection unit ZUD (503-67777).

1. 25-9CR conversion cable (502-25890-03)
2. Signal cable mount sheet (502-25989)
Configuration 3. Wiring band CV-100N 4pcs (072-60321-02)
parts 4. Conversion cable (502-23733)
101.Screw,SUS SEMS P3 M4 X 10 2pcs (020-46548)
102.Screw,SUS SEMS P4 M2.5 X6 2pcs (020-46602)
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5.5.2 Connecting the cables
5.5.2.1 In case of ZUD-P40

JCR
EXTI/F
—2005
) UD CONT-2005 Ql/@
2pcs £
2pcs
to CR device

Communications cable made

of CR manufacturer
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5.5 Installation of connection unit ZUD (Option)

5.5.2.2 In case of ZUD-L41/L40/V40/B40

————————————————————————————

JCR

: EXT I/F [0
' Soos] 2005

@/ ) f :
TERMINAL-2005/ — !‘
2pcs ASSY ulo |
2pcs TR

e ——

=
fﬁ“

to CR device

Communications cable made

of CR manufacturer
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5.5.3 Initial Setting
(1) Initial setting to use the connections unit
Start up ZUD-HV Maintenance Tool open [Basic setting] [Option setting] of [Interlock

function setting of CR] in [Basic Setting] window, select the method of interlock to CR.

Do not connect to the CR.

Do not interlock
When it does not interlock to CR, select it.

Select that when it received radiography conditional interlock to

FCR mode
CR with the radiography conditional.

Select that when it received program number interlock to CR
FCR APR mode

with the radiography conditional.
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5.5 Installation of connection unit ZUD (Option)

5.5.4 Operation Check

(1) Check that the printed circuit board is mounted in the equipment, and then turn on
the power.

(2) Check that the X-ray controller display changes according to the control
commands when control data is transmitted to the X-ray controller. (Control data:
See section 5.5.11.)

(3) Check at the receiving device that the X-ray controller transmits radiography data
when X-ray exposure is conducted.

(4) Check that the X-ray controller LCD displays "C05" or “CR invalid Parameter” when
control data outside the permitted condition range is transmitted to the X-ray
controller.

Also, ensure that X-ray exposure is not possible in this state.

5.5.5 Communications Specification
The communications protocol is described below.
(1) The master station requests establishment of a data link.
(D The master station generates an "ENQ" message to request establishment of the
data link.
@ The slave station sends "ACK" to permit establishment of the data link. If the data
link cannot be established, the slave station sends "NAK".
@ If the slave station does not return "ACK" within 2 seconds, IDT retransmits "ENQ"
(up to three retransmissions).
(2) The master station transmits the required message.
(D The master station sends a message starting with "STX".
@ The slave station checks the message. If the message is evaluated to be correct,
the slave station transmits "ACK", otherwise it transmits "NAK".
@ If the master station receives "NAK", it retransmits the same message (“NAK”).
(up to three retransmissions)
(3) The master station closes the data link.

(D The master station generates an "EOT" message to close the data link.
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5.5.6 Message Formation
(1) Format

Supports a text block from STX to BCC of variable length up to 127 bytes.
Command form appears below.

S E | B
T Application Message T
X X |C
< MAX.127 byte >
STX : 0X02
ETX: 0X03

BCC : Horizontal parity
Excluding the STX, the exclusive OR to EXT.

Error process

It is due to the parity check of every error detection data.

(Evenness parity check of message unit)

5.5.7 Physical Layer
(1) Electrical specifications RS-232C

(2) Transmission mode: half duplex, asynchronous

SHart bit +++++veerrrnees 1 bit
Dt eeeeeenrrnnnnnnes 8 bit
Parity e eeeeeeneees 1 bit (even)
SO bit <<+ ererees 1 bit

(3) Transmission rate 4800bps
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5.5 Installation of connection unit ZUD (Option)

(4) Connection cable Specification

FG

RX

X

RTS

CTS

DSR

DTR

® @ |e|® |0 |6

GND

Q

D-SUB25P(male)

5.5.8 Data Link Layer
(1) Protocol conforms to JISX5002

Transmission code 8-bit code prescribed in JIS-X-0201
(Not including “ *’ ‘@’ ‘ ? ‘codes)
Response method Alternateness response method (ACK, NAK)
Error check protocol. BCC(text block horizontal parity)
XOR from character after STX to ETX
Error correcting method Automatic retransmission
Transmission rate 4800 bps

(2) Basic transmission control protocol
The communications protocol is executed following procedure.
1) The master station requests establishment of a data link
e The master station generates an “ENQ” message to request establishment of
the data link.
e The slave station sends “ACK” to permits establishment of the data link. If the
data link cannot be established, the slave station sends “NAK”.
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o |If the slave station does not return “ACK” within the specified time (RT1 in table
2), the master station retransmits “ENQ”. (For maximum number of

retransmission is RT1 in Table 2)

2) The master station transmits the required message.
o The master station sends a message starting with “STX”.
o The slave station checks the message and if the message is evaluated to be
correct, the slave station transmits “ACK” ,otherwise it transmits “NAK”.
o |f the master station receives “NAK”, it retransmits the same message. (For

maximum number of retransmission is RT2 in Table 2)

3) The master station closes the data link.

e The master station generates an “EOT” message to close the data link.

Master station Slave station
x
=
"ENQ" "NAK" if receiving is evaluated o
©
H ©
as currently not possible o
£
0
Retransmission "ACK" if receiving is now :@
0
"ENQ" evaluated as possible L
S B

T Message @ T | € —— Receive error detected
X X|cC S
©
()]
4
Retransmission €——"NAK" S
g
S E|B ®
c
T Message @ |T|C » Now OK 2
X X |cC S
O

Retransmission €¢—"ACK"

"EOT" —» Close data link

Fig.5.5.1 Transmission control protocol
e Details comply with implementation specification. (Z30N0161)
e Maximum text block length up to 127 bytes.
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5.5 Installation of connection unit ZUD (Option)

(1) Parameter
Master station Slave station

ENQ

NAK

RT1 ™A1

ENQ

ACK

TM3

- Message
TM2 # NAK

Message

T™M2 # ACK
TM3

- EOT

RT2

Fig.5.5.2 Control protocol and parameters

Table 2 Parameters

ltems Commurpcated UD
unit

™A1 Pause_ time beforg ENQ retransmission when 2.0 sec 3.0 sec
establishing data link

RT1 Numb_er . of ENQ retransmissions when 3 times 3 times
establishing data link

RT? Number of retransmissions when sending 3 times 3 times
message
Maximum text length (excluding STX, ETX, 124 byte 124 byte
ETB, and BCC)

TM2 | Response monitoring time 2.0 sec 2.0 sec

TM3 | Receiving timeout time 2.0 sec 2.0 sec
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5.5.9 Application Layer
(1) Message format
Supports a text block from STX to BCC of variable length up to 127 bytes.
However, details of the actual text used is described in section 5.5.11 Details of

Transmitted Text.

S E B
Header
T Application message | @
(2 bytes)
X X C
MAX.127 byte
STX :0x02
ETX :0x03

BCC : horizontal parity
Exclusive OR to ETX (excluding STX)

A command contains the following three fields:
* Header
The header is represented as a 2-byte code.
* Message
Expressed in JIS 8-bit code.
*  Terminator

One-byte field indicating the end of the message.

Error Processing
Parity check on each error detected data

(Horizontal parity checks on each message unit.)

(2) Header Table
Table 4 Header Table

Communicated unit— X-ray unit X-ray unit = Communicated unit
Header | Message contents Header
80 Serial line test response 00 Serial line test request
B1 Radiography  condition 31 Implementation condition
instruction transmission transmission
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5.5 Installation of connection unit ZUD (Option)

5.5.10 Communication Sequence

Communicated unit Radiography

Communication
preparations complete

Brake released

Release circuit brake

I—} Serial line test request (00) <

Serial line test response (80)

Select menu —P»  Radiography condition
instruction transmission (B1)

Implementation _
condition transmission (31) <€——— Radiography

Radiography with same

menu Implementation _
condition transmission (31) < Radiography

Radiography with
different menu ’ Radiography condition
instruction transmission (B1)

Implementation .
condition transmission (31) < Radiography

Communication sequence

5.5.11 Details of Transmitted Text
(1) Circuit test request (X-ray unit @ Communicated unit)

Test data to test the serial circuit from the X-ray unit to the communicated unit.

Header Message E B

“00” Test data (any character codes)

MAX.127 byte
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The test data can include any characters between “STX” and “BCC” ,uptoa
length of 127 bytes. After the IDT circuit brake release is detected, the X-ray unit

waits at least one second before transmitting ENQ for the 00 command.

(2) Line test response (Communicated unit — X-ray unit)

This is the response to the line test request in (1) above.

Header Message E B

“80” Test data

MAX.127 byte

The communicated unit returns the data sent by the X-ray unit unchanged. The
X-ray unit compares the returned data to the data sent in the line test request; if the
data matches, the circuit is established. If the data does not match, the circuit test
request is repeated. The communicated unit waits up to 5 seconds from receiving
the “00” command (i.e., receiving “EOT”) before transmitting ENQ for the “80”

command.

(3) Radiography condition instruction transmission (Communicated unit)
The communicated unit makes settings for the X-ray unit, including radiographic

conditions and automatic exposure conditions.

Header Message E B

“B1” Detailed message

Total 39 bytes

@ | (b) | () | (@) | () [ () [ (@ [ ()| O [ GO | K
2B | 1B | 2B | 8B | 4B | 4B | 4B | 4B | 4B | 2B | 4B

* Message details

ltem Bytes Description

() 2B Manufacturer/model code for connected
instrument

(b) 1B Radiography/Fluoroscopy flag
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5.5 Installation of connection unit ZUD (Option)

(c) 2B Tube/Technique code

(d) 8B Film-related code (disabled)

(e) 4B Tube voltage

(f) 4B Tube current

(9) 4B Exposure time

(h) 4B Spare 1 (fixed as "0000") Note*
(i) 4B Automatic exposure control

() 2B ID code (fixed as "00")

(k) 4B Focus code

NOTE The value range and steps for the tube voltage, tube current, and exposure time
depend on the system composition. However, if an illegal value is sent to the
X-ray unit, the X-ray unit ignores it. In this case, the user is notified by some
means, such as displaying an error on the X-ray unit, to prevent exposure with

incorrect radiographic conditions, even if a new menu is selected.

* If the X-ray unit ignores received data:
1) an error is displayed; and
2) exposure is prohibited.
This status is maintained until:
a) Itis reset at the X-ray unit; or

b) Legal data is received.

NOTE The data sent to the X-ray unit is ignored in the following cases:
1) An illegal value is received;

2) During exposure or during exposure operation.

NOTE Spare 1 becomes the Protocol Number if FCR APR was selected in the initial

setup.
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Implementation condition transmission (Communicated unit)

Data for actual radiography.

Header Message E B

T “31 Detailed message @

Total 39 bytes

@ | () | () | (@) | () [ () [ (@ [ ()| O [ GO | K
2B | 1B | 2B | 8B | 4B | 4B | 4B | 4B | 4B | 2B | 4B

The implementation data transmits the radiography setting or measured value

corresponding to each radiographic condition instruction, as shown in the table below.

Item Description
(a) Manufacturer/model code “01”
for connected instrument
(b) Radiography/Fluoroscopy flag Fixed as "0"
(c) Tube code Tube code for the selected technique
Technique code Actual code used for radiography
(d) Film-related code Disabled * Note 1
(e) Tube voltage Actual condition used for radiography
(f) Tube current Actual condition used for radiography
(9) Exposure time Actual condition used for radiography
(h) Spare 1 Fixed as "0000" Note 2*
(i) Automatic exposure control Actual code used for radiography
(j) ID code Disabled
(k) Focus code Tube focus used for radiography
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5.5 Installation of connection unit ZUD (Option)

(a) Manufacturer/model code for connected instrument

Fixed as "01"

(b) Radiography/Fluoroscopy flag

Fixed as "0" because fluoroscopy is not applicable

(c) Tube code/Technique code

X X
Selected tube Selected technique
0: Tube 1 1: Spot (or DR)
1: Tube 2 2: Bucky 1
2: Tube 3 3: Bucky 2
4: Radiography
5: Tomography
6: Autochanger
7 Direct spot filming

(d) Film-related code
Fixed as "00000000"

(e) Tube voltage
Indicates the tube voltage used for radiography in 1 kV steps between 0040 and

0150 kV. lllegal transmitted values are ignored.

(f)  Tube current
Indicates the tube current used for radiography as 4 digits between 0010 and
1000 mA. Steps are:
10,12,16,20,25,32,40,50,63,80,100,125,160,200,250,320,400,500,630,800,1000
mA.
The settable values may vary according to the system composition.

Transmitted illegal values are ignored.
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(g) Exposure time
Indicates the exposure time used for radiography between 0001 and 8000 ms.
The exposure time steps are:
1,1.2,1.6,2,2.5,3.2,4,5,6.3,8,10,12,15,20,25,32,40,50,63,80,100,125,160,
200,250,320,400,500,630,800,1000,1250,1600,2000,2500,3200,4000,
5000,6300,8000,10000ms.
However, only 1, 2, 4, 5, and 8 ms are valid below 10 ms. Transmitted illegal

values are ignored.

(h) Spare 1 See Note 2* (Program Code)
Fixed as "0000"
However, Spare 1 becomes the Program Code if FCR APR was selected in the

initial setup.
Remote console: 3 techniques
APR -> 12 kinds

3 x 12 = 36 kinds

In_this case, when program code is beyond the pale(for example 0),

radiography condition which is sent to general radiography option

console : 35 kinds 36+35=71 kinds becomes availableness, but, if it is in

range(1~71), it becomes radiography condition which is preset beforehand

by protocol number, so all other radiography conditions are ignored.

(Operation and tube code are also ignored.)
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5.5 Installation of connection unit ZUD (Option)

(i) Automatic exposure control (phototimer)
Selects the phototimer (ON/OFF), film sensitivity, film density, and phototimer

detection field.

X X X X
Selects the phototimer phototimer detection field
(ON/OFF)
film sensitivity film density 1-4.8
1to7
0.1 Oto2 _ _ulin] njNis" N
. 1:—3 Code
0: phototimer OFF 0: standard 0| O | 'e)
1: phototimer ON 1: low sensitivity 22
: e 31 1 o) x X x
2: high sensitivity
4: 0 2 X o X X
5:+1 3 o o % %
6:+2 4 X X o X
7:+3 8 X X X o)
The film sensitivity, film density, and phototimer detection field are ignored if the
phototimer is set OFF.
If the detection field is set to 1, the detection field is ignored, even if the
phototimer is set ON.
(i) 1D code

Fixed as "00"

(k) Focus code
Designates the tube focus size.
0000: small focus

1000: large focus
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Reference Material (If Fuji IDT is used)

Data set in IDT

xx 0 x x 00000000 xxxx xxxx xxxx 0000 xxxx 00 xxxx
T TT | | I | |
(1 @) @) (4) ®) (6) (7) (8)

(1) Manufacturer/model code setin IDT
Fixed as "01"

(2) Relationship between tube codes set in IDT and ZUD
ZUD requires both the tube code and technique to be set in IDT.

For Tube 1, set the IDT tube code to 0
For Tube 2, set the IDT tube code to 1

(3) Relationship between technique codes set in IDT and ZUD

IDT code Corresponding ZUD technique
17 DR (XDR)
27 Horizontal Bucky 1 (BU1)
737 Vertical Bucky 2 (BU2)
4 Radiography (GR)
Y A Direct spot filming (FSP)
Example

If the technique code and tube code in the ZUD initial setup was Horizontal Bucky with

Tube 2, then set technique code = 2 and tube code = 1 for the IDT.
(4) Tube voltage
(5) Tube current

Tube current data for each focus in the initial settings must be set correctly in IDT.

(6) Exposure time
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5.5 Installation of connection unit ZUD (Option)

(7) Relationship between IDT phototimer-related settings and ZUD

IDT code (4 digits)
X X X X
1) Phototimer | 2) Film sensitivity | 3) Film density | 4) Phototimer
(ON/OFF) detection field
0: OFF 0: M 1: -3 1: top-left
1: ON 1: L 2: -2 2 top-right
2: H 3: 1 3: top-left & top-right
4: 0 4 : bottom-center
5: #1 8 : top-center
6: +2
7: +3
(8) IDT focus code ZUD
“0000 “ small focus
“1000 “ large focus

(2| NoTE ]

FUJI personnel entering data into the IDT have no knowledge of the tube current positions for

the equipment used on-site, or the radiographic equipment (techniques) that can be used.

Ensure a satisfactory exchange of information with FUJI personnel when they enter the data.
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Registering Protocols (Part 2)
If FCR APR was set ON during initial setup, the radiographic conditions are transmitted
and received as a Program Code

The relationship between the Program Codes and protocol keys is shown below.

When the protocol key 1 is selected

Protocol key 1 .I 1 2 3 4

Protocol key 2 5 6 7 8

Protocol key 3 9 10 1" 12

When the protocol key 2 is selected
Protocol key 1 13 14 15 16

Protocol key 2 - 17 18 19 20

Protocol key 3 21 22 23 24

When the protocol key 3 is selected
Protocol key 1 25 26 27 28

Protocol key 2 29 30 31 32

Protocol key 3 ! 33 34 35 36
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5.5 Installation of connection unit ZUD (Option)

General radiography optional console

37 38 39 40 41 42 43
44 45 46 47 48 49 50
51 52 53 54 55 56 57
58 59 60 61 62 63 64
65 66 67 68 69 70 71
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5.6 Installation of Local Console (Option)

5.6.1 Connection

Connect the accessory cable between the local console and the control cable.

Local console

Control cabinet

DTC PCB

(1) Control console signal cable AWG#28 40core shielded (502-24996-10)

10m

Remote console

Cable

Control cabinet

JPNL

JPNL

J10D

J10D

UD CONT-2005 PCB

(2) Control console grounding cable 3.5mm? Green / Yellow (502-25685-10)

10m

Remote console

Cable

Control cabinet

Ground terminal

S

S

Ground terminal board
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5.6 Installation of Local Console (Option)

5.6.2 Setting
After local console is installed, execute the three modifications of setting below.
1) Bypass setting of safety circuit
In order to function the stop switch circuit of local console, DTC witch insides the

control cabinet short together JP2 connector 1 and 2.

<JP2>
1-2 Enabled: Stop switch does function
2-3 Disabled: Stop switch does not function

P WARNING |

When local console is installed, be sure to shorted together JP2 connector 1 and 2 of the DTC
inside the control cabinet. When JP2 connector 2 and 3 are shorted, stop switch of local

console does not function.

2) System optional setting
With the DTC is set initial setting mode and turn on the power, setting of the local
console turn on.
Concerning the details, refer to the ZS-5D/DS Installation Manual section 2

Maintenance “3.1.1 System Optional Setting”.

3) Potentiometer registration of collimator handle
DTC start up as a initial setting mode, execute the potentiometer registration of
collimator handle.
Concerning the details, refer to the ZS-5D/DS Installation Manual section 2

Maintenance “2.8.1 Potentiometer adjustment”.

Confirm that the switch 1, 2, 3 of SW8 are OFF, and switch 4 is ON.
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Blindfold sticker for local console

Local console is equipped with following blindfold sticker.
By the state of use, stick blindfold sticker.

For example, (a) part of remote console sticks sticker (a) for blindfold, stick same symbol

sticker.
(a)
(c)
D ()
)

(e)

(8) (g) (8)

k)
Blindfold sticker
5-68
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5.6 Installation of Local Console (Option)

ORI v SOV
= . CIOHE=Hi=1 ([ o
2 (=)im
"5t -'""S'C')"; (92) 1uennnnns
— (k) A i
_.: O i ":I ’?‘:_J A T -
= evennmansnnnnrerenannnnnd = : ‘TJ : 11_;'l
T H I N )
]
Ty % Do et |2

In case of following situation, stick sticker each symbol.

(c)  Stick that when there is no [Table up/down] function.

(e) Stick that when [Multi-frame imaging] is not formed in SF package.

() Stick that when oblique projection is not formed.

(g1) Stick (g), in case of FD Package.

(g2) Stick (g), in case of SF Package.

(k)  Stick that when [Select the X-Ray irradiation field size] function is not formed in FD

package.
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NO TEXT
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Chapter 6

R/F Table System Option

Chapter Contents

I 6.1 Installation control cabinet parts for Spot Film Device.

6.2 Installation control cabinet parts for Oblique radiography
unit. (Option)

I 6.3 Installation control cabinet parts for OPT Kit. (Option)

6.4 Installation control cabinet parts for Image Speed Up unit.
(Option)
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6. R/F Table System Option

6. R/F Table System Option

6.1 Installation control cabinet parts for Spot Film Device.

6.1.1 Outline

Install There Parts in the control cabinet when the cassette Spot Film device is combined

with R/F Table ZS-5D/5DS.

For the setting and the adjustment refer to “ZS-5D/5DS Installation Manual”.

6.1.2 Configuration

The Spot Film Device kit for Cabinet (502-25691) consists of the following parts.
(502-25325)

(a) SFC PCB

(b) POWER SUPPLY,VS150B-24

(c) WIRE HARNESS, SPOT FILM DEVICE
(d) MAIN BODY SPOT FILM CABLE A2
(e) MAIN BODY SPOT FILM CABLE B

(f) CABLE TIE, CV-150N (5 Pieces)

(g) CLAMP, AL-4
(h) CLAMP, AL-6
(i) Mounting Parts

(074-80654-95)
(502-25341)
(503-66313)
(503-66314)
(072-60321-03)
(072-60376-03)
(072-60376-05)

O WIRE HARNESS , SPOT FILM DEVICE (P/N:502-25341)

DC POWER SUPPLY WIRE HARNESS HINGE UNIT
UNIT
DC POWER
SUPPLY CN2 CN2 J5S J5S SFC PCB
CN3 CN3
PS6
HINGE UNIT
TDETRCMTI\CI:EL L100 L100 L100 L100 SFC PCB
BLOCK LO LO LO LO TRMINAL BLOCK
@ MAIN BODY SOPT FILM CABLE A2 (P/N:503-66313)
CONTROL CABINET CABLE R/F Table Unit
SFC PCB J2S J2S J13B J13B BASE PCB
& MAIN BODY SPOT FILM CABLE B (P/N:503-66314)
CONTROL CABINET CABLE R/F Table Unit
SFC PCB J4Ss J4s J11B J11B BASE PCB
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6.1 Installation control cabinet parts for Spot Film Device

6.1.3 Parts Installation

It installs it with a screw of the attachment in each part control cabinet.

SCREW, STST SEMS P3 M3X8 1 pcs

In case of ZUD-P40 SPACER, SBB-315(E) 1 pcs
WASHER, STST SPRING 2 M3 1 pcs
SPACER, MSPLS-10U 4 pcs

T R . flvs150B-24 1
R S L
T i doeTiOm N 0 i oo
I : o E
; unp CONT-200E ASSY | gﬁ ; :: ;; ::: ::: ::
N - |' 1-- .g 1 I 11%ZZ:ZZ:ZZ:ZZ:ZZ:ZZ:ZZ:ZZ:ZZ:ZZ:ZZ:ZZ ffff 1l ET
I T T 4_‘ o I Il H\ | I </U
......... L o | I DT [
(HENE 4 I N . T -
TERMINAL-Z006 ASS !hmll.! !
s _d ==y
_ | q| | |L|Back View ! o M
| THOE JELECTHI-IN | —_— o -
= b i ; : T
_ : o 2 " . %
] = g +
T . 4
) S OPT "
. SFC
wetlos11a Hl.“t(OPT\ON)Iﬁ_-T_ (OPTIQN) I E
| " E -
— L= T - ‘a_f§ = * -
£ I T ; ‘
T E— - SCREW, STST SEMS P3 M4X10 4 pcs
3 SPACER,BSF-415 4 pcs
3 WASHR, STST SPRING2 M4 4 pcs
e _.DTC 1. Jj
4 -4 ' -4 - - |
# !
ha
£
G 7
& e &
6 . + L b
T a £ +
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6. R/F Table System Option

In case of ZUD-L41/L40/V40/B40

1 [ : N
& EF . - W !

o o ] " Sl 1

4+ % b ] |

1

Il 1

£ !

1

SFCC '

¥ T |
- (OPT I ON} :

4 1

A 1

1

DTC g eal o+

- 1

e [+ ] :

- [

chd |

I

: ) © P |

é + &+ 1
- K 1
G (opToN Ak |

o l

(+<)> !

+ L. !

1

& T > Ll = s !

T & !

R —a - @ ] :

4 + ot = * s

SCREW, STST SEMS P3 M4X10

o 1S ) SPACER,BSF-415
= : = Back View

- H |
= i WASHR, STST SPRING2 M4
i
'
H
& g
i [
i
1|
1
b - DC Power Supply
[ [
ik | VS150B-24
i "
: [ TN TSR TR
i o | i
' DO g _‘J: Side View ; |
' e - = i z
e ;ir > K | L =i et b o atet Lt
: | B - i
. 1 1— un - N [
: | B al P |
. " ! . ] 1 1
. B H ) ) o e e
i E 1 i i |
" I : . /
Wi i | ! /
{ i i 1 Lsrovpmss L
- 53‘}34;;32'3;3‘46—‘2—;}- P s il
=L RN : i -
| v SCREW, STST SEMS P3 M3X8
1

Ll SPACER, SBB-315(E)
WASHER, STST SPRING 2 M3
SPACER, MSPLS-10U
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6.1 Installation control cabinet parts for Spot Film Device

6.1.4 Parts Wiring
In Case of ZUD-P40

TO CONNECTOR J2S
IN SFC PCB

TO CONNECTOR J4S

@I#T@//lNSFCPCB

—et——— ='|J§IEIEIM7 - TO CONNECTOR CN2,3
———a g— TERMINAL BLOCK IN DC POWER SUPPLY PS6
| n
pp—— T
1 | T T . =‘-1'|| B B -
. mPTIDm:ﬁF-:gun': : \ \
;__li'::::,L'-'r-lyn - , f —
+ il . 4 F ?
EXT I/F-?.L'IOEi \‘éﬂ
i ¢OFTION} : OPT
' |
- {OPTI QN) i TT
- . | H
uD CONT-200E ASSY - ;@ [
IR N S—C— |
n B o :
TERMINAL-1006 AGS @* :
;F A . DTC .| Y
_ | ! e 5 4 L : u
& ! THNE JELECTH-IN ! [
'_ 1 1 ] E—
P i +e
_| - - ‘i’*
J — o
’ M ] TERMINAL BLOCK
ﬁ_":h I N¥, UNIT=2008
ASSY % & @
IR0 (A A s
o . 4 R
S i r h ¥ i
e | >
L Wiring of product number @ WIRE HARNESS SPOT
FILM DEVICE (502-25341).
Please fix by the right place by using the CABLE TIE
ri-we N CV-150N.
— e ——F
A ¥ CLUMP,AL-6 1 pcs

SCREW, STST SEMS P3 M4X10 1 pcs
To R/F Table

@ CLUMP,AL-4 1 pcs
SCREW, STST SEMS P3 M4X10 1 pcs
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6. R/F Table System Option

TO CONNECTOR CN2,3

In Case of ZUD-L41/L40/v40/B40 IN DC POWER SUPPLY PS6
B r;‘; ___________ E " i
i
' TERMINAL BLOCK
# | SFC
J (OPTIONY
|
i J5S '7_
= 5
’ [ #|
N CPT
h (OPT1ON}
& -]
; * ;
e 3
Wiring of product number @ WIRE HARNESS SPOT FILM DEVICE
k. (502-25341).
'i__;[ a5 it g"..;.j Please fix by the right place by using the CABLE TIE CV-150N.
E: L i 1:- L | . :I
5 | - f,. TO CONNECTOR J2S
‘: E : ‘//L:/ IN SFC PCB
i % 1 TO CONNECTOR J4S

IN SFC PCB

[
¥

"

1

[

[

’ - .

"

! - S

i

[

[ . po B o S
T o Sisal
' 4 3 ki 1
[ LI - -

[ :..

' o = -

. &

[ e - [

i | Y=IrT—pry—rrr=

[

*

i
i
i
i
il
i
i
i

d =-3__:;;_;_=3_-'3__-';;&_.;‘.__$].\® CLUMP,AL-6 1 pcs

SCREW, STST SEMS P3 M4X10 1 pcs

s & 3o rescsestrcses .;_;.-&;\@) CLUMP,AL-4 1 pcs

SCREW, STST SEMS P3 M4X10 1 pcs

[¥rpeesmssmpraefos

To R/F Table
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6.2 Installation control cabinet parts for Oblique radiography unit. (Option)

6.2 Installation control cabinet parts for Oblique radiography unit. (Option)
6.2.1 Outline
Install this Parts in the control cabinet when the Oblique radiography unit is combined with
R/F Table System ZS-5D/5DS.

For the setting and the adjustment refer to “ZS-5D/5DS Installation Manual”.

6.2.2 Configuration
The Oblique option for Cabinet (502-25690) consists of the following parts.
(a) OPT Kit for Cabinet(Include OPT PCB and Wire Harness) (502-25694)

(b) RELAY, MY4 DC24V (065-60823-11)
(c) CLUMP, PYC-A1 (070-73091-01)
(d) RELAY, TRONH/3/0.64A/UL (065-45180-36)
(e) WIRE HARNESS, OBLIQUE (502-25344)
(g) MAIN BODY SIGNAL CABLE B (503-65512)
(h) OBLIQUE POWER CABLE (503-66076)
(i) CABLE TIE, CV-150 (5Peace) (072-60321-03)
() CLUMP, AL-4 (072-60376-03)
(k) CLUMP, AL-6 (072-60376-05)

(I) Mounting Parts

(2| NoTE ]

Refer to the installation of “6.3 Installation control cabinet parts for
OPT Kit. (Option)”for the method of installing OPT Kit For Cabinet.
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INSTALLATION
6. R/F Table System Option

O WIRE HARNESS,OBLIQUE (P/N:502-25344)

MOTOR CONTROL UNIT WIRE HARNESS MOTOR CONTROL UNIT
10 | ROBI-10 | RTH-5 5 Thermal Rela
Relay Robi 11 | ROBI1L | RTH-3 3 kol Y
12 | ROBI-12 | RTH-1 1
2 RTH-2
ThermRiLRe'ay 4 RTH-4 CN9 | CN9 | Relay Connector
6 RTH-6
HINGE UNIT
. 13 | ROBI-13
RELAY Robi | Ropiia | 4P 4P OPT PCB
@ MAIN BODY SIGNAL CABLE B (P/N:503-65512)
CONTROL CABINET CABLE R/F Table Unit
OPT PCB J2P J2P J178 | J17B BASE PCB
@ OBLIQUE POWER CABLE (P/N:503-66076)
Control Cabinet CABLE R/F Table Unit
MOTOFB(,\I:I?NTROL CN9 CN9 | CN10 | CN10 R/F Table Unit
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INSTALLATION

6.2 Installation control cabinet parts for Oblique radiography unit. (Option)

6.2.3 Parts Installation
It installs it with a screw of the attachment in each part control cabinet.
In case of ZUD-P40
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INSTALLATION

6. R/F Table System Option

In case of ZUD-L41/L40/V40/B40
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INSTALLATION

6.2 Installation control cabinet parts for Oblique radiography unit. (Option)

6.2.4 Parts Wiring
In case of ZUD-P40

TO CONNECTOR J2P

IN OPT PCB
i 4]
r-— % | | B ) """ 1 | @) """ 1
Diwverter o linverter 8! linverTeR &
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|
| N .5 oo fde $ IN OPT PCB
i @

Wiring of product number O WIRE HARNESS, OBLIQUE (502-25344).
Please fix by the right place by using the CABLE TIE CV-150N.

@ CLUMP,AL-6 1 pcs

SCREW, STST SEMS P3 M4X10 1 pcs

CLUMP,AL-4 1 pcs

To R/F Table SCREW, STST SEMS P3 M4X10 1 pcs
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INSTALLATION

6. R/F Table System Option

In case of ZUD-L41/L40/V40/B40 TO CONNECTOR J4P
IN OPT PCB

TO CONNECTOR J2P
IN OPT PCB

Wiring of product number O WIRE HARNESS, OBLIQUE (502-25344).
Please fix by the right place by using the CABLE TIE CV-150N.

\@ CLUMP,AL-6 1 pcs

SCREW, STST SEMS P3 M4X10 1 pcs

il \@ CLUMPAL-4 1 pcs

SCREW, STST SEMS P3 M4X10 1 pcs

To R/F Table

6-12
M501-E376



INSTALLATION

6.3 Installation control cabinet parts for OPT Kit. (Option)

6.3 Installation control cabinet parts for OPT Kit. (Option)

6.3.1 Outline
Install This Parts in the control cabinet when the Each Option is combined with R/F Table
System ZS-5D/5DS.
- Image Speed UP Option
+ Oblique Radiography Unit Option
* Rotation step Option
For the setting and the adjustment refer to “ZS-5D/5DS Installation Manual”.

6.3.2 Configuration
The OPT kit for Cabinet (502-25694) consists of the following parts.

(a) OPT PCB (502-25367)
(b) WIRE HARNESS,0PT (502-25693)
(c) CABLE TIE, CV-150N (3Peace) (072-60321-03)

(d) Mounting Parts

@ WIRE HARNESS, OPT (P/N:502-25693)
In Case of SFC PCB Mounting.

WIRE

HINGE UNIT HARNESS HINGE UNIT
DTC PCB L100 L100 L100 L100 OPT PCB
TERMINAL BLOCK LO LO LO LO TRMINAL BLOCK
In Case of SFC PCB Not Mounting.
WIRE
HINGE UNIT HARNESS HINGE UNIT
SFC PCB L100 L100 L100 L100 OPT PCB
TERMINAL BLOCK LO LO LO LO TRMINAL BLOCK

(2| NoTtE |

Wiring for 100V to the OPT PCB from the terminal board of the SFC PCB when the

SFC PCB is installed.
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INSTALLATION

6. R/F Table System Option

6.3.3 Board OPT Installation and wiring
It installs it with a screw of the attachment in each part control cabinet.
In case of ZUD-P40
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INSTALLATION

6.3 Installation control cabinet parts for OPT Kit. (Option)

In case of ZUD-L41/L40/V40/B40
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INSTALLATION

6. R/F Table System Option

6.4 Installation control cabinet parts for Image Speed Up unit. (Option)

6.4.1 Outline

Install There Parts in the control cabinet when the Image Speed Up Option is combined

with R/F Table System ZS-5D/5DS.

For the setting and the adjustment refer to “ZS-5D/5DS Installation Manual”.

6.4.2 Configuration

The IMAGE SPEED UP for Cabinet (502-25692) consists of the following parts.

(a) OPT Kit for Cabinet(Include OPT PCB and Wire Harness)

(b) RELAY, MY2 DC24V
(c) SOCKET, PYFO8A
(d) CLUMP, PYC-A1l

(e) WIRE HARNESS, IMAGE UP

(f) CABEL TIE, CV-150N (5 pcs)

() IMAGE SPEED UP NAME PLATE

(h) Mounting Parts

(502-25694)
(065-60633-02)
(070-73013-01)
(070-73091-01)
(502-25342)
(072-60321-03)
(503-68598)

&

NOTE |

Please refer to the installation of “6.3 Installation control cabinet parts

for OPT Kit. (Option)”for the method of installing OPT Kit For Cabinet.

O WIRE HARNESS, IMAGE UP (P/N:502-25342)

MOTOR CONTROL UNIT WIRE HARNESS MOTOR CONTROL UNIT
TERMINAL BLOCK | 200R 200R | RIMG-8 8 RELAY
TB2 OR OR RIMG-5 5 R-img
RELAY 9 RIMG-9 | CN6-5 5 RELAY
R-img 12 | RIMG-12 | CN6-4 4 CONNECTOR
HINGE UNIT
RELAY 13 | RIMG-13
RAMg | rivoaa | 9P J5P OPT PCB
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INSTALLATION

6.4 Installation control cabinet parts for Image Speed Up unit. (Optional)

6.4.3 Parts Installation

It installs it with a screw of the attachment in each part control cabinet.

In case of ZUD-P40
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INSTALLATION

6. R/F Table System Option

In case of ZUD-L41/L40/V40/B40
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INSTALLATION

6.4 Installation control cabinet parts for Image Speed Up unit. (Optional)

6.4.4 Parts Wiring
In case of ZUD-P40
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TO CONNECTOR J5P .
IN OPT PCB Wiring of product number (O WIRE HARNESS, IMAGE UP (502-25342).

Please fix by the right place by using the CABLE TIE CV-150N.
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INSTALLATION

6. R/F Table System Option

In case of ZUD-L41/L40/V40/B40

TO CONNECTOR J5P

IN OPT PCB
_
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Wiring of product number O WIRE HARNESS, IMAGE UP (502-25342).
Please fix by the right place by using the CABLE TIE CV-150N.
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MAINTENANCE Chapter 1

MAINTENANCE

Detailed Adjustment Procedures
Chapter Contents
I 1.1 Precautions
I 1.2 Turning ON Power and Checking Voltage
I 1.3 Checking the Inverter Voltage Detection
I 1.4 Preparations for Test Operation (1)
I 1.5 Checking the X-ray tube Filament Heating Circuit
I 1.6 Checking Main Inverter Operation
I 1.7 Checking the Tube Voltage Feedback System
I 1.8 Adjusting the Tube Voltage
I 1.9 Adjusting the Radiography Tube Voltage Feedback
Sensitivity
I 1.10 Adjusting the Flash
I 1.11 Adjusting the Fluoroscopy Tube Voltage
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MAINTENANCE

1. Detailed Adjustment Procedures

1. Detailed Adjustment Procedures
1.1 Precautions

1.1.1 Introduction

This section describes the detailed adjustment procedures for maintenance.

1.1.2 Equipment Required for the Adjustments

(1)

(2)

X-ray tube-voltage measuring instrument

X-ray tube-current measuring instrument

Oscilloscope

Digital voltmeter

DC ammeter

Current transformer for current detection
PC

(KV meter)

(Calibrated within the last year)

(mA mrter)

(Calibrated within the last year)

(with memory function)

(100MS/S, or above)

(Abbreviated as “D.V.M.” or “tester” )
(Preferably, measuring to 3 decimal
places.)

(with 1000V DC range)

(Instrument

range 0.1mA to 1A)

measuring across the

(With RS-232C serial port or USB port.)

S

CAUTION ]

Windows XP or Windows2000 operating system.

(8)

(9) RS-232C cable (cross-type) or USB cable

M1-2
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CD-R containing adjustment software

(The adjustment software is called
“ZUD-HV Maintenance Tool” below.)



MAINTENANCE

1.1 Precautions

1.1.3 Precautions during Adjustments

I'Y DANGER

-

Always turn off the unit power supply before checking or connecting the
high-voltage generator or connecting or disconnecting high-voltage cables.

Calibrate the probe frequency characteristics and voltage range of the oscilloscope before

starting the adjustments.

1N DANGER |

Do not connect the GND terminal in the power plug on the oscilloscope.
Do not simultaneously measure between CH1 and CH2 with a different reference
potential.

I\ cauTiON |

Turn off the power supply before inserting or removing a PCB or connecting or
disconnecting a connector.

1.1.4 Connecting the Power Cable and Cables between Units

1N DANGER |

Before connecting cables, turn off the power supply and open the knife switch or
circuit breaker on the power supply unit.

To ensure safety, first connect the ground cable from the distribution board to the
cabinet.
Use spring washers to ensure the terminal does not come loose.

I\ cauTiON |

When the hinged unit at the top of the cabinet is open, take care not to bang you head
on it when standing up.

M1-3
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MAINTENANCE

1. Detailed Adjustment Procedures

1.1.5 Connecting the Adjustment PC

(1) Connect the following connectors on the adjustment PC:

For RS-232C
UD CONT-2005 PCB: | JMNT | - PC RS-232C serial port
For USB

UD CONT-2005 PCB: - PC USB port
2) Start up the ZUD-HV Maintenance Tool.
3) The following window appears.
4) Turn on the power.

5) Select the appropriate connection port and then click [CONNECT].

™ ZUD-HV Mamntenance Tool

Eil:  Help

Communication, Program setnting |

Languags
" Japanese @ |English

Communication
Communication Part

[use ] CONNEGT

Teal

(6) The password-entry dialog box opens.
(7) Enter the password “udcont2005” and click [OK].

(8) The connections to the adjustment PC are now complete.

I\ cauTiON |

Repeat steps (4) to (6) after turning off the system power.

Refer to installation section 4.1.2.
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MAINTENANCE

1.2 Turning ON Power and Checking Voltage

1.2 Turning ON Power and Checking Voltage

1.2.1 Preparations Before Turning ON the Power
1.2.1.1 ZUD-P40
(1) Make sure that the main circuit breaker is OFF.

(2) Disconnect the following connectors before turning on the power.
UD CONT-2005: [ JPW] [Ji24] [ JPW2 |
INV.UNIT-2005: JM2
TERMINAL-2005: J2 [ J-MGL],J9 | JH3 | (2-tube option only)
J11 [ JTH-RB|, J14 | JH4-1M |

i

1.2.1.2 ZUD-L41/L40/vV40/B40
(1) Make sure that the main circuit breaker is OFF.

(2) Disconnect the following connectors before turning on the power.
UD CONT-2005: [ JPW| [ JI24] [ JPW2 |

mA POWER-2002: [ J1],

TERMINAL-2005: J2 | J-MGL|, J8 | J-MGF |,

J9 (2-tube option only)

J11 | JTH-RB/|, J14 | JH4-1M |

PN DANGER |

Disconnect connector J2 | J-MGL | on the TERMINAL-2005 PCB in the cabinet to

prevent charging of the electrolytic capacitors in the inverter unit.

This measure is important to ensure safety.
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MAINTENANCE

1. Detailed Adjustment Procedures

1.2.2 Turning ON Power
(1) Measure the power supply unit voltage with a circuit tester.

(2) Make the following connections according to the supply voltage.

Transformer T1-XV Transformer T2—CE
Supply voltage AIN-0 AIN-2 T2-0 T2-2
terminal terminal terminal terminal
440V +10% -A200 A240 -200 240
Three-phase, 415V £10% -A200 A220 -200 220
400V 400V +10% -A200 A200 -200 200
380V +10% -A200 A180 -200 180
Transformer T1-XV Transformer T2—CE
Supply voltage AIN-0 AIN-2 T2-0 T2-2
terminal terminal terminal terminal
240V +10% A0 A240 0 240
Single-phase,
220V +10% A0 A220 0 220
200V
200V -5%,+10% A0 A200 0 200

(3) Connect the D.V.M. to terminals LO and L100 on the TERMINAL-2005 PCB.

I\ cAuTION |

The displays and LED indicators on the console do not light at this time.
Except for the [ON] lamp and [OFF] lamp.

(4) Turn on the main circuit breaker. The [OFF] lamp lights on the console.

(5) Press the [ON] button on the console. The unit power turns on. Check externally that
no heating or abnormal noises are generated.

(6) Ensure that the D.V.M. connected at step (3) reads 105 V + 5 V max. If the reading is

out of range, refer to the tables above and change the T1-XV connection.
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MAINTENANCE

1.2 Turning ON Power and Checking Voltage

1.2.3 Voltage Check

(1) Check the voltages at the positions in the table below.

ZUD-P40
Name Measured terminals Voltage Comments
J7 1-2 10.5V£1V
TERMINAL-2005 J7 4-6 105V+10V
J13 5-6 18V AC+2V
L100-L0 105V ACt5V No-load status
135C-0C 135V AC+10V
Transformer
A50-A0 50V AC+5V
T1-XV2
A125-A0 125V AC+5V
200S-0S 200V AC+15V
INV.UNIT-2005 1-3 135V AC+10V
1-2 (GND) +5V DC+50mV PS4
DC power supply 3-4 (GND) +15V DC+400mV PS3
UD CONT-2005 6-5 (GND) -15V DC+400mV PS1
JI24 | 1-2 (GND) +24V DC+600mV PS2
ZUD-L41/L40/vV40/B40
Name Measured terminals Voltage Comments
J7 1-2 10.5V+£1V
TERMINAL-2005 J7 4-6 105V+10V
J13 5-6 18V AC+2V
L100-L0 105V AC+5V No-load status
135C-0C 135V AC+10V
Transformer
A50-A0 50V AC+5V
T1-XV
A125-A0 125V AC+5V
200S-0S 200V AC+15V
mA POWER-2002 1-3 135V AC+10V

DC power supply
UD CONT-2005

1-2 (GND
3-4 (GND
6-5 (GND

)
)
)
1-2 (GND)

+5V DC+50mV
+15V DC+400mV
-15V DC+400mV
+24V DC+600mV

PS4
PS3
PS1
PS2
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MAINTENANCE

1. Detailed Adjustment Procedures

1N DANGER |

Output of the Transformer T2 voltage continues when the power is turned off at the
console. When measuring the voltage, be sure to turn off the power supply and control

cabinet circuit breakers before connecting a D.V.M..

(2) Turn off the power.

1.2.4 Connecting the Connectors
(1) With the power supply turned off, use a tester to confirm that +15V, +24 V, and +5 V
on the UD CONT-2005 PCB are not shorted to GND.

+24V - GND | JPW2 Pin (1) - CP19
+15V - GND | CP80 - CP94
-15V - GND | CP93 - CP94
+5V -GND | CP72 - CP94

(2) After these checks, connect the following connectors.
UD CONT-2005: | JPW|, [ JPW2] [ J124 |
TERMINAL-2005: J8 (not required for ZUD-P40)
Jo

J11 | JTH-RB|, J14 | JH4-1M |

I'Y DANGER

Do not connect connector J2 | J-MGL | on the TERMINAL-2005 PCB.

1.2.5 Checking the Supply Voltage Detection
1.2.5.1 Connecting the D.V.M.
(1) Turn on the main circuit breaker. The [OFF] lamp lights on the console.
(2) Connect a digital voltmeter capable of measuring 100V AC to terminals L0 and L100

on the TERMINAL-2005 PCB in the control cabinet.
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MAINTENANCE

1.2 Turning ON Power and Checking Voltage

1.2.5.2 Measuring the Voltage

(1)
(2)

seconds after the power is turned on.

(©)

connections as described in section 1.2.2.

1.2.5.3 Adjusting the Detected Voltage

(1)

Parameter].

()

[Main Power Voltage] section.

©)

Click [Calib Detection Gain].

Press the [ON] button on the control console to turn on the power.

The [Detection Gain] value changes automatically.

Click [Write].

™ ZUD-HV Maintenance Tool

Check that the voltmeter indicated value enters the range 105V + 5V about 2

If the D.V.M. indicated value does not enter the range 105V = 5V, check the

Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][Device

Input the voltage measured at L100 with the D.V.M. in the [Set Voltage] box in the

Check that the voltage measured at L100 is within £5V of the [Measured voltage].

Adjust the [Detection Gain] if the measured voltage does not lie in this range.

Eile Help

= Gystem
Syatem Information
Camm Line Menitor
RTC Adiust
Error Log
- Basic Setting
Option Satting
Technique Setting
Tube Settirg
Fatmes
— APR
Ramate Console
GR Console
Ext Qutput
= Adustment, Setting
FYR
FYF
= Cuonsole Setting
Intercom
Consnle Paramater
Fiz Adustment
L1 Photo timer
Drect Photo timer
Chech Mods
= Memory Shet
Fluoroocopy
Radioeraphy

Communication, Program sening  Device Farameter

IF flash ratio I = I
IF flash time

—| mssc

Tuhe Ualtage fasdhack meponss |2’T!] =

Fis feedback responac (=3 =
Charge Voltsge 1
Meazursd B Vi
Vieltage
Dietection Gam i:R_l -+
-~ 3 =4
Set Voliege !v =1 v

GCalbh Detection Gan

Man Fower Vohage

Messurad 1081 \
Voltage

Dataction Gain  [113 =

Set Voltage :igfv_ J v

Calib, Detection Gan

.

J

Charge Vcltage 2
Ma sz wpd 4 '
Vaoltage

Set Voltags R —:JJ v

Calih Dataction Gain
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1. Detailed Adjustment Procedures

I\ cauTiON |

When change setting of L100 voltage, be sure to restart the device. If you don’t turn off

the power, setting of L100 voltage is not reflected.

M1-10
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1.3 Checking the Inverter Voltage Detection

1.3 Checking the Inverter Voltage Detection

1.3.1 ZUD-P40
1.3.1.1 Measuring the Charge Voltage
(1) Turn off the power and connect J2 | J-MGL | on the TERMINAL-2005 PCB.

(2) Remove the protective plate from the TERMINAL-2005 PCB.

(3) Connect the D.V.M. between CPS8 and CP6 on the
TERMINAL-2005 PCB.

(4) Turn on the power and measure voltage with the digital voltmeter after about 20

seconds.

1.3.1.2 Adjusting the Detected Voltage
(1) Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][Device

Parameter].

™ ZUD-HV Maintenance Tool

Eile Help
Communication, Program sening  Device Farameter

= System
System Information
Comm Line Menitor
RTC Adiust - !
Error Lot IF flash ratio [ = Man Fower Yoliage

= Basic Seiting Measirad 081 v
Option Saitng Volags

Technique Setting IF flash time :i mesc Dastaction Cisin !r‘l—l,? =4

Tube Settirg =zl
Fatmes o
= APR e Set Voltese  [1085 3| V
Ramote Console Tihe Unltage fandhack meoponss (200 -
GR Console i
Ext Output Calib. Detection Gan |
- Adustment, Setting "
FVR Fis feedback response == -
FYF
= Cuonsole Setting

Intercom ( \
i e P, 1
I:Iev m il Charge Voltage 1 Charge Vcltage 2

iz Adpstment Mescurad B v Manzsmred 4 v
L1 Photo timer Veltage Voltage
3’:& '::;' timer Detection Gain [B4 =] Detecton Gan [T80 <
= Memory Shet I
Fluoroocopy Set Voltege s = v Set Voltage “ =~V
Radiography = / =

GCalbh Detection Gan | Calih Dataction Gain |

\. J

(2) Input the voltage measured with the D.V.M. in the [Set Voltage] box in the [Charge
Voltage 1] section.

(3) Click [Calib Detection Gain].
The [Detection Gain] value changes automatically.

(4) Check that the voltage measured with the D.V.M. is within £5V of the [Measured
voltage]

(5) Adjust the [Detection Gain] if the measured voltage does not lie in this range.

(6) Click [Write].
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1. Detailed Adjustment Procedures

(7) Turn off the power.
(8) Attach the protective plate from the TERMINAL-2005 PCB.

'Y DANGER

-

Do not attach the protective plate to the TERMINAL-2005 PCB until the [LD2] LED is
fully turned off.

I\ cAuTION |

Only the [Charge Voltage 1] adjustment is required for ZUD-P40. Adjustment of

[Charge Voltage 2] is not necessary.

1.3.2 ZUD-L41/L40/v40/B40 Series
1.3.2.1 Measuring the Charge Voltage (Positive)
(1) Turn off the power and connect J2 | J-MGL | on the TERMINAL-2005 PCB.

(2) Remove the protective plate from the TERMINAL-2005 PCB.

(3) Connect the D.V.M between CP8 and CP6 on the

TERMINAL-2005 PCB.

(4) Turn on the power and measure voltage with the D.V.M. after about 5 seconds.

M1-12
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1.3.2.2 Adjusting the Detected Voltage (Positive)
(1) Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][Device

Parameter].

™ ZUD-HV Maintenance Tool

MAINTENANCE

1.3 Checking the Inverter Voltage Detection

Eile Help

= Gystem
System Information
Camm Line Menitor
RTC Adiust
Error Log
- Basic Setting
Option Satting
Technique Setiing
Tube Settirg
Ratings
— APR
Ramate Consols
GR Console
Ext Qutput
- Adustment, Setting
FYR
FYF
= Cuonsole Setting
Intercom

Fiz Adpstrent
L1 Photo timer
Drect Photo timer
Check. Mode
= Memory Shet
Fluoroccopy
Radioeraphy

Consnles Paramater

Communication, Program sening  Device Farameter

IF flazh ratio

el
IF flash time

:i msaC

Tihe Unltage fandhack meoponss (200 -

Man Fower Voltage
Messurad 1081 \
Voltage
Dataction Gain  [113 =

Set Vollage [i8s J v

Calib, Detection Gan

Fis feedback responac |.."J5 _—_
Charge Voltsge 1 l
Meazursd E Vi
Voltage

Dietection Gam |:9‘ =

Set Voltege 5 :' v

Calb Defection Gan |

\. J

Charge Vcitage 2
Maszwed 4 W
Voltage
Detecton Gan ii'h e
=]
Set Voltage R -:JJ v

Calih Dataction Gain

W ite

(2) Input the voltage measured with the D.V.M. in the [Set Voltage] box in the [Charge

Voltage 1] section.

(3) Click [Calib Detection Gain].

The [Detection Gain] value changes automatically.

(4) Check that the voltage measured with the D.V.M. is within £5V of the [Measured

voltage]

(5) Adjust the [Detection Gain] if the measured voltage does not lie in this range.

(6) Click [Write].

(7) Turn off the power.

1.3.2.3 Measuring the Charge Voltage (Negative)
(1) With the power supply turned off, connect the D.V.M. between CP9 and

CP6

on the TERMINAL-2005 PCB.

(2) Turn on the power and measure voltage with the D.V.M. after about 5 seconds.
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1. Detailed Adjustment Procedures

1.3.2.4 Adjusting the Detected Voltage (Negative)
(1) Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][Device

Parameter].

™ ZUD-HV Maintenance Tool

Eile Help

= Gystem
System Information
Camm Line Menitor
RTC Adiust
Error Log
- Basic Setting
Option Satting
Technique Setiing
Tube Settirg
Ratings
— APR
Ramate Consols
GR Console
Ext Qutput
- Adustment, Setting
FYR
FYF
= Cuonsole Setting
Intercom

Fiz Adpstment

L1 Photo timer
Drect Photo timer
Check Mode

Consnles Paramater

Communication, Program sening  Device Farameter

IF flash ratio I = I
IF flash time —| mssc

Tuhe Ualtage fasdhack meponss |2’T!] =

BE =

kis feedback responac

Charge Voltsge 1

Measurad B W
Veltage

Dstection Gain 184 H

Man Fower Vohage

Messurad 1081 \
Voltage

Dataction Gain  [113 =
Set Vollage [i8s J v

Calib, Detection Gan

' Charge Vcltage 2

Measziund 4 '
Voltage

~\

= Memory Shet
Fluoroccopy Set Voltege  [5 = ¥
Radioeraphy e

Set Voltage R -:JJ v

GCalbh Detection Gan | Calih Dataction Gain |

\. J

W ite

(2) Input the voltage measured with the D.V.M. in the [Set Voltage] box in the [Charge
Voltage 2] section.

(3) Click [Calib Detection Gain].
The [Detection Gain] value changes automatically.

(4) Check that the voltage measured with the D.V.M. is within £5V of the [Measured
voltagel].

5) Adjust the [Detection Gain] if the measured voltage does not lie in this range.

6) Click [Write].

7) Turn off the power.

8) Attach the protective plate from the TERMINAL-2005 PCB.

"‘ DANGER

Do not attach the protective plate from the TERMINAL-2005 PCB until the [LD2] and the
[LD3] LED fully turn off.
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1.4 Preparations for Test Operation (1)

1.4 Preparations for Test Operation (1)
With the electrolytic capacitors in the inverter unit uncharged, prepare to test the Ready and
X-ray operations.

However, restore these connections if they are not required for subsequent adjustments.

1.4.1 ZUD-P40

1) Turn off the power.

2) Disconnect connector J2 on the TERMINAL-2005 PCB.
Disconnect on the UD CONT-2005 PCB.

Disconnect (135V AC) on the INV.UNIT-2005 PCB.

Turn on the power.

a b W
~ ~ ~

6) Select general radiography on the console.

1.4.2 ZUD-L41/L40/V40/B40

1) Turn off the power.

) Disconnect connector J2 on the TERMINAL-2005 PCB.
Disconnect on the UD CONT-2005 PCB.

Disconnect [ J1], (135V AC) on the mA POWER-2002 PCB.

Turn on the power.

~—~ ~ ~

(

(2
(3
(4
(5
(6

) Select general radiography on the console.
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1. Detailed Adjustment Procedures

1.5 Checking the X-ray tube Filament Heating Circuit
1.5.1 Checking the Pulsed Output for the Heating Setting

(1)

(2)

Make sure that the preparations for test operation (1) have been completed. (refer to
section 1.4.)

Make the following connections on the oscilloscope:

CH1:  UD CONT-2005 CP24 | Q1-4L | - CP19 [ GND |
CH2:  UD CONT-2005 CP26 | Q2-3L | - CP19 [ GND |

Turn on the power.
Select general radiography on the console.
Select the large focus on the console.
Make sure that the pulse outputs at CP24 and CP26 on the UD
CONT-2005 PCB appear as shown below. (Confirm that CP24 and CP26 do not
overlap on the high side.)

f =20kHz

CP24
(CH1)

CP26
(CH2)

Oscilloscope setting:
5V/div  20usec/div

1.5.2 Checking the Power Circuit

15.2
(1)

M1-16

.1 ZUD-P40

Make sure that the preparations for test operation (1) have been completed. (See
section 1.4.)
Provide an imitation filament or a 2Q to 3Q resistance (200W min.).
Insert the high-voltage cable into the Tube 1 high-voltage socket (-) on the
high-voltage generator.
Connect the imitation filament or resistance between the C and L, or C and S pins at
the other end of the high-voltage cable.
Connect (135V AC) on the INV.UNIT-2005 PCB.
Make the following connections on the oscilloscope:
CH1:  INV.UNIT-2005 CP9 -CP10
Turn on the power.
Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][FVR].

M501-E376
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1.5 Checking the X-ray tube Filament Heating Circuit

(9) Select [Large Focus] tab.

™ ZUD-HY Maintenance Tool

Eile Help
Commmication, Piogram seftig | FVR |
System
System hiormation -
Tl 1
Comm. Line Menitor | Tube 2]

RTC Adjst
E"“ L“u Sm“ F
- Basic Setting 2

Option Settng E ED |aoc |m |m |:oo |o Io |o |o o io |

Technique Satting |

Tihe Sattng 40 7 47T MR 443 428 117 440 4% 43 420 4% 4
t

& ?’;F{"s 60 473 455 442 431 420 410 435 43 421 424 421 418

Remote Console ) 460 446 436 426 416 106 432 478 A28 421 4B 416
GR Gorsole

Ext Qutput 100 456 442 4; 43 413 A¢ 430 4F  4m 419 46 413

Aductment. Satting

126 453 430 420 420 410 402 420 438 i 418 418 492
FVF

= Console Satting 150 451 437 427 418 408 400 428 44 420 17 4 4m
Tntercom

Console Farameter
Device F
Fis Adpstmant

11 Phato timar -
Drect Photo tiner SetFVR 4.76 Measured IFV 0,00
Check Mode i
= Memory Shot
Fluoroscopy
Radiwgraphy

ncrease ALL items by 001 | Decreaza ALL items by 001 |

| kit |

(10) Check that the oscilloscope waveform appears as shown in the diagram below.

?\ 50V/div.
A 10 u 8/div.
1, ;irﬂﬁﬁ
TR
n'lpi:!z:a"f‘a.‘ :
1'hf"u"‘s g'z!iWé i ="
I AN S |
| liay
et
Lot

s
__Iq.j.\.,__.....“.

(11) Make sure that the UD CONT-2005 CP76 voltage value is approximately
35% the value displayed for [Measured IFV] in the ZUD-HV Maintenance Tool. For
example, approximately 1.75 V is indicated if the setting is 5 A.

(12) After the Ready operation, make sure that the UD CONT-2005 CP76

voltage value is approximately equal to the value displayed for [Set FVR] in the
ZUD-HV Maintenance Tool.
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1. Detailed Adjustment Procedures

1.5.2.2 ZUD-L41/L40/vV40/B40

M1-18

(1)

Make sure that the preparations for test operation (1) have been completed. (refer
to 1.4.)
Provide an imitation filament or a 2Q to 3Q resistance (200 W min.).
Insert the high-voltage cable into the Tube 1 high-voltage socket (=) on the
high-voltage generator.
Connect the imitation filament or resistance between C and L, or C and S pins at
the other end of the high-voltage cable.
Connect (135V AC) on both the mA POWER-2002 PCBs.
Make the following connections on the oscilloscope:

CH1: mAPOWER-2002(LARGE) CP9 - CP10
Turn on the power.
Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][FVR].
Select the [Large Focus] tab.

50V/div.
10 g s/div.

(11) Make sure that the UD CONT-2005 CP76 | IFV-L | voltage value is about 35% the

value displayed for [Measured IFV] in the ZUD-HV Maintenance Tool. For example,

approximately 1.75V is indicated if the setting is 5A.

(12) After the Ready operation, make sure that the UD CONT-2005 CP76 | IFV-L

voltage value is approximately equal to the value displayed for [Set FVR] in the

ZUD-HV Maintenance Tool.

(13) Turn off the power.

(14) Make the following connections on the oscilloscope:

CH1:  mAPOWER-2002(SMALL)  CP9 -CP10

M501-E376
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1.5 Checking the X-ray tube Filament Heating Circuit

15) Turn on the power.

16) Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][FVR].

17) Select the [Small Focus] tab.

18) Make the checks described in steps (10) to (12). (However, CP82 voltage
value should be about 35% the value displayed for [Measured IFV] in the ZUD-HV

(
(
(
(

Maintenance Tool.)

1.5.3 Adjusting the Measured Tube Current System
1.5.3.1 ZUD-P40
(1) Make sure that the preparations for test operation (1) have been completed. (See

section 1.4.)
(2) Connect a 50Q resistance (80W min.) and DC ammeter (1A range) across the
cathode of diode D24 or D25 and the terminal on the INV.UNIT-2005 PCB.

JH2
A B R33 56.?(2 0.5W mA- 4 mA+
9 \
R31 "33 R3
1Q/2W | R3e +|C32 |C33
b 1kQ o
i los 1k Q T
R32 ! 0.5W
A B 1.5Q/2W
4, 6
8 1
OFF during fluoroscopy @ DC ammeter
INV.UNIT-2005 Circuit Diagram §
| +24V
50Q2 for radiography tube current
D24 or D25 (BOW min.)

(3) Adjust VR1 | MAM ADJ | so that the voltage at CP48 on the UD

CONT-2005 PCB corresponds to the value indicated by the DC ammeter
(connected at step 2) at the rate of 5 V/1000 mA. As a current of approximately 480

mA flows under the conditions set at step 2, adjust the voltage at CP48 to
2.4V. (allowable error: £0.05V)
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1.5.3.2 ZUD-L41/L40/V40/B40
(1) Make sure that the preparations for test operation (1) have been completed. (refer
to1.4.)
(2) Connect a 50Q resistance (80W min.) and DC ammeter (1A range) across the

cathode of diode D6 or D7 and the terminal on the mA DETECTOR-2002
PCB as shown in the diagram below.

JH2
9
R2 e R =T
1Q/2W i R6 +|C2 C3
h 1k Q 77 —
' o5 1kQ T
R W i 0.5W
A, B .5 /
4, 6
8
OFF during fluoroscopy @ DC ammeter

§' 50Q for radiography tube current (80W
min.)
mA DETECTOR-2002 Circuit Diagram

L +24V

D6 or D7

(3) Adjust VR1 | MAM ADJ | so that the voltage at CP48 on the UD
CONT-2005 PCB corresponds to the value indicated by the DC ammeter
(connected at step 2) at the rate of 5V/1000mA. As a current of approximately 480

mA flows under the conditions set at step 2, adjust the voltage at CP48 to
2.4V. (allowable error: £0.05V)
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1.6 Checking Main Inverter Operation

I\ cAUTION |

The maximum oscillation frequency differs for ZUD-P40 and ZUD-L41/L40/V40/B40.

ZUD-L41
ZUD-L40
ZUD-P40

ZUD-V40

ZUD-B40
Section of reference 16.1 1.6.2
Maximum oscillation frequency [kHz] 112 90
Gate pulse amplitude (5V cross) [ps] 7.9 10.0

Always click [Write] after making adjustments with the ZUD-HV Maintenance Tool.

1.6.1 ZUD-P40
(1) Make sure that the preparations for test operation (1) have been completed. (refer to
1.4.)

(2) Make the following connections on the oscilloscope probe:

CH1:  UD CONT-2005 CP25 -CP19
CH2: UD CONT-2005 CP32 -CP19

(3) Make sure that J2 | JMGL | on the TERMINAL-2005 PCB is not connected.
(4) Connect the adjustment PC and turn it on.
If the error occurs, restart ZUD-HV Maintenance Tool.

(5) Select general radiography on the console.
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(6) Open the ZUD-HV Maintenance Tool [Check Mode] window and click [IGBT Gate
Adjust ON].

® ZUD-HY Maintenance Tool EER
Eile Help

Communication, Program setting  Chack Mode |
= System
Syotem Information
Camm Line Manitor -
RTC Adnst ' !
Ermor Log
- Basic Setling I I
Opticn Setfing
Technique Setting I r
Tubre Setting
Fatings r
~ APR
Famate Consala

GR Console Special Sefting
Ext Output
= Adpustment. Setting
FVYR

r

FVF -
= Console Setting
Itercom
Conzole Paramater
Device Parameter
ke Adustment
11 Photo timer
Drect Fhoto timer

= Me=mwsy Shot
Flucroscopy
Fadiography

i (= gz Bk e (s b
1

(7) When the following dialog box appears, make sure that the connector J2 | J-MGL
on the TERMINAL-2005 PCB is disconnected, put a check in the checkbox, and
click [OK].

UD-CONT Maintenance Tool
\ [1GET Gate Waveform Chetk

Please confirm the following connector
AT FREMINAL-N5 are disconnatied

Check this box

™ J2(-MOL)
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(8) The following screen appears.

™ ZUD-HY Maintenance Tool
Eie  Help

Comnuncation Program settirg  Check Mode Gate Waveform adjustment |
= Gystem
Syatem Information
Comm_ Lina Monitns M
RTG Adus! I Check i wps o
Eror Loe flat part is
- Basic Setting under this
Option Setting limit +13V
Technique Setting
Tube Settoyg
Fatings
- APR
Remate Consala

+3V
GR Console
Ext Qutput GND
~ Adjustment. Setting
F‘;R 1 1 1 1
FVF -5V e —————— o e ———— h -
= Console Settng ™ Check if lower H H H
rtersom fiat part Is
Cansale Paramatsr lecs than -6V
Device Parameter 1 Lt H
Fis Adpstment Device type i T '
L1 Photo timer [zuD-P40 1€ > i€ !
Drect Photo timer A/D B/C
Check Mode
= Momory Shot Pulse Width GCriteria : 79 +- Dlusec
Fluctoocopy at 5V crossing pont
Radioeraphy

Offset value 047 -+

[T Each gate wavetorms fulfill the criteria of pulse width

v

(9) Check the frequency.

Conduct the Ready and X-ray operations and confirm that the interval between the
CP25 leading edge and CP32 leading edge is 8.9us(112kHz).

CP25 _‘ H
|

8.9us

|
CP32 _‘ H

10) Check that the signals are output alternately, as shown in the diagram above.

(
(11) Next, adjust the gate waveform.

(12) Turn off the power.

(13) Remove the insulating plate from the INV.UNIT-2005 PCB.
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(14) Make the following connections on the oscilloscope:

CH1:  INV.UNIT-2005 CP3 - CP4 (GND)
CH2:  INV.UNIT-2005 CP1 -CP2 (GND)

(15) Turn on the power.
(16) Conduct steps (5) to (8) above.
(17) Conduct the Ready and X-ray operations and observe the gate waveform after it

reaches steady state. (It reaches steady state 0.1 sec after the X-ray operation.)

T<< Mairidk §p

VT CH1:5V/div
CH2:5V/div

Oscilloscope settings
2 usec/div

Normal Trigger

(18) Use a imitation exposure (hand switch operation) to measure the width at 5V.
Change the [Offset Value] to bring the width to 7.9 £ 0.1pusec.
The larger the [Offset Value], the greater the pulse width.

™ ZUD-HY Maintenance Tool
Eil: Help

Communication Program settirg  Check Mode Gate Waveform adjustment |
= Gystem
System Information
Camm Line Moniine
RTC Adust
Ermor Loe
- Basic Setting
Option Setting
Technique Setting
Tube Settoyg
Fatings
- APR
Remate Censale
GR Console
Ext Qutput
= Adpustment. Selting
FVYR
FYF
= Console Settng
rtersom
Conenle Paramatsr
Device Parameter
Fis Adpstment L
L1 Photo timer [ZUD-P4D
Drect Proto timer
Check. Mods
= Momory Shal Pulse Width GCriteria : 79 +- Ulus

Fluoroocopy at 5V crossing pgy
Radioeraphy B
Ofiset value 047 <4

[T Each gate waveforms fullill the criteria of pulse width

|

7Check items
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(19) If the measured results are OK, check that:
the flat sections are in range;
the lower flat parts do not exceed —6 V.
Check all three checkboxes and then click [Write]. The [Write] button becomes
enabled when the checkboxes are checked.
(20) Turn off the power.

(21) Make the following connections on the oscilloscope:

CH1:  INV.UNIT-2005 CP7 -CP8 (GND)
CH2:  INV.UNIT-2005 CP5 -CP6 (GND)

(22) Conduct steps (15) to (18) and check that the width at 5V is 7.9 + 1ps.
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1.6.2 ZUD-L41/L40/v40/B40

(1)

()

)

(4)
()

Make sure that the preparations for test operation (1) have been completed. (See
section 1.4.)

Make the following connections on the oscilloscope:

CH1:  UD CONT-2005 CP25 -CP19
CH2: UD CONT-2005 CP32 -CP19

Make sure that J2 on the TERMINAL-2005 PCB is not connected.
Connect the adjustment PC and turn it on.

Open the ZUD-HV Maintenance Tool [Check Mode] window and click [IGBT Gate
Adjust ON].

™ ZUD-HV Mamntenance Tool

Eil: Help

Communication, Frogram setting  Check Mode |
= Gystem
Syotem Information
Camm Line Manitor - -
RTC Adnst . !
Ermor Log
- Basic Setting I I
Opticn Setfing
Technique Setting I r
Tubre Setting
Fatings r
~ APR
Famate Consala
GR Console Special Sefting
Ext Output
= Adpustment. Setting
FVYR
FVF -
= Console Setting
Itercom
Conzole Paramater
Device Parameter
ke Adustment
11 Photo timer
Drect Fhoto timer

= Me=mwsy Shot
Flucroscopy
Fadiography

[ IGET Gote Adjust OM [ ]

(6)

M1-26

When the following dialog box appears, make sure that the connector J2 | J-MGL
on the TERMINAL-2005 PCB is disconnected, put a check in the checkbox, and

click [OK].
on

Check th|S bOX \ 'IGaTGaI¢Wafcr91m Chetk |

2lease confirm the following connector
Al MINAL-Z005 are disconnatiad

™ J2 (-MOL)
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(7) The following screen appears.

™ ZUD-HY Maintenance Tool

Eil:  Help

Comnuncation Fro@am setrg  Check Mode Gate Waveform adjustment |
= System
Syatem Information
Camm Lina Monitne 20V
RTC Adust

Error Log
- Basic Setting under this
Option Setting limit +13V
Technique Setting
Tube Settoyg
Fatings
- APR
Remate Consala
g %Ft Console
xt Qutput el
= Adpustment, Setting e
FVYR 1
FYF -5V : ................ 4 ..5. ................ L S
= Console Setting [~ Check i lower H i H
Intersom flat part Is
Cansale Paramatsr lecs than -6V
Device Parameter 5 At L
s fdpstnent Devics type i P :
11 Photo timer [zuD-Bi0 € > 1€ ]
Drect Pnoto timer ) ! A/D ! B/G !
Check Mode
= Memory Shot Pulse Width Criters : 100 == Wlusec
Fluctoocopy at 5V crossing pont
Radioeraphy

Offset value 041 -+

[~ Each gate wavetorms fullill the critenia of pulse width

v

(8) Check the frequency.
Conduct the Ready and X-Ray operations and confirm that the interval between the
CP25 leading edge and CP32 leading edge is 11.1 ps.

CP25 —‘ H
|

11.1us

|
CP32 —‘ H

9) Check that the signals are output alternately, as shown in the diagram above.

10) Next, adjust the gate waveform.

(
(
(11) Turn off the power.
(

12) Remove the inverter unit cover.
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1. Detailed Adjustment Procedures

(13) Make the following connections on the oscilloscope:
CH1:  INVERTER-2002  CP1 - CP2 (GND)
CH2: INVERTER-2002 CP3 - CP4 (GND)
(14) Turn on the power.
(15) Conduct steps (5) to (8) above.
(16) Conduct the Ready and X-ray operations and observe the gate waveform after it

reaches steady state. (It reaches steady state 0.1 sec after the X-ray operation.)

Sus fdiv
(5us /div)

CH1:5V/div
CH2:5V/div

Oscilloscope settings

2 usec/div

Normal Trigger

(17)Use a imitation exposure (hand switch operation) to measure the width at 5 V.
Change the [Offset Value] to bring the width to 10 £ 0.1 psec.
The larger the [Offset Value], the greater the pulse width.

™ ZUD-HY Mamtenance Tool
Eie  Help
Communication Program settirg  Check Mode Gate Waveform adjustment |
= System
System Information

- Basic Setting
Option Setting
Technique Setting
Tube Settoyg
Fatings
— APR
Remate Consala
GR Console
Ext Qutput
= Adpustment. Selting
FVYR

7 Check items

FVF

= Ounsole Selting I~ Check if lower
Frtersom fiat part is
Cionsole Parameter lecs than -6Y

Device Parameter
Fis Adpstment e g 1 1l i
L1 Photo timer [zuD-Bi0 1€ > 1€ !
Drect Photo timer A/D B/C
Check. Mods

= Memory Shot Pulse Width Criteria = T0LD == Dugec

Fluoroocopy at 5V crossing po
Radioeraphy Y T
Ofiset value 041 <4

[T Each gate waveforms fullill the criteria of pulse width

|
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1.7 Checking the Tube Voltage Feedback System

(18) If the measured results are OK, check that:
the flat sections are in range;
the lower flat parts do not exceed —6V.
Check all three checkboxes and then click [Write]. The [Write] button becomes
enabled when the checkboxes are checked.
(19) Turn off the power.
(20) Make the following connections on the oscilloscope:
CH1:  INVERTER-2002 CP7 - CP8 (GND)
CH2: INVERTER-2002 CP5 - CP6 (GND)
(21) Conduct steps (15) to (18) and check that the amplitude at 5V is 10 + 1pusec.
(22) Check the gate waveform in the same way on the other INVERTER-2002 PCB.
(ZUD-V40/B40 only)

1.7 Checking the Tube Voltage Feedback System
1.7.1 Adjusting | kV+ | and | kV- | on KV ADJ-2002 PCB

(1) With the power supply turned off, remove the KV ADJ-2002 PCB from the UD
CONT-2005 PCB.

(2) Connect the D.V.M. between Pin (7) and Pin (10) of connector on the KV
ADJ-2002 PCB.

(3) Adjust VR3 on the KV ADJ-2002 PCB to bring the D.V.M. resistance
value to 7.5kQ + 0.1kQ.

(4) Connect the D.V.M. between Pin (2) and Pin (5) of connector .

(5) Adjust VR3 on the KV ADJ-2002 PCB to bring the D.V.M. resistance
value to 7.5kQ + 0.1kQ.

(6) With the power supply turned off, correctly attach the KV ADJ-2002 PCB to the UD
CONT-2005 PCB.
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1. Detailed Adjustment Procedures

1.8 Adjusting the Tube Voltage
Adjust the kV peak values and waveform for each tube voltage.
Use a connecting cable up to 2m long for the tube-voltage measuring instrument.

The procedures below also age the X-ray tube.

1.8.1 Preparations
(1) Connect the A - K outputs of the KV meter to the oscilloscope.

(2) Setthe KV meter delay time to 20ms.

1.8.2 Adjustment
(1) Select the measured value display mode at the console.
(2) Set 80kV, 100mA and 0.1sec at the console.

3) : Short CP49 [ kV CHK1 | of the UD CONT-2005 PCB to CP50
CHK2|

(4) Apply the high voltage to the X-ray tube and adjust the filament current to bring the
measured tube voltage to approximately 100 mA.

(5) Connect CH1 of the oscilloscope to the A — K output terminals of the KV meter and
CH2 to CP85 on the UD CONT-2005 PCB. Adjust VR3 on the
KV ADJ-2002 PCB to bring the KV meter reading across A - K to 80 kV £ 1kV.

(6) Set the KV meter selector dial to A - E and conduct the Ready and X-Ray
operations. Check that the kV peak value of the KV meter become same as the
one of CP85 [ kV +|,

(7) Adjust VR4 on the KV ADJ-2002 PCB until the rising edge region of
the KV meter output waveform resembles that of the CP85 waveform.

(8) : Remove the shorting on the CP49-CP50 (connected at step (3)). Repeat

the adjustments at steps (6) and (7) for the KV meter output waveform across A - K

and CP84 [ kV -]
The trimmers for the adjustment are VR5 | kV — ADJ | and VR6 | WFADJ - |. (Set

the KV meter selector dial to E - K.)
(9) Adjust the measured value display on the console.

(10) Adjust the tube-voltage measured value display at the operating console.
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1.8 Adjusting the Tube Voltage

1.9 Adjusting the Radiography Tube Voltage Feedback Sensitivity
This section describes the rising edge of the tube voltage.
Use a connecting cable up to 2m long for the tube-voltage measuring instrument.
(Refer to “4.6 Connecting the Tube Voltage / Tube Current Measuring Instruments” for
connection of KV meter.)
Calibrate the probe frequency characteristics and voltage range of the oscilloscope before

starting the adjustments.

I cAuTION |

Execute this adjusting after tube aging fully.

(1) Turn off the power and connect CH1 of the oscilloscope to the A — K output terminal
of the KV meter.

(2) Turn on the power.

(3) Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][Device

Parameter].

™ ZUD-HV Maintenance Tool

Eile Help

Communication, Program sening  Device Farameter
= Gystem
System Information
Comm Line Menitor
RTC Adust _ 3
Error Log i IF flash ratio I — % Man Power Vohage
= Basic Setting Meazirad 081 v
Option Saitng Volags
Technique Setting i = e ——
Tk Setin IF flach tima =| mssc Dstaction Gain {113 -
Ratings —
= APR e Set Voltese  [1085 3| V
Ramote Console Tihe Unltage fandhack meoponss (200 -
GR Console i
Ext Qutput Calib. Detection Gan |
- Adustment, Setting "
FVR Fis feedback responac == =
FYF
= Cuonsole Setting

l:‘.en:om
"‘"' Charge Voltage 1 Charge Veltage 2
Fiz Adpstment Meazursd B '} Maszs wed 4 \
L1 Photo timer Veltage Voltage
3’::" '::;' timer Detection Gain [B4 =] Detecton Gan [T80 <
= Memory Shet

Fluoroccopy Set Voltage s =1y et Voltage [a vV
Radiography e ; =

Calbh Detection Gan Calih Dataction Gain |

W ite
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1. Detailed Adjustment Procedures

(4) Set the radiography conditions as follows:

kV: Minimum settable tube voltage to 100 kV (maximum settable value if
setting is not possible)

mA: 400 mA (maximum settable value if setting is not possible)
sec: 100 ms (maximum settable value if setting is not possible)
Technique: General radiography

(5) Adjusting Tube Voltage Rising Edge
Conduct X-ray exposures while increasing the tube voltage in 10 kV to 20 kV steps
from the minimum settable tube voltage up to the 100 kV. Adjust the [Tube Voltage
Feedback Response] value until the CH1 waveform appears as shown in the
diagram below. At this time, ensure that the tube-voltage waveform is not vibrating
or oscillating.
(The larger the [Tube Voltage Feedback Response] value, the faster response.
However, vibration or oscillation of the tube-voltage waveform may occur if the value
is set too large. )

|
kv

-

10 20 et 100 cec)
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1.10 Adjusting the Flash

1.10 Adjusting the Flash

(1) Turn off the power and make the following connections on the oscilloscope:

CH1:  UD CONT-2005 CP76 [IFV-L| -CP19

(2) Turn on the power.
(3) Select a general radiography technique on the console.

(4) Start up the ZUD-HV Maintenance Tool and select [Adjustment, Setting][FVR].

™ ZUD-HY Maintenance Tool

Eile Help
Communcation, Piogram settee FVR |
System

System hiormation

Tudre 1
Comm. Line Menitor == |1‘°'2|
RTC Adjst
Error Log Small Forus | Largs Focus |
- Basic Setting
Option Settng E= E=) |aoc |m |12:1 |m |o Io |o |o [o io |
Technique Satting |
Tuhe Satting 40 F/ 473 4631 443 478 417 440 456 432 429 426 423
t
_F;;;“ 60 473 455 a42 431 420 410 435 431 427 424 421 418
Remote Console ) 460 446 436 426 416 106 432 478 A28 421 4B 416
GR Console
Ext Quitput 1 4 442 L 4 47: 104 4% 4.6 422 419 41 475
Aduietrme, Sating L1 56 X 3 3 1 30 . ] Z ¥ 6 3
126 453 430 420 420 410 402 420 4B 41 418 415 492
FVF —
= Console Setting 150 451 437 427 418 408 400 428 44 420 17 414 41
ntercom
Console Parameter
Device Farameter

Fis Adpstmant

Drect Phots ine SetFVR 4.76 Measured IFV 0,00
Check Mode L Fidl
= Memory Shot
Fluoroscopy
Radivgraphy
ncrease ALL items by 001 | Decreaza ALL items by 001 |

| kit |

(5) Select [Large Focus] tab.

(6) Select the position with the minimum tube voltage and minimum tube current in the
selection range.

(7) Note the selected tube voltage, tube current, and [Set FVR] value.

(8) Set the [Set FVR] value to 4.00.

(9) Click [Write].
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1. Detailed Adjustment Procedures

(10) Start up the ZUD-HV Maintenance Tool and select [Device Parameter].

™ ZUD-HV Maintenance Tool
Eile Help

= System
Syetem Ihformation
Comm Line Menitor
RTC Adisst
Error Log
- Basic Setting
Option Satting
Technique Setiing
Tube Settirg
Ratings
— APR
Ramate Consols
GR Console
Ext Qutput

Communication, Program sening  Device Farameter

IF flash ratio I = I

IF flash time

—| mssc

Tihe Unltage fandhack meoponss (200 -

Man Fower Vohage

Messurad 1081 \
Voltage

Dataction Gain  [113 =

Set Vollage [i8s J v

Calib, Detection Gan

- Adustment, Setting "
FVR s =

Fis feedback responac
FYF
= Qonsole Setting
Intercom
Consnle Paramater
Fiz Adustment Meazursd B '}
L1 Photo timer Voltage
.li'::l '::;: timer Dietection Gam  [184 :!
= Memary Shet
Fluoroocopy Set Voltege 3 = ¥
Radiography -

Charge Voltage 1 Charge Veltage 2

Measziund 4 '
Voltage

Set Voltage i -:JJ v

Calbh Detection Gan

Calih Dataction Gain |

W ite

(11) Set the radiography condition which FVR is adjusted with the tube voltage and tube
current adjustment buttons on the console (Set the radiography time to any
arbitrary value.)

(12) Make sure that the [IF flash ratio] and [IF flash time] values appear as follows in the
ZUD-HV Maintenance Tool [Device Parameter] window.

IF Flash Ratio: 135 %
IF Flash Time: 300 msec
(13) Conduct the Ready operation and check that the [IF flash ratio] appears

approximately as shown in the following diagram.

2007,01-17 18:52:18 [
YOKOGANG ¢ z

e

g Normal
500kS/s Z00nsAiv

CH1 10:1
1.00 Usdiv
IC  Full

Edge CH1 §
Normal
3.50 U

[ cursorl
-3.00div
@ Cursorz
-3 .00div,
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1.11 Adjusting the Fluoroscopy Tube Voltage

(14) If the kV peak value exceeds 5.4 V immediately after the Ready operation, reduce
the [IF flash ratio] value. If it is less than 5.4 V, increase the [IF flash ratio] value.
(15) After completing these checks, click [Write].
(16) Open the ZUD-HV Maintenance Tool [FVR] window.
(17) Revert the [Set FVR] set value to the value before it was changed at step (6).
(18) Click [Write].
1.11 Adjusting the Fluoroscopy Tube Voltage
Adjusting the Fluoroscopy Tube Voltage with Maintenance PC.
Use the cable, which is connected to kilovoltmeter is max 2m.
(1) Turn on the power. Start up the ZUD-HV Maintenance Tool and select [Adjustment,
Setting][FVF].
(2) Put a checkmark in [Adjust FkV] in [Fluo. Tube Voltage Adjustment].
(3) Conduct fluoroscopy at 50 kV FkV. Input the value displayed on the tube voltage
measuring instrument for [Tube Voltage at 50 kV].
(4) Conduct fluoroscopy at 115 kV FkV. Enter the value displayed on the tube-voltage
measuring instrument for [Tube Voltage at 115 kV].
Click [Write].

Remove the checkmark from [Adjust FkV].

®)
(6)
(7) Conduct fluoroscopy from 50 kV to 125 kV. Check that the value displayed on the tube

voltmeter is within + 5% of the value.

(8) Turn off the power and disconnect the tube voltmeter.
™ ZUD-HV Maintenance Tool E! O gl
Eil:  Help
[ Communication, Program settng  F\F
= Gystem
Syotem Information Flio. Mode 1
Camm Line Moninr S —— o
RTC Adust (v BB 0 @ o0 100 116
Ewror Log _
- Basic Setting N R T a5
?f;"mna"’f;'gm FVF |27 281 310 300 306 206 Set FKV '50 +
Tubee Setting N
Fatirgs
- APR
Femote Consala M Pk T AT Set FkV 82.0
GR Console r ; = =5
E i Measured FmA  0.00
= Adustment, Setting Min. Fluo kY o kv
FYR Measured IFV  0.00
(FVF]| Fluo: Mode lContruous:
= Oonsole Settng g *
Sis o when i : I~ Pulss mA Adust
Concoles Paramatsr LS = "~ foom Cr
Die Dt Contimus fluo — =
ke Adustment Focus when |Small Focus = |
1 Photo timer il 0 SR
Direct Fhoto timer Pfluo. Pulse Width m | msec
Check Mode
% m-.;;; :.l:;o Fluo. Tube Voltage Adpustment
Fadioeraph = i Measured FiV
e Adust FrY b}’:\l' s
Tube Voltage st B0V [10  —=|kv
Tube Voltage at 115KV | — kv
White |
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2. Replacing PCBs and Major Components

2. Replacing PCBs and Major Components
2.1 Replacing PCBs and Major Components
2.1.1 UD CONT-2005 PCB

(1) Before change the UD CONT-2005 PCB, save setting data.
Refer to installation section 4.23.

(2) Turn off the power.
Remove the UD CONT-2005 PCB on the hinged unit of the cabinet.

(3) Remove the KV ADJ PCB from the UD CONT-2005 PCB.
Attach the KV ADJ PCB to new UD CONT-2005 PCB.

(4) Attach the new UD CONT-2005 PCB on the hinged unit.

(5) Load the setting data of the former UD CONT-2005 PCB.
Refer to installation section 4.23.

(6) Adjusting the measured tube current system. (Refer to MAINTENANCE, section
1.5.3)

(7) Adjusting the gate waveform. (Refer to MAINTENANCE, section 1.6)

I\ cauTiON |

e KV ADJ PCB is adjusted with a high-voltage transformer by a pair.

e Connect a connector precisely.
Do not make in particular a mistake because filament heating control connector

JMPL and JMPS

2.1.2 KV ADJ PCB
(1) Turn off the power.
Remove the KV ADJ PCB from the UD CONT-2005 PCB.
(2) If the high-voltage transformer is changed at the same time,
conduct a readjustment of the high-voltage.

Refer to maintenance 1.8.

I\ cAuTION |

e For changing a KV ADJ PCB alone, readjust high-voltage with a KV mater.
¢ Itis not a PCB same as a KV ADJ-2002 board (using in the UD150B-40 series).
For using a KV ADJ-2002 PCB, short-circuit by 1,2 pins of connector J22.are the

number of the same pins.
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2.1 Replacing PCBs and Major Components

2.1.3 Replacing High-voltage transformer (D150KH-40/41, D125PH-C3)

(1) After turn off, replacing High-voltage transformer.

(2) Readjust the detection constant of tube current. Refer to MAINTENANCE section
1.5.3.

(3) If KV ADJ PCB and High-voltage transformer don’t replace simultaneously, readjust
tube voltage absolutely. Refer to MAINTENANCE section 1.8

2.1.4 Replacing mA POWER-2002 PCB(only ZUD-L41/L40/V40/B40)
(1) After turn off, replacing mA POWER-2002 PCB.

(2) Confirm the operating of filament. Refer to MAINTENANCE section 1.5.1 and 1.5.2.

I cauTiON |

o If mMA POWER-2002 PCBs for large focus and small focus simultaneously, don't

make a mistake in the connection of JMP connector.
The left side is PCB for large focus. (Connector name is “J4 mA POWER L")
The right side is PCB for small focus. (Connector name is “J4 mA POWER S”)

2.1.5 Replacing IGBT unit (ZUD-L41/L40/V40/B40)
(1) Turn off, and confirm that LEDs (LD2, LD3) in TERMINAL-2005 PCB are turned off
completely. Then, replace IGBT unit.

(2) Execute a imitation radiography, and readjust the gate waveform. Refer to
MAINTENANCE section 1.6.

I cauTiON |

o If the exchange only of IGBT is necessary, attach same kind of IGBT.
Don’t use different kind of IGBT mixing it.
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2. Replacing PCBs and Major Components

2.1.6 Replacing INV.UNIT-2005 PCB (ZUD-P40)

(1) Turn off, and confirm that LEDs (LD2, LD3) in TERMINAL-2005 PCB are turned off
completely. Then, replace INV.UNIT-2005 PCB.

(2) Execute a imitation radiography, and readjust the gate waveform. Refer to
MAINTENANCE section 1.6..

(3) Readjust the detection constant of tube current. Refer to MAINTENANCE section
1.5.3.

(4) Confirm the operating of filament. Refer to MAINTENANCE section 1.5.1 and 1.5.2.

I\ cAuTION |

o If the exchange only of IGBT is necessary, attach same kind of IGBT.

Don’t use different kind of IGBT mixing it.
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2.1 Replacing PCBs and Major Components

2.2 Table of X-ray Tube Model Names

Tube Code X-ray tube unit name Tube Code X-ray tube unit name
01 1.2 U161CFL 26 0.6/1.2 P364DK
02 0.8 P323DK 27 0.3/0.8 P18DK
03 0.3/0.8 P38C 28 0.3/0.8 P38DK
04 0.6/1.2 P38C 29 0.6/1.2 P18DE
05 1/2 P38C 2A 0.6/1.2 P38DE
06 0.3/1 P364DK 2C 0.8 P38DK
07 1/2 P38D 2E 1/2 P18DK
08 0.5/1.0 P33C 2F 1/2 P38DK
09 0.4/0.7 JG326D
0A 1.0 P39AK 30 0.6/1.2 P324DK
0B 0.6/1.2 P18C 31 0.3/0.8 P324DK
0C 112 P18C 32 G292 (0.6/1.2)
0D 0.15/0.4 U14Y13E 33 G1092 (0.6/1.2)

OF 051.0  P13C 35 0.2/1.0 J326C
36 0.6/1.0 J326C
10 1/2 P13C 37 0.2T/0.8 JG346C
11 0.6/1.2 U14VN 38 0.2/0.8T JG346C
12 0.21 U14YBE 39
13 0.2/0.8 P324DK 3A g_lggg
14 12 U13C 38 PX1483 (0.3/1.0)
15 0.5/1.5 U18CN 3C PX1482 (0.6/1.0)
16 0.6/1.2 P323DK 3D PX1486 (0.6/1 '2)
17 0.8 P38CS B
18 0.3/0.8 P18C 3E 0.6/1.0 J327C
19 0.2/0.8 P38C 40 G-292
1A 0.6/1.2 P37CK 41 G-1092
1B 0.6/1.2 P13DK 42 G-1592
1C 0.5/1 WP36AK 43 G-1593Bi
1D 0.3/0.8 P323DK 44 0.6/1J317C G-1582Bi
1E 0.6/1.2 P33DK 45 LX-3081
1F 0.2 TPG32AK 46 LX-2011
47 0.6/1 J327C
20 0.2/0.8 P39C 48 0.3/1 J327C
21 0.3/0.8 P39C 49 0.3/0.6/1 J327C
22 0.6/1.2 P17CK 4A G1593Tri
23 1/2 P13DK 4B G1582Tri
24 1/2 P33DK
25 0.6/1.2 P164DK 4C 0.6/1.2 P123DK
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2. Replacing PCBs and Major Components

2.3 UD CONT-2005 Check Pin Arrangement Diagram
The diagram below shows the arrangement of check pins on the UD CONT-2005 PCB.

O O

!i

(071-06430-01) < These are not mounted >

[ 90 |

O TERMINAL,CHECK CP-10 (071-06404 )
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It} L] w
© —
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—_— | .
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[ 25 00— 26 |
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?
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2.3 UD CONT-2005 Check Pin Arrangement Diagram

CP1 GND CP41 AGND CP81 TKV
CP2 RADREQ CP42 SCLK _ADC CP82 IFV_S
CP3 RESETIN CP43 IRIS CP83 KV-
CP4 RADEXP CP44 VREF CP84 -A5V
CP5 FLOEXP CP45 AD VIN CP85 KVFB-
CP6 XRAY CP46 VP CP86 KVCK1
CP7 Not used CP47 VBACK CP87 mA_ VF
CP8 Not used CP48 TMA CP88 VP1 AD
CP9 Not used CP49 FB+ CP89 VP2 AD
CP10 Not used CP50 MAM CP90 KV+
CP11 Not used CP51 TMA _AD CP91 FBKV
CP12 Not used CP52 TKV_AD CP92 AGND
CP13 Not used CP53 VREF2.5 CP93 -15V
CP14 Not used CP54 IPOT CP94 GND
CP15 CLK6M CP55 IBS

CP16 XT BKUP CP56 PH REF

CP17 RESET CP57 VP1 IN

CP18 +1.2V CP58 AD VP

CP19 GND CP59 VS/VN

CP20 MASCLK CP60 VSIN

CP21 Not used CP61 +A5V

CP22 GND CP62 FB-

CP23 Q2 _3S CP63 KVFB+

CP24 Q1 4L CP64 KVCK2

CP25 B/C CP65 KVOFF

CP26 Q2 3L CP66 PKV

CP27 CLK12M CP67 VN

CP28 32KOUT CP68 VS

CP29 SDO CP69 PH-DET

CP30 FBST CP70 PH_INTEG

CP31 SDI CP71 +3.3V

CP32 A/D CP72 +5V

CP33 Q1 4S CP73 KVG

CP34 EXP CP74 VIN

CP35 VD CAM CP75 LV

CP36 SCLK_DAC CP76 IFV L

CP37 VFCALIB CP77 LMT

CP38 VP2 IN CP78 IRIS ERR

CP39 AGND CP79 IRIS MOTOR

CP40 VCAP CP80 +15V
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2. Replacing PCBs and Major Components

2.4 Fuse Lists

ECabinet
NFB (for ZUD-B40/V40/L40/L41) 065-91017-01 100A | 690V
NFB (for ZUD-P40) 065-89824-02 75A | 600V
F-T2-0 072-01664-20 1A 250V Slow Blow
F-T2-1 072-01664-20 1A 250V Slow Blow
F-10LA 072-01664-15 0.5A | 250V Slow Blow
F-100LB 072-01664-15 0.5A | 250V Slow Blow
F-LPT 072-01664-39 15A 32v Slow Blow
BWT1-XV / XV2
F-A IN2 072-01659-38 30A | 500V Slow Blow
F-AINO 072-01659-38 30A | 500V Slow Blow
F-200S 072-01659-83 10A | 250V Slow Blow
F-L100 072-01659-84 12A | 250V Slow Blow
F-135C 072-01664-26 2A 250V Slow Blow
F-18T 072-01664-30 3A 250V Slow Blow
F-A125 072-01665-34 10A | 250V Slow Blow
F-A50 072-01665-34 10A | 250V Slow Blow
F-A220 072-01659-86 20A | 250V Slow Blow
F-A200 072-01659-86 20A | 250V Slow Blow
F-AO 072-01659-86 20A | 250V Slow Blow
BIGBT UNIT (for ZUD-B40/V40/L40/L41)
F1A 072-06033-08 100A | 600V Fast Acting
F1B (for ZUD-B40/V40 only) 072-06033-08 100A | 600V Fast Acting
HINV.UNIT-2005 (for ZUD-P40)
F1 072-06033-09 125A | 600V Fast Acting
BSA CONT-2002 PCB (Optional)
F1 072-01659-86 20A | 250V Slow Blow
F2 072-06035-24 20A | 600V Fast Acting
M2-8
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2.4 Fuse Lists

2.5 Error Code Lists

2.5.1 Error Messages
2.5.1.1 Messages Related to the X-ray High-voltage Generator
When an error occurs, the error code is displayed in the radiography time display area of

the console. If GSC-20025(Z) is connected, the error code and error message appear on

the sub-display.

Error code Message Description Remedy
Indicates abnormal UD Check for poor cable
E01 Board status Error CONT-2005 PCB status connections.
£02 IGBT 24V Failure Abnormal 24 V supply Check er poor cable
voltage for IGBT. connections.
Check the DC power supply
Ab [-15V I
E03 | -15V Failure norma suppy connection (PS1). Check for
voltage. .
poor cable connections.
Check the DC power supply
Ab [+15V I
EO4 | +15V Failure norma supply connection (PS3). Check for
voltage. .
poor cable connections.
Check the DC power supply
Ab | +24 V I
EO5 | +24V Failure Vol?;r;"a supply connection (PS2). Check for
ge- poor cable connections.
£06 HV Trans. No Abnormal connection to Check for poor cable
Connect high-voltage transformer. connections.
Measure LO - L100. Check
the tap connections to T1-XV
Th I It fi T2-CE
£07 Line Voltage Over e supp y voltage exceeds | transformer and C
the permitted range. transformer.
Check L100 voltage with the
ZUD-HV Maintenance Tool.
Check the chargi ltage.
Abnormal charging voltage eckihe c .argmg vo. age
EO8 Charge Volt Over of primary smoothin Check charging capacitor
9 o pacitory 9 voltage with the ZUD-HV
P ] Maintenance Tool.
£09 No Fil. Curr. (L) Abnormal filament heating Check CP76 | IFV L |
' ' current. (Large focus) Check FVR/FVF adjustment.
Ab | fil t heati Check CP92 | IFV_S|.
E10 | No Fil. Curr. (S) norma’ frament heating
current. (Small focus) Check FVR/FVF adjustment.
E12 Invalid S/W version Soﬁware and hardware Match versions
versions do not match.
Set tube voltage is
exceeded.
E13 Inverter fault IFVO detected or main Check the set tube voltage.
inverter AD/BC on
simultaneously.
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Error code Message

Description

Remedy

E14 Set kV/mA Over

Set tube voltage/current is
exceeded.

Check the set tube current.

E15 Set IF Over

Incorrect filament heating
current setting.

Check FVR/FVF.

£16 Measured |.F. Over | Abnormal filament heating Check CP76 | IFV_L|.
(L) current. (Large focus) Check FVR/FVF adjustment.
E17 Measured |.F. Over | Abnormal filament heating Check CP92 | IFV_S|

)

current. (Small focus)

Check FVR/FVF value.

E18 Starter Failure

Defective starter.

Check the starter detection
sensitivity.

E19 Meas. kV Over

E20 Meas. kV Over

E21 Meas. kV Over (-)

E22 Meas. kV Over (+)

The measured tube voltage
exceeds the permitted
range.

Check FVR adjustment.
Check CP81 | TKV | CP83
[ KV+], CP90 [ KV-], etc.

E23 Meas. RmA Over

The radiography tube
current exceeds the set
value.

Check FVR adjustment.

E24 Meas. FmA Over

The fluoroscopy tube
current exceeds the set
value.

Check FVF adjustment.

E25 Arcing Trouble(-)

Arcing occurred 3 or more
times (-).

E26 Arcing Trouble(+)

Arcing occurred 3 or more

Check the tube status.

times (+).

Al I invert heck the IGBT installati
E07 Inverter Temp. High bnormal inverter Check the IGBT installation

temperature and gate waveform.

E28 Iris Jammed

Defective iris

Check the adjustment of the
iris in the optical system.

E29 Sheet SW. Failure

Defective sheet keys

Do not press a sheet key
immediately after resetting a
fault.

E30 Hand SW. Failure

Defective hand switch.

E31 Hand SW. Failure

Defective hand switch.

E32 Spot SW. Failure

Defective [Spot filming]
button.

E33 Foot SW. Failure

Defective foot switch.

Check for poor cable
connections.

E34 Meas. mAs Over

Measured mAs too high.

Check FVR adjustment.

E35 Starter Not Work

Starter did not operate
during fluoroscopy.

Check for poor cable
connections.
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2.5 Error Code Lists

2.5.1.2 Messages Related to Radiography Conditions
When an error occurs, the error code is displayed in the radiography time display area of

MAINTENANCE

the console. If GSC-2002S5(Z) is connected, the error code and error message appear on

the sub-display.

Error code Message Description Remedy
Reduce the radiography
LO1 Load Over Unit ratings were exceeded. | tube voltage or radiography
tube current.
Increase the radiography
L Emission properties exceed | tube voltage or decrease
L02 Emission Over . ,
the limit. the radiography tube
current.
mAs value less than 0.5
mAs. Or, tube current less
LO3 mAs Too Small .
than minimum for mAs
, Change the set value.
setting method.
mAs value exceeds the unit
LO4 mAs Over i
rating.
mAs too large so that
radiography time exceeds
LO5 mAs/Sec OVER 10 sec. Or, radiography time
exceeds the permitted
Reduce the set value.
range.
LO6 .
Setting out of range for mAs
to mAs Range Over ,
L11 setting method.
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2.5.1.3 Messages Related to the X-ray Tube Accumulated Heat
When an error occurs, the error code is displayed in the radiography time display area of

the console. If GSC-2002S5(Z) is connected, the error code and error message appear on

the sub-display.

Error code Message Description Remedy
The permitted value would
be exceeded if the increase | Change the radiography
. set in the radiography conditions or stop operation
HO1 HU OVER Predicted
redicte conditions were added to until the accumulated heat
the current accumulated decreases.
heat.
The accumulated heat
H02 HU Full Stored hed th itted limit
uil store reached the permitied iimi Stop operation until the
value.
: accumulated heat
The X-ray tube housing
decreases.
HO3 Thermal Over temperature exceeds the
permitted limit.

2.5.1.4 Messages at Power ON
When an error occurs, the error code is displayed in the radiography time display area of

the console. If GSC-2002S5(Z) is connected, the error code and error message appear on

the sub-display.

Error code Message Description Remedy
Th i th
Co1 Door Open /Interlock | . e door is oper? orthe Close the door.
interlock has activated.
Timer operated after 10 Release and press the foot
C02 - minutes continuous switch to restart
fluoroscopy operation. fluoroscopy.
The fluoroscopy mode was | Release and press the foot
Co3 - changed during fluoroscopy | switch to restart
operation. fluoroscopy.
Photo backup operated
Co4 AEC Over during phototimer -
radiography.
An invalid radiography .
C05 CR Invalid Parameter | condition was received from Chan.ge the radiography
) conditions.
the CR unit.
C06 Battery Empty The GS.C-ZOOZS(Z) backup | Replace battery voltage
battery is empty. and replace the battery.
co7 Low Battery The GSC-ZOOZS(Z) backup | Replace battery voltage
battery voltage is low. and replace the battery.
RTC was reset on the UD Set RTC with the ZUD-HV
co8 RTC Reset CONT-2005 PCB. Maintenance Tool.
CQ09 EEPROM Write Error | Failed to write to EEPROM. -
M2-12
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2.5 Error Code Lists

2.6 High-voltage Transformer Oil Volumes

2.6.1 ZUD-P40
High-voltage transformer: D125PH-C3
Oil volume: 9L

2.6.2 ZUD-L41
High-voltage transformer: D150-KH41
Oil volume: 41L

2.6.3 ZUD- L40/v40/B40
High-voltage transformer: D150-KH40
Oil volume: 41L
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3. Inspection and Maintenance

3.1 Periodic Replacement Parts

Consumables

M Batteries

* DTC PCB (in control cabinet)

Part No. Name Replacement period
074-73307-02 Battery, CR2450 1 year
BFuses
* Control cabinet
Model name ci?igt vi?ttae;e Type Part No. Name RepF:Z(r:iirgent
F-T2-0 1A 250V SlowBlow 072-01664-20 Fuse, 313 001 1 year
F-T2-1 1A 250V SlowBlow 072-01664-20 Fuse, 313 001 1 year
F-10LA 0.5A | 250V SlowBlow 072-01664-15 Fuse, 313.500 1 year
F-100LB 0.5A | 250V SlowBlow 072-01664-15 Fuse, 313.500 1 year
F-LPT 15A 32v SlowBlow 072-01664-39 Fuse, 313015 1 year

* T1-XV/XV2 Transformer (in control cabinet)

Rated

Rated

Replacement

Model name current | voltage Type Part No. Name period
F-AIN2 30A 500V SlowBlow 072-01659-38 Fuse, FLQ30 1 year
F-AINO 30A 500V SlowBlow 072-01659-38 Fuse, FLQ30 1 year
F-200S 10A 250V SlowBlow 072-01659-83 Fuse, FLM10 1 year
F-L100 12A 250V SlowBlow 072-01659-84 Fuse, FLM15 1 year
F-135C 2A 250V SlowBlow 072-01664-26 Fuse, 313 002 1 year
F-18T 3A 250V SlowBlow 072-01664-30 Fuse, 313 003 1 year
F-A125 10A 250V SlowBlow 072-01665-34 Fuse, 326010 1 year
F-A50 10A 250V SlowBlow 072-01665-34 Fuse, 326010 1 year
F-A220 20A 250V SlowBlow 072-01659-86 Fuse, FLM20 1 year
F-A200 20A 250V SlowBlow 072-01659-86 Fuse, FLM20 1 year

F-AO 20A 250V SlowBlow 072-01659-86 Fuse, ,FLM20 1 year
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* IGBT Unit (in control cabinet)

Model | Rated | Rated Replacement | Applicable
name |current| voltage Type Part No. Name period models
ZUD-L41
ZUD-L40
F1A | 100A | 600V FastActing 072-06033-08 Fuse, 600FH-100 1 year
ZUD-V40
ZUD-B40
ZUD-V40
F1B | 100A | 600V FastActing 072-06033-08 Fuse, 600FH-100 1 year
ZUD-B40

* INV.UNIT-2005 PCB (in control cabinet)

Model | Rated | Rated Replacement | Applicable
name |current| voltage Type Part No. Name period models

F1 150A | 600V FastActing 072-06033-10 Fuse, 600FH-150 1 year ZUD-P40

Periodic Replacement Parts
H Relays (R/F table control unit in control cabinet)
Part No. Name Replacement period
065-80874-56 Relay, G7J4A-T-KM-DC24V 2 years
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1. ZUD-HV Maintenance Tool Waveform Display Functions

1. ZUD-HV Maintenance Tool Waveform Display Functions
1.1 Introduction
This section is described how to use the ZUD-HV Maintenance Tool waveform display

functions.

1.2 Equipment Required for the Adjustments
Q) PC (With RS-232C serial port or USB port.)
(2) RS-232C cable (cross-type) or USB cable
(3) USB extension cable. (according to need) USB cable, 10MT (P/N: 511-71053)

1.3 Starting the Waveform Display Functions
(1) Connect the Maintenance PC. (Refer to section 1.1.5 of the Maintenance Manual.)
(2) Select [ADC Waveform (UD CONT-2005)] or [ADC Waveform (EXT I/F-2005)] in
[Communication, Program setting].
+ [ADC Waveform (UDCONT-2005)] displays the waveforms for the values
processed in the UDCONT-2005 PCB.
« [ADC Waveform (EXT I/F-2005]] displays the waveforms for the values
processed in the EXT I/F-2005 PCB.
[ADC Waveform (UDCONT-2005)] and [ADC Waveform (EXT I/F-2005)]

can be displayed simultaneously.

I\ cAuTION |

The ZUD-HV Maintenance Tool cannot be ended while a waveform display function

is displayed.

Moreover, the connection cannot disconnect.
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1.1 Introduction

(3) [UDCONT ADC Waveform Display] or [EXT I/F ADC Waveform Display] open in
separate windows.
™ UDCONT ADC Waveform Display
w—% .,

m— Jno',n:v Measured Tube Voltage QOKV / 1) ~ ~ TRIGH( ;"-'a.{-‘\r"!hl Set Inverter Frequency Voltage -] (4)

FullScale  [100V ~| Offset [0V ~] Full Scale  [100V ~] Offset [0V =
g | (5)

(2) D m TAD_TMA Measwed Tube Ourent I mAA0mA’ = | TRIG [3ADVP ék:.‘.m' Sherge Voltage 100V 71V ~ |
ullScale  [100V ~| Offset 00V ] Full Scale  [100V ¥ Offsst  f0OV -k (6)

3) —>

Trigger Position
] %

-

—(10)

Theeshold for ACQ
{00 v

A

Trigger mode
* Normal mods B —— (11)

Single shot

Force to Acquire ! ACQ. Start i _ﬁ_c!q_;e
A\ A\ A
AN AN 71\
(14) (15 (17) (18)

(1) Channel display ON/OFF

Put a checkmark in the checkbox for channels to display.

Four channels are available: [Ch A] to [Ch D].

)

Trigger Channel Selection

Only enabled when [Trigger Mode] is set to [Level Trigger].
Check the channels to apply the trigger.

®)

Waveform Scale

Displays the scale corresponding to the full-scale range of each channel.

[Ch A] to [Ch D] are displayed from the left of the screen.

In the range zoom display, press the buttons at the top and bottom to change the displayed
position.
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(4) Select Displayed Waveform
Select the displayed waveform from the table below. (for UDCONT ADC waveform display)

0 AD_TKV Measured Tube Voltage 1V/20kV
1 AD TMA Measured Tube Current 1V/1mA, 1V/10mA, 1V/200mA
2 AD_VIN Set Inverter Frequency Voltage
3 AD_VP Measured Charge Voltage 1v/100V
4 AD_PHCEL I.I. photo signal 1v/iv
5 AD_IFVS Measured IF value (small focus) 1V/1A
6 AD IFVL Measured IF value (large focus) 1V/1A
7 AD _IBS Measured IBS value 1v/v
8 | AD_TMA_PF Measured TmA 1V/10mA
B B (Pulse Fluo.)
9 AD_IBS_PF Measured IBS value (Pulse Fluo.) 1v/iv
10 | AD_TKV_PF Measured TKV 1v/20kV
B B (Pulse Fluo.)
11 | CNT_TX Exposure counter
12 | XC_STAT Not use
13 | CALIB EMA Flu-oroscopy cu-rrent after bleeder IVIImA
- resistance correction
14 | KV_HP_CALC | Notuse
15 | MAS COUNT mAs counter value
16 | IFST_CALC Filament heating current setting value 1V/1A
17 | FLT _STAT Not use
18 | TGD_CNT Not use
19 | DA _PKV Set Tube Voltage (DA output) 1V/20kV
20 | DA VN Set VN Voltage (DA output) 1Vv/1v
21 | DA VS Set VS Voltage (DA output) 1Vv/iv
22 | DA _PHREF I.I. photoTimer Ref. Voltage (DA output) 1v/v
23 | DA_IRIS Set IRIS value
24 | DA_VREF Not use
25 | DA_VFCALIB Not use
26 | DA _LMT IFVO limit (DA output) 1v/1v
27 | XC Not use
28 | SET_KV Set Tube Voltage 1V/20kV
29 | SET MA Set Tube current 1V/1mA, 1V/10mA, 1V/200mA
30 | IFST L Set If value (Large Focus) 1V/1A
31 | IFST S Set If value (Small Focus) 1V/1A
Al-4
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1.3 Starting the Waveform Display Functions

Select the displayed waveform from the table below. (for EXT I/F ADC waveform display)

0 AD_CH1 ADC photo value (Field1) 1VvV/1v
1 AD_CH2 ADC photo value (Field2) 1VvV/1v
2 AD_CH3 ADC photo value (Field3) 1Vv/1v
3 AD_CH4 ADC photo value (Field4) 1v/iv
4 CALIB1 Calibrated photo value (Field1)

5 CALIB2 Calibrated photo value (Field2)

6 CALIB3 Calibrated photo value (Field3)

7 CALIB4 Calibrated photo value (Field4)

8 INT_CH1 Integration of photo value (Field1)

9 INT_CH2 Integration of photo value (Field2)

10 | INT_CH3 Integration of photo value (Field3)

11 | INT_CH4 Integration of photo value (Field4)

12 | PHREF1 Photo Reference value (Field1)

13 | PHREF2 Photo Reference value (Field2)

14 | PHREF3 Photo Reference value (Field3)

15 | PHREF4 Photo Reference value (Field4)

16 | INT_AVE Integration photo value (Average)

17 | PHREF_AVE Photo Reference value (Average)

18 | Nouse Not use

19 | Nouse Not use

20 | EXP1 Correction Factor of STC1

21 | EXP2 Correction Factor of STC2

22 | EXP3 Correction Factor of STC3

23 | EXP4 Correction Factor of STC4

24 | COR_SIG VFC Standard Voltage for KVCLK

25 | Not use Not use

26 | Not use Not use

27 | Notuse Not use

28 | No use Not use

29 | Nouse Not use

30 | Nouse Not use

31 | Nouse Not use
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(5) Select Voltage Scale
Select the voltage scale for the displayed waveform.
Select from the values below.
- 10.0V
- 5.0V
+ 2.0V
- 1.0V
- 0.5V
Changing the voltage scale after acquiring the waveform selects the voltage zoom mode

which zooms in on the voltage axis.

(6) Select Offset Value

Select the offset value for the displayed waveform.

(7) Select Trigger Mode
Select the trigger to acquire the waveform.
Select from the items below.

« Level Trigger

+ XRAY ON

+ Fault

(8) Select Time Scale
Select the time per scale.

Select from the values below.

* 0.1msec * 4msec + 200msec
+ 0.2msec * 10msec * 400msec
* 0.4msec + 20msec * 1sec
* Imsec * 40msec * 2sec
* 2msec *100msec * 3sec

Changing the time scale after acquiring the waveform selects the time zoom mode which

zooms in on the time axis.

(9) Trigger Position Input
Input the trigger position.

The left edge of the waveform display area is 0% and the right edge is 100%.
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(10) Input Threshold Value
Only enabled when [Trigger Mode] is set to [Level Trigger].
Input the threshold Voltage (0OV to 10V) to apply the trigger.

(11) Select the Waveform Acquisition Mode
Select the waveform acquisition mode.

- Normal mode

Waveform is updated while the trigger conditions are met.
+ Single shot

Waveform is acquired and displayed when the trigger conditions are first met.

(12) Waveform Display Area

Displays the acquired waveform

(14) [Force to Acpuire] Button

Click this button to acquire the waveform regardless of the trigger mode.

(15) [ACQ. START]/[ACQ. STOP] Button
Click [ACQ. START]/[ACQ. STOP] button to start/stop waveform acquisition.

After [ACQ. START] button is pressed the waveform is acquired using the trigger timing and
displayed.

(17) Time Position Slider

Changes the displayed position of the waveform in time zoom mode.

(18) [Close] Button

Press to close [UDCONT ADC Waveform Display] or [EXT I/F ADC Waveform Display].
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2. UDCONT-2005 Firmware Update Procedure Manual

2.1 Introduction
This document is described the procedure for updating of the firmware of UDCONT-2005 PCB
inside ZUD-P/L/V/B-40 cabinet.

2.2 Equipment Required for Firmware Updating

In order to update the firmware, following articles are required.

a) Serial cross-cable (Dsub 9pin-Dsub 9pin) or USB cable

b) PC (Installed Windows 2000 or Windows XP)

c) S/W for the firmware updating
Use ZUD-HV Flash ROM Writer as the firmware updating S/W. It is necessary for the PC
which execute updating has been installed this S/W, in advance.

d) Firmware data for updating
FLEXAud2k5-Vx_xx.s is included inside the maintenance CD. (x_xx means the version of

the firmware.)

2.3 Firmware updating procedure
Firmware updating is executed following procedure.
a) Installation of ZUD-HV Flash ROM Writer
Install ZUD-HV Flash ROM Writer to the PC which is used for installation. When it has been
already installed, following work is not necessary.
1) Execute the file UdWrt xxx.exe inside the maintenance CD of the folder UdWrite. (xxx
means the version of the S/W.)
2) Start up the installer for ZUD-HV Flash ROM Writer.
3) Select English and click “OK”.

Select Setup Language ﬂ

=[] Select the language to use during the inztallation;

] I Cancel
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2.1 Introduction

4) Setup screen is displayed and if you prepared, click “NEXT".

]@ Setup — ZUD-HY Flash ROM Writer

Welcome to the ZUD-HY Flash
ROM Writer Setup Wizard

Thiz will install ZLUD-HY Flazh RO Swhiter Ver 2.0.0 on your
computer.

It iz recommended that you close all other applications before
continuing.

70 7 Click Mest to continue, or Cancel to exit Setup.

| Mest> | [ Cancel

5) Specify the installation destination of ZUD-HV Flash ROM Writer.

1@ Setup — ZUD-HY Flash ROM Writer

Select Destination Location
Wihere should ZUD-HY Flash ROM “Wiiter be installed?

L_J Setup will install ZUD-HY Flazh ROM YWiiter inta the following folder.

To continue, click Mest. |F pou would ke to select a different folder, click Browse.

; [ Erowse...

At least 1.7 ME of free disk space iz required.

[ < Back ” Mesit » ][ Cancel
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6) Specify the program group of ZUD-HV Flash ROM Writer.

1@' Setup — ZUD-—HW Flash ROM Writer

Select Start Menu Folder
where should Setup place the program's shortcuts?

Setup will create the program's shortouts in the following Start Menu falder.

To continue, click Nest. IF pou would like to zelect a different folder, click Browse.

=
| Browse...

¢ Back “ Mest > J[ Cancel

7) Specify “Create the short-cut icon of ZUD-HV Flash Writer” on the desktop.

1@' Setup — ZUD-HY Elash ROM Writer

Select Additional Tasks
“Which additional tagks should be performed?

Select the additional tazks you would like Setup to perform while installing ZUD-HY Flash
RO “wiriter, then click Mext.

< Back “ Meut » Jl Canhcel
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8) Confirmation screen of installation is displayed, if you prepared, click “Install”.

1@ Setup — ZUD-HY Flash ROM Writer

Ready to Install .
Setup is now ready to begin instaling ZUD-HY Flash ROM “Writer on your

computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

[Destination locatior: ]
C:¥Program FilesZUD-HVEL dhwrite

Start Menu folder:
ZUD-HWZUD-HY Flash ROM “wWiiter

Additional tasks:
Create a dezktop icon

[ ¢ Back ][ Install ,][ Cancel ]

9) When installation is completed, following screen is displayed. Click “Finish” with the
check box of “Launch ZUD-HV Flash ROM Writer” is off.

]@ Setup — ZUD-HY Flash ROM Writer

Completing the ZUD-HV Flash
ROM Writer Setup Wizard

Setup has finished instaling ZUD-HY Flash RO ‘riter on wour
computer. The application may be launched by selecting the
installed icons.

Click. Finish to exit Setup.

[+] Raunch ZUD-HY Flash RO Wiites
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b) Installation of USB Driver
Install ZUD-HV Flash ROM Writer to the PC which is used for installation.
When it has been already installed, following work is not necessary.
(1) In case of Windows 2000
1) Connect the PC and UDCONT-2005 PCB with USB cable and turn on the power of
the system.
2) Windows detects the new USB device and starts up “Found New Hardware
Wizard” and click “Next”.
3) Select “Search for a suitable driver for my device (recommended)” and click
“Next”.
4) In the “Optional search locations”, just check “Specify a location” and click “Next”.
5) In the combo-box “Copy manufacturer’s files from:” specify the “Driver” folder
inside the folder that is installed “ZUD-HV Flash ROM Writer” S/W. The default
folder is “C:¥Program Files¥ZUD-HV¥Driver”. Then click “OK”.
6) After specify the file “ftd2xx.inf", click “Next”.

7) After completing the driver installation, click “Finish”.

(2) In case of Windows XP

1) Connect the PC and UDCONT-2005 PCB with USB cable and turn on the power of
the system.

2) Windows detects the new USB device and starts up the “Found New Hardware
Wizard”. Displayed the selection of the software search, but select “No, not this
time” and click “Next”.

3) Select “Install from a list or specified location (Advanced)” and click “Next”.

4) Inthe “Please choose your search and installation options”, just check the “Include
this location in the search” and specify the “Driver” folder inside the folder that is
installed “ZUD-HV Flash ROM Writer” S/W. The default folder is “C:¥Program
Files¥ZUD-HV¥Driver”. Then click “Next”".

5) The warning window that the non-WHQL certified driver is about to be installed will
be displayed, click “Continue Anyway”.

6) After completing the driver installation, click “Finish”.
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2.3 Firmware updating procedure

¢) Connection of the cable
Connect the PC and the communication port of the device which upgrades the firmware by

the serial cable or USB cable.

The position of the communication port of the device is either below.
e  Dsub 9pin connector JMNT on UD COUNT-2005 PCB (Serial port)
e USB connecter JUSB on UD CONT-2005 PCB (USB port)

d) Turn on the power of the device.

e) Start up ZUD-HV Flash ROM Writer.
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2. UDCONT-2005 Firmware Update Procedure Manual

f) Select the tab “UDCONT-2005" and then select the connection port which uses and select

the radio button "User program mode”.

« ZUD-HY Flash ROM Wi iter EE®

Language —_—

& English connection Port |[{EERMl ~|  Connection Start |

UDCONT-2005 | 7UD RemotefLocal Console | Version Information |

¥¥rite-in 5 File

|C:\\FLEXAud2k5-V1_0_0.s Browse. |

Wrile-in address Write moce

[~ Builtin ROM
[~ Extemal Flash ROM

Opfion

cancel | 1 close |

(2| NoTE |

When communication port is selected for USB, it becomes user program mode, automatically.

g) Click “Browse..” button and open the firmware data for update.
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2.3 Firmware updating procedure

h) Click “Connection start” button, transmits the firmware updating program to UDCONT-2005
PCB.

# ZUD-HY Flash ROM Writer

Language

—
 Japaness & English Connection Port | |

UDCONT-2005 | 7UD Remotellocal Console | Version infarmation |

‘Write-in S File

C:\\FLEXAud2k5-V1_0_0.s

Write-in address Wiile mode

™ Bulltin ROM
I~ Edernal Flash ROM

ENEENEREENEER
The wriler progiam is tansmilled

cancel | |

Though click “Connection start”, the transfer of the updating program does not start, (When the
progress bar of ZUD-HV Flash ROM Writer of the bottom part does not proceed.) execute
“Force updating of UDCONT-2005 PCB” of section 2.4.

# ZUD-HY Flash RUM Writer

Language
 Japanese & English Connection Port | =1 |:Connecllc-n ClochI

UDCONT-2005 | 7UD Remateflocal Cansole | Version Information |

Write-in € File

C:\\FLEXAud2k5-V1_0_0.s Browse.

Wrile-in address Write mode

™ Bulltin ROM

W Esemal Flash ROM Updated

A

Wrile ‘

EEEENERE NN NN NN NENEENENEENERNEEEEREEEREE]
Transfer of the writer program ended

cancel | £ cioce |

i)  When the transfer of the firmware updating program is completed, compares the current
firmware with updating firmware, and displays “Updated” of the address area where is

updated. Address area where is displayed “Updated” is the part where firmware update is

necessary.

Check the check box of address area where updates firmware. After that, click “Write” button.
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2. UDCONT-2005 Firmware Update Procedure Manual

i) After click “Write” button, start updating of the firmware. Until updating of the firmware is

completed, do not turn off the power of the device, absolutely.

# ZUD-HY Flash ROM Writer m - ﬁl
Languags i
" Japarese & English Connaction Port | =] |

UDCONT-2005 | ZUD RemolefLocal Console | Version Information |

Write-in S File
'C:\\FLEXAud2k5-V1_0_0.s

Write-in address Write mode

[~ Builtin ROM
i Exizmal Flash ROM Updated

NENNEEEND
Dala Is under ranmission (UxUDZ00000 - DXDU2H8011)

Cancel |

k) When the updating of firmware is completed, following dialog box is displayed.

Click “OK” to close the dialog, then, click “Close” button of “ZUD-HV Flash ROM Writer” and
finish “ZUD-HV Flash ROM Writer” S/W.

I) Turn off the unit power and then turn on the power once again. Confirm that the device
operates normally, and confirm that the version of the firmware has been updated by ZUD-HV

Maintenance Tool.
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2.4 Force updating procedure of UDCONT-2005 PCB
During the firmware updating, if the power is shut off and the like, when updating of the firmware
does not execute completely, updating procedure of section 2.3 cannot be uses.

When firmware update of section 2.3 was done normally, following work is not necessary.

a) Turn on DIPSW3-8 of UDCONT-2005 PCB. After that, turn on the power of the unit.
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2. UDCONT-2005 Firmware Update Procedure Manual

c) First, select the tab “UDCONT-2005" and then select the connection port which uses and
select the radio button "User program mode”.

« ZUD-HV Flash ROM Wi iter EE®

Language —

& English connection Port ([{EERM ~|  Connection Start |

UDCONT-2005 | 7UD RemotefLocal Console | Version information |

¥rite-in 5 File
|

|C:\\FLEXAud2k5-V1_0_0.s Browse. |

Wrile-in address Write moce

[ Builtin ROM
[~ Extemal Flash ROM

Opfion

cancel | 1 Close |

(2| NoTE |

When communication port is selected for USB, it becomes user program mode, automatically.

d) Click “Browse..” button and open the firmware data for update.
Open “FLEXud2k5-Vx_x_x.s" in maintenance CD.

(Vx_x_x means the version of firmware.)
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2.4 Force updating procedure of UDCONT-2005 PCB

e) Click “Connection start” button, transmits the firmware updating program to UDCONT-2005

PCB.
# ZUD-HY Flash ROM Writer
Language
 Japanese & English Connection Port | =]

UDCONT-2005 | 7UD Remotellocal Console | Version Information |

‘Write-in S File

C:\\FLEXAud2k5-V1_0 0.s

Wirite-in address Write moda

™ Bulltin ROM
I~ Edernal Flash ROM

ENEENEREENEEN
The wriler progiam is ransmitied

Cancel | |

Though click “Connection start”, the transfer of the updating program does not start, (When the
progress bar of ZUD-HV Flash ROM Writer of the bottom part does not proceed.) execute
“Procedure of Initialization of UDCONT-2005 built-in flash ROM” of section 2.5.

f)  When the transfer of the firmware updating program is completed, compares the current
firmware with updating firmware, and displays “Updated” of the address area where is
updated. Address area where is displayed “Updated” is the part where firmware update is

necessary.

# ZUD-HY Flash RUM Writer

Language

 Japanese & English Connection Port | =1 |:Connecllc-n ClochI

UDCONT-2005 | 72UD RemotefLocal Cansole | Version Information |

Write-in & File

C:\\FLEXAud2k5-V1_0_0.s Browse

Wrile-in address Write mode

™ Bulltin ROM
W Esemal Flash ROM Updated

LT

Wrile ‘

EEEENEREENEREE NN NN NN NN NENEENENEEEEREEEREE]
Transfer of the writer progiam ended

cancel | £ cioce |

Check the check box of address area where updates firmware. After that, click “Write” button.
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g) When click “Write” button, start updating of the firmware. Until updating of the firmware is

completed, do not turn off the power of the device, absolutely.

# ZUD-HY Flash ROM Writer m - ﬁl
Languags i
" Japarese & English Connaction Port | =] |

UDCONT-2005 | ZUD RemolefLocal Console | Version Information |

Write-in S File
'C:\\FLEXAud2k5-V1_0_0.s

Write-in address Write mode

[~ Builtin ROM
i Exizmal Flash ROM Updated

NENNEEEND
Dala Is under ranmission (UxUDZ00000 - DXDU2H8011)

Cancel |

h) When the updating of firmware is completed, following dialog box is displayed.

First, click “OK” to close the dialog, then, click “Close” button of “ZUD-HV Flash ROM Writer” and
“ZUD-HV Flash ROM Writer” S/W.

i)  Turn off the power of the device, and turn off DIPSW 3-8 on UDCONT-2005 PCB.

i) Turn on the power once again. Confirm that the device operates normally, and confirm that

the version of the firmware has been updated by ZUD-HV Maintenance Tool.
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2.5 Procedure of initialization of UDCONT-2005 built-in flash ROM

Because it is new PCB and the like, when CPU built-in flash ROM does not be initialized,

execute the initialization of CPU built-in flash ROM following procedure below.

When firmware update of section 2.3 or 2.4 was done normally, following work is not necessary.

NOTE |

This updating cannot do by USB port.

PC which attached the serial port is necessary.

a) Turn on DIPSW1-6 and 1-8 on UDCONT-2005 PCB. After that, turn on the power of the

device.

OFF

Tu00u0a

M2

M1

MO

MD3

MD2

MD1

MDO

FWP

OFF

SWi1

1

M2

M1

MO

MD3

MD2

MD1

MDO

FWP
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b) Start up ZUD-HV Flash ROM Writer.

c) Select the tab “UDCONT-2005" and then select the connection port which uses and select

the radio button “Boot mode”.

" ZUD-HY Flash ROM Wriler rn—l = ﬁ]

Language

~ Jap & English connection Port [[[EENMN ~|  Connection Start |

UDCONT-2005 | ZuD RemotefLocal Console | Version information |

¥rite-in 5 File

|C:\\FLEXAud2k5-V1_0_0.s Browse. |

Wrile-in address Write moce

[T Builtin ROM
[~ Extemal Flash ROM

Option |

e

cancel | i close |

d) Click “Browse..” button and open the firmware data for update.
Open “FLEXAud2k5-Vx_x_x.s” in maintenance CD.

(Vx_x_x.s means the version of firmware.)
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2.5 Procedure of initialization of UDCONT-2005 built-in flash ROM

e) Click “Connection start” button, transmits the firmware updating program to UDCONT-2005

PCB.
# ZUD-HY Flash RUM Writer
Language
 Japanesz & English Connection Port | =]

UDCONT-2005 | 7UD Remotell ocal Console | Version information |

‘Write-in S File —
C:\\FLEXAud2k5-V1_0_0.s
Wirite-in address Write mode

™ Builtin RCM (

I~ Edernal Flash ROM

Option
(10w
|

ENEENEREENEER
The wriler progiam is tansmilled

Cancel

f)  When the transfer of the firmware updating program is completed, indicate “Updated” in the

all area.

# ZUD-HY Flash RUM Writer

Language

" Japanese & English Gonnection Port | =l |:Connec||c-n Closo:l

UDCONT-2005 | 21D RemotefLocal Cansole | Version Informatian |

Write-in £ File

C:\\FLEXAud2k5-V1_0_0.s Browse.

Write-in address Write mode

Builtin ROM

W Exdemnal Flash ROM Updated

LT
Write

EEEENEREENEREE NN NN NN NN NEENENEEEEEEEEREE]
Transfer of the writer progiam ended

cancel | ficloze |
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g) When click “Write” button, start updating of the firmware. Until the updating of the firmware

is completed, do not turn off the power of the device, absolutely.

# ZUD-HY Flash ROM Writer m = m
Languags =
~ Japarese & Engligh Connaction Port | LAl i

UDCONT-2005 | ZUD Remole/Local Console | Version Information |

Write-in S File
C:\\FLEXAud2k5-V1_0_0.s

Write-in address Write mode

[~ Builtin ROM
v Exiamal Flash ROM Updated

WEEWEMEEE
Dala is under tranmission (UxD0200000 - OxD0288011)

Cancel |

h) When the updating of firmware is completed, following dialog box is displayed.

Transmiszion end E|

Tranzfer of the data ended

First, click “OK” to close the dialog, then, click “Close” button of “ZUD-HV Flash ROM Writer”
and finish “ZUD-HV Flash ROM Writer” S/W.

i)  Turn off the power of the device and turn off DIPSW1-6 and 1-8 on UDCONT-2005 PCB.

OFF | T 1 M2 OFF | T 1 M2
W ]z | wn Swi Wz | w»m
[ 3 MO [ 3 MO
[ MD3 [ I MD3
b s MD2 | MD2
[ M s MD1 B s MD1
I B MDO L 1~ MDO
[ M s FWP B s FWP

i) Confirm that the device operates normally.

A2-18
M501-E376



APPENDIX

APPENDIX Chapter 3 PN

FLEXAVISION Remote /

Local Console Firmware

Update procedure

Chapter Contents

R
fa2
33
P34

Introduction

Equipment Required for Firmware updating

Firmware updating procedure

Force Update Procedure of Remote/Local Console
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3. FLEXAVISION Remote / Local Console Firmware Update procedure

3.1 Introduction
This section is described the procedure of update of remote / local console firmware which uses
for FLEXAVISION.

3.2 Equipment Required for Firmware updating

In order to update the firmware, following articles are required.

a) Serial cross-cable (Dsub 9pin-Dsub 9pin) or USB cable

b) PC (Installed Windows 2000 or Windows XP)

c) S/W for the firmware updating
Use ZUD-HV Flash ROM Writer as the firmware updating S/W. It is necessary for the PC
which execute updating has been installed this S/W, in advance.

d) Firmware data for updating
FLEXApanel-Vx_xx.s is included inside the maintenance CD. (x_xx means the version of

the firmware.)

3.3 Firmware updating procedure
Firmware updating is executed following procedure.
a) Installation of ZUD-HV Flash ROM Writer
Install ZUD-HV Flash ROM Writer to the PC which is used for installation. When it has been
already installed, following work is not necessary.
1) Execute the file UdWrt xxx.exe inside the maintenance CD of the folder UdWrite. (xxx
means the version of the S/W.)
2) Start up the installer for ZUD-HV Flash ROM Writer.
3) Select English and click “OK”.

Select Setup Language [ E[

E |]! Select the language to use during the inztallation;

k. I Cancel
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3.1 Introduction

4) Setup screen is displayed and if you prepared, click “NEXT".

]@ Setup — ZUD-HY Flash ROM Writer

Welcome to the ZUD-HY Flash
ROM Writer Setup Wizard

Thiz will install ZLUD-HY Flazh RO Swhiter Ver 2.0.0 on your
computer.

It iz recommended that you close all other applications before
continuing.

70 7 Click Mest to continue, or Cancel to exit Setup.

| Mest> | [ Cancel

5) Specify the installation destination of ZUD-HV Flash ROM Writer.

1@ Setup — ZUD-HY Flash ROM Writer

Select Destination Location
Wihere should ZUD-HY Flash ROM “Wiiter be installed?

L_J Setup will install ZUD-HY Flazh ROM YWiiter inta the following folder.

To continue, click Mest. |F pou would ke to select a different folder, click Browse.

; [ Erowse...

At least 1.7 ME of free disk space iz required.

[ < Back ” Mesit » ][ Cancel
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6) Specify the program group of ZUD-HV Flash ROM Writer.

1@' Setup — ZUD-—HW Flash ROM Writer

Select Start Menu Folder
where should Setup place the program's shortcuts?

Setup will create the program's shortouts in the following Start Menu falder.

To continue, click Nest. IF pou would like to zelect a different folder, click Browse.

=
| Browse...

¢ Back “ Mest > J[ Cancel

7) Specify “Create the short-cut icon of ZUD-HV Flash Writer” on the desktop.

1@' Setup — ZUD-HY Elash ROM Writer

Select Additional Tasks
“Which additional tagks should be performed?

Select the additional tazks you would like Setup to perform while installing ZUD-HY Flash
RO “wiriter, then click Mext.

< Back “ Meut » Jl Canhcel
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8) Confirmation screen of installation is displayed, if you prepared, click “Install”.

1@ Setup — ZUD-HY Flash ROM Writer

Ready to Install .
Setup is now ready to begin instaling ZUD-HY Flash ROM “Writer on your

computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

[Destination location:

C:¥Program FilesZUD-HVEL dhwrite

Start Menu folder:
ZUD-HWZUD-HY Flash ROM “wWiiter

Additional tasks:
Create a dezktop icon

[ ¢ Back ][ Install ,][ Cancel ]

9) After installation is completed, following screen is displayed. Click “Finish” with the
check box of “Launch ZUD-HV Flash ROM Writer” is off.

]@ Setup — ZUD-HY Flash ROM Writer

Completing the ZUD-HV Flash
ROM Writer Setup Wizard

Setup has finished instaling ZUD-HY Flash RO ‘riter on wour
computer. The application may be launched by selecting the
installed icons.
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b) Connection of updating cable
Connect the PC and the communication port of the device which upgrades the firmware by

the serial cable.

The position of the communication port of the device is either below.
e  Dsub 9pin connecter IMNT on Remote Console PCB (Serial port)
e  Dsub 9pin connecter JMNT on Local Console PCB (Serial port)

Local Console PCB (Bottom View)

¢) Turn on power of the device.
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d) Start up ZUD-HV Flash ROM Writer.

e) First, select the tab “ZUD Remote/Local Console” and then select the connection port which

uses and select the radio button “User program mode”.

# ZUD-HY Flash ROM Writer

Language
 Japanese & English Connector Port (BTN ~|  ConnectionStart |

UDCONT-2005 ZUD Rembdteflocal Console | version Informalion

Wirite-in S File
[cAProgram Files\ZUD- HWJdMINFLEXApanel V1_00.5 ——
Write-in address Wirite mode
I~ EuiltinROM ~ Bool mode

r " LUisar propram mode
Conrection moda

option |

S|

Cancel AL close

f) Click “Browse..” button and open the firmware data for update.
Open “FLEXApanel-Vx_xx.s” in maintenance CD.

(Vx_xx means the version of firmware.)
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g) Click “Connection start” button, transmits the firmware updating program to Remote/Local

Console PCB.
# ZUD-HY Flash ROM Writer
Language
" Japanese & English Cornection Port

UDCONT-2005 ZUD Remote/Local Console | Version Information |

Y¥rite-in S File
CWProgram File sZUD-HAUIMINYFLEXApanely1_U0.<

Vwite-in address Wirle mode

I~ Buitin ROM
-

Connection mode
Oplion |

S|

NEENENNENENNEEN NN AN NN NN NN NEANN NN RRERNN]
Transfer of the dals ended

Cancel

Though click “Connection start”, the transfer of the updating program does not start, (When the
progress bar of ZUD-HV Flash ROM Writer of the bottom part does not proceed.) execute

“Force updating of Remote/Local Console” of section 3.4.

h) When the transfer of the firmware updating program is completed, compares the current
firmware with updating firmware, and displays “Updated” of the address area where is
updated. Address area where is displayed “Updated” is the part where firmware update is

necessary.

# ZUD-HY Flash ROM Writer

Language
" Japanese & Enaglish Cornection Port Connecticn Close
UDCONT-2005 ZUD Remote/Local Console | Version Information |
Yvrite-in § Flle
CWProgram File sZUD-HAUIMINYFLEXApanely1_U0.< Browse
Vwite-in address Wirle mode
¥ Buitin ROM Updatod 3

-
Connection mode

|
yie

NEENENNENENNEEN NN AN NN NN NN NEANN NN RRERNN]
Transfer of the writer program ended

Cancel | 1 Close

Check the check box of address area where updates firmware. After that, click “Write” button.
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i) After click “Write” button, start updating of the firmware. Until updating of the firmware is

completed, do not turn off the power of the device, absolutely.

# ZUD-HY Flash ROM Writer

Language
" Japanese & English Cornection Port ‘

UDCONT-2005 ZUD Remote/Local Console | Version Information |

Y¥rite-in 5 Flile
[CProgram FilesiZUD-HWUdMING LEXApanelv1_D0.

Vwite-in address Wirile mode
# Builtin ROM Updated

Conneclion mode

NEENENEEN
Data s under tranmission (OxC0000000 - Dx00008205)

Cancel

i) When the updating of firmware is completed, following dialog box is displayed.

Transmiszion end |

Tranzfer of the data ended

First, click “OK” to close the dialog, then, click “Close” button of “ZUD-HV Flash ROM Writer”
and terminate “ZUD-HV Flash ROM Writer” S/W.

k)  Turn off the power of the system and turn on the power once again. Confirm that the device

operates normally.
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3.4 Force Update Procedure of Remote/Local Console
During the firmware updating, if the power is shut off and the like, when updating of the
firmware does not execute completely, updating procedure of section 3.3 cannot be uses.
And, because it is new PCB and the like, when CPU built-in flash ROM cannot be updated
the firmware, update the firmware to the CPU built-in flash ROM following procedure

below.

a) Turn on DIPSW1-1 on the remote/local console. After that, turn on the power of the device.

Local Console PCB (Bottom View)
b) Start up ZUD-HV Flash ROM Writer.
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c) Select the tab “ZUD Remote/Local Console” and then select the connection port which uses

and select the radio button “Boot mode”.

# ZUD-HY Flash ROM Writer

Language
™ Japanese & English Connection FPon :J! Connecton Stant |

UDCONT-2005 ZJD RemoteLocal Console | version Information

Wirite-in S File
|GAProgram Files\ZUD-HJdMINFLEHApanel-V1_00.3 Browse
Write-in address Wirite made
I EuitinROM = Bool mode

- " Usar propram mode
Conrection moda

option |

=

Cancel AL close

d) Click “Browse..” button and open the firmware data for update.
Open “FLEXApanel-Vx_xx.s” in maintenance CD.

(Vx_xx means the version of firmware.)
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e) Click “Connection start” button, transmits the firmware updating program to Remote/Local
Console PCB.

# ZUD-HY Flash ROM Writer

Language

 Japanese & English Carnection Port

UDCONT-2005 ZUD Remate/Local Consaie | Version Information |

Y¥rite-in S Flle
C\Program FilesZUD-HWUdMIMFLEXApanely1_D0.<

Ywrite-in address Wirle mode
™ Buitin ROM
r

Conneclion mode

Oplion |

S|

AEEREEREN NN AR NN E RN ENE RN NERNNANNENNANRREERRN]
Transfer of tha dals ended

Cancel

f)  When the transfer of the firmware updating program is completed, indicate “Updated” in the

all area.
# ZUD-HV Flash ROM Writer |
Language
 Japanese & English Cornection Port Conneclicn Close
UDCONT-2005 ZUD Remote/Local Consale | Version Information |
Yvrite-in S Flle
C\Program FilesZUD-HWUdMIMFLEXApanely1_D0.< Browse
Ywrite-in audress Wirite mode
# Builtin ROM Updated
r
Conneclion mode
Yviite
NEENEENENEENEEN NN AN EN NN RN RN ENNNNNNERNERRN]
Transfer of tha writer proaram ended
Cancel | 1 Close
A3-12

M501-E376



APPENDIX

3.4 Force Update Procedure of Remote/Local Console

g) When click “Write” button, start updating of the firmware. Until the updating of the firmware is

completed, do not turn off the power of the device, absolutely.

# ZUD-HY Flash ROM Writer

Language
" Japanese & English Cornection Port ‘

UDCONT-2005 ZUD Remote/Local Consoie | Version Information |

Y¥rite-in § Flle
[CProgram FileslZUD-HWUAMINFLEXApanekv1_D0.

Ywite-in address Wirile mode
# Builtin ROM Updated

Conneclion mode

NEENENEEN
Datais undertranmission (000000000 - Dx00008205)

Cancel

h) When the updating of firmware is completed, following dialog box is displayed.

Transmizzion end El

Tranzfer of the data ended

First, click “OK” to close the dialog, then, click “Close” button of “ZUD-HV Flash ROM Writer” and
terminate “ZUD-HV Flash ROM Writer” S/W.

i) Turn off the power of the system, turn off DIP S/W 1-1 on the remote/local console.

i) Confirm that the system operates normally.
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4. GSC-2002S(2) for the 2-Tubes Option FLASH S/W Updating Procedure

4.1 Introduction

Inscribe the procedure of execute the upgrade of Flash ROM S/W inside the control panel.

4.2 Parts required and S/W
S/W for FLEXAVISION 2 tubes option installs Flash ROM of GSC-2002S(Z) CPU which is
required following parts.
(1) Maintenance CD which includes the updating S/W of GSX-2002S(2).
(2) PC which is installed Windows 2000 or Windows XP.
(3) RS-232C crossing cable of 9pin -9pin which connects PC and GSC-2002S(2).

(4) The conversion connector which converts D-Sub 25 pin male to D-Sub 9 pin male.

4.3  Preparation
4.3.1 Connection

Connect the PC as the following figure.

RS-232C
Cross-
cable

.
o o )o@ .

GSC-20025(Z) CPU PCB

25pin — 9pin conversion connector
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4.3.2 Setting of PC and Turn on the Power

Turn on the power of the PC and insert the maintenance CD to the drive of the PC.

4.4 Update of S/IW
4.4.1 Transfer of S/IW
(1) Preparations
While the power of the device has not been turned on, turn on the power of UD with
every reset keys and radiography density keys (A, ¥ key)of the control table pressed.
(There is no display on the sheet panel.)
(2) Run “MaxSpeed.ini” file (Serial communication setting file for TeraTermPro.) in

maintenance CD.

(3) Following dialog box is displayed.
Select “Open’”.
(4) Start up Terminal program (Tera-Term) on the PC.
(5) After start up, setting communication port and serial port.
Select the “Restore setup” from task bar.
Read the “MaxSpeed.ini” file which includes the maintenance CD.

When click “OK” button, install of the setting file is completed.

Eile Edt | Sehp Conwol Window  Help

(6) Press “Enter” key of PC.
Confirm that “>T" is displayed.
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(7) Input the command “flash” from the PC.
Following menu is displayed.
Input “3” from the PC.

File Edit Sshp Contral Windoe Halp

Flash Data Download/Ueload
1. Download Data to Disk
2. Ueload Data from Disk
3. Erase Flash Data

E. Exit Flash Data Dowrload/Uplcacll

(8) Displayed the screen which is required a password. Input “erase flash” from the PC.

Erase of the program is executed.

15 Tara Term - COM1 VT

File [Edit Setwo Control Window Helo

ERASE FLASH ?
CHECK, PASSWORD
¥srase flash

[ERASE FLASH MEMORY] ........

Program Data Erase Coneleted.
Hit [ENTER] key to Return.

(9) When completed erase of the program, return to the menu of section (5).

This time, input “2”.
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4.3 Update of S/W

(10)Select “File—Transfer—XMODEM—Send” from the task bar.

File Edit Getup Conbrol Qirduw Help

Hew cornection.. AN 4
Loe

Send file_ k.

ot b Port.

Change ditectory.. m Becmive_

Twooew T
Prnt. Alt-P B-Phus v
Dconnect Quick-VAN »

Ext Al-Q

(12)Inquire the file name which installs.
Select the file of “FLEXAcons-Vx_xx.bin” in the maintenance CD.
(Vx_xx means the version)
After transfer starts, following screen is displayed.

It is necessary for transfer for about 3minutes and 30 seconds.

x|
Filename FLEXAcon==\V1_00bin
Protocol: XMODEM (checlkeum)
Packeth 1231
Bytes transfered 157562
2%
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(12)When following screen is displayed, transfer is completed.

Turn off the power of ZUD.

5 Tora Tor
ZAIE)

OM1 VT

3 'SJ XAC-AQ) L oM ANTH

Frogran Upload completed.
Hit [ENTER] kev to Retum menu.
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4.4 Confirmation Operation

4.4 Confirmation Operation

Turn on the power of ZUD.
Confirm that following items.
(1) Display of the sheet panel is normal. (The Sub-display indicate without blurring.)
(2) All kind of LED display states is normal.
(3) The sheet keys operating are normal.
(4) Each KV+-, mA+-, sec+- keys operating normal.
(5) Each APR keys operating normal.
(6) Each operation keys operating normal.
(7) Reset key, AEC keys operating normal.

(8) When execute the radiography, it can be operated normal.
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NO TEXT
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