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Příloha č.2 Technické požadavky instalace mikroskopu SU5000


Chapter 8  Preparations for installation
8.2 Installation Requirements

8.2.1 General Precautions
When installing the SU5000 system, the SEM room should not be:

(1)
adjacent to a transformer room.

(2)
adjacent to an elevator.

(3)
near high power equipment (such as an electric furnace, or its power supply).

(4)
near a spark discharge device or a high-frequency apparatus.

(5)
filled with gas that corrodes metals.

(6)
exposed to direct sunlight or a strong draft.

(7)
dusty.

(8)
subjected to severe vibrations.

(9)
supplied with a ground wire common to other electric equipment.

(10)
adjacent to electrical or sound frequencies.

8.2.2 Room temperature, humidity and altitude
(1) Room temperature : 15 to 25C ((without condensation)

Temperature fluctuation should be less than 0.5(C/10min during operation of the instrument and avoid climate control venting the column directly.

(2)
Humidity 
     : 60％ or less(without condensation)

The instrument should be operated in an air-conditioned room.
(3)
Altitude
     : Up to 2,000ｍ 

8.2.3 Power Supply

(1)
Single phase AC100V, 4kVA, 50/60Hz
The power supply must be continuously on.
A maximum current or voltage fluctuation of ±10% is acceptable.

Note:
Only power supply voltage change that is time-wise gradual is tolerated; any sudden fluctuations must be avoided.

(2)
The maximum distance allowed from the SU5000 main unit to the distribution panel on the wall is 10 m. (the length of the input AC cord being 10 m).

(3)
The connector at the end of the AC cable is a crimp terminal for M6.
(Crimp terminal dimensions: 6.4 mm inner diameter, 12 mm outer diameter)

(4)
A dedicated switch (located inside the distribution panel) must be used.

(5)
The use of a power supply voltage other than AC100V requires an (optional) auto-trans unit. When the power supply voltage other than the above is used, please be sure to contact Hitachi High-Technologies Corporation.
(Installation of an auto-trans unit must be performed by engineers trained and certified by Hitachi; it should not be performed by customer personnel.)

8.2.4 Grounding Terminal

The grounding wire must be connected to the ground in a condition with a maximum grounding resistance of 100 Ω.　Any grounding terminal used should not be shared with other pieces of electrical equipment and should be grounded on an exclusive basis (sharing can potentially cause image distortion and system malfunction).

8.2.5 Water Supply or Discharge

The SU5000 does not require any special water supply or discharge equipment or facility.

8.2.6 Stray Magnetic Field

When tolerance, as shown in Table 8-1 and Table 8-2, is met, disturbance, in terms of resolution guarantee requirements, can be ignored depending on where the device is to be installed and whether a stray magnetic field was measured prior to the installation of the device.

Table 8-1: Stray Magnetic Field Tolerance (Excluding magnetic drift)
	
	AC Magnetic Field
(Effective value)
	DC Magnetic Filed Fluctuation (Peak-to-Peak)

	Resolution Guaranteed Condition
	Horizontal
	Vertical
	Horizontal
	Vertical

	Accelerating voltage: 1kV

Magnification: 80kx

WD: 3.0mm

Spot intensity: 1
	80nT
	120nT
	90nT
	120nT

	Accelerating voltage: 30kV

Magnification: 180kx

WD: 5mm

Spot intensity: 1
	150nT
	240nT
	170nT
	270nT


nT: Nanotesla
Note 1:The magnetic synchronous component (AC magnetic field) is an effective value, therefore, when assessing with P-P multiply the tolerance by 2.8.

Note 2:The DC magnetic field DC suddenly changes to a stray magnetic field at a given time. Any change that is time-wide gradual and gentle is treated as a temporal change (magnetic field drift) (see Table 8-2).

Note 3:The tolerance value of the AC magnetic field is the value when the amount of the disturbance (expansion and contraction of the image or bending) that appears in the image at a designated magnification is 0.5mm.
Note 4:The tolerance of the DC magnetic field is the value when the amount of the disturbance (image shift or whisker type noise) that appears in the image at a designated magnification is 0.2mm
Note 5:The direct current components of a stray magnetic field that has no change will have no effect on the image if the amount is about 10(T because it does not cause the electron beam to quiver.
Note 6:The tolerance listed in Table 8-1 is a value under the condition specified in the resolution guaranty condition given in Table 8-1. As such, the tolerance is subject to the impact of C1 lens conditions different from the set conditions, or of stray magnetic fields in the Operation mode. As a general rule, the longer the WD or the lower the accelerating voltage, the greater the impact of stray magnetic fields.

Note 7:If the tolerance given in Table 8-1 is exceeded, take one of the following corrective actions to reduce the stray magnetic field:

(
Consider another installation site

(
Setting up a magnetic shield box

(
Setting up an active magnetic field canceller

If the DC magnetic field fluctuates time-wise gradually and gently, and if the amount of change satisfies the tolerance given in Table 8-2, any image distortion under the resolution guaranty condition will be at a level that can be ignored for practical purposes.
Table 8.2  Stray Magnetic Field (Direct Current Component)

Change Tolerance in Terms of Time (Magnetic Field Drift)

	
	Drift of the DC Magnetic Field (Peak-to-Peak)

	Resolution Guaranteed Condition
	Horizontal Direction
	Vertical Direction

	Accelerating voltage: 1kV

Magnification: 80kx

WD: 3.0mm

Spot intensity: 1
	300nT/min
	500nT/min

	Accelerating voltage: 30kV

Magnification: 180kx

WD: 5mm

Spot intensity: 1
	200nT/min
	490nT/min


nT: Nano-Tesla

Note 1:The drift tolerance of the DC magnetic field, in the photo shot (filming time: 80 seconds) with the designated requirement, is the value when quivering of the image, by the stray magnetic field drift, has been stipulated as 0.5mm.
Note 2:The tolerance shown in Table 8-2 is a value under the condition specified in the resolution guaranty condition listed in Table 8-2. (As such, the tolerance is subject to the impact of C1 lens conditions different from the set conditions, or of stray magnetic fields in the Operation mode. As a general rule, the longer the WD or the lower the accelerating voltage, the greater the impact of stray magnetic fields.) 

Note 3:If the tolerance given in Table 8-2 is exceeded, take one of the following corrective actions to reduce the stray magnetic field:

(
Consider another installation site

(
Setting up a magnetic shield box

(
Setting up an active magnetic field canceller

8.2.7
Vibration

If the floor vibration was measured prior to installing the device in the installation site and if the tolerance shown in Table 8-3 is met, image noise will not appear in the resolution requirement.

Outside vibration: if the requirements that are shown in Table 8-3 are met, image noise will not appear.
(1)
When vibration frequency is less than 10Hz

Table 8.3  Vibration Tolerance

	Tolerance (XY)
	
	Tolerance (Z)

	Frequency (Hz)
	Amplitude ((mp-p)
	
	Frequency (Hz)
	Amplitude ((mp-p)

	1.0
	8.4
	
	1.0
	40

	1.5
	3.4
	
	2.0
	19.2

	2.0
	2.7
	
	3.0
	14.8

	3.0
	2.7
	
	4.0
	4.7

	4.0
	2.9
	
	5.0
	2.8

	5.0
	2.7
	
	6.0
	2.0

	6.0
	2.7
	
	7.0
	3.1

	7.0
	2.8
	
	8.0
	4.0

	8.0
	2.8
	
	9.0
	3.0

	10
	2.9
	
	10
	3.9


Note 1:The waveform of the vibration is a sine waveform. If it is other than a sine waveform the frequency components will become concentrated in the dominant frequency.

Note 2:For the ultra low frequency vibration of less than 1Hz sufficient vibration dampening cannot be attained with the technology available today.

Note 3:The 1HZ~10Hz area is interpolated with the direct lines that tie the tolerance values.

Note 4:If there is floor vibration that exceeds the tolerance value it should be dealt with individually (if there is fear that there may be vibration problems, measure the vibration beforehand.)

Note 5:As described above, the tolerance amplitude is when the specimen size is 15mm. If the specimen is large, it becomes easier to see the effects from vibration and the tolerance amplitude decreases.

(2)
If the vibration frequency exceeds 10Hz
If the dominant frequency exceeds 10Hz, consult the Naka business office individually.

8.2.8
Electric Noise

If the types of equipment shown in Table 3-4, or their power lines, are located close to SU5000 or if they generate high power even when they are at a considerable distance, image disturbance can occur. Therefore, when selecting a site to install the system, it is necessary to inspect whether there is a device that may cause interference. Also, if either a device that utilizes a frequency that differs from the commercial frequency utilized in SEM/XMS is nearby or a supply for that purpose is installed nearby, scanning by power synchronization loses its meaning. Caution is required.
8.2.9
Disturbance by Sound Wave 

Whether the frequency is high or low sound (air vibration) may adversely affect this instrument and may cause image trouble. Therefore, whether there are noise-producing devices around or not must be thoroughly investigated when selecting an installation site.

If there is a machine that produces unusual sounds around the SEM the noise level should be measured. The impact the noise has on the SEM will differ depending on the frequency. The relationship between the sound pressure tolerance (C characteristic) and frequency at the SU5000 installation site is shown below.
	Frequency: f (Hz)
	Noise Level Tolerance

	f ≤ 140
	72 dB or less

	140 < f ≤ 250
	60 dB or less

	250 < f ≤ 800
	57 dB or less

	800 < f ≤ 2000
	52 dB or less


Generally, the higher the frequency the lower the sound pressure level. However, depending on the noise generation source, the frequency characteristics may differ.

In situation where noise matches the resonance frequency of the system, even if the noise is below the allowable noise level, it can produce an image distortion.
8.2.10 Electro-Magnetic Compatibility

This instrument has suited class A of EN standard EN61326-1: 2006.  Do not set up this instrument near the equipment that is influenced by the electromagnetic radiation noise in this standard allowance value.  Moreover, this instrument might be influenced data by the electromagnetic radiation noise, and cause the malfunction of the instrument.  Manage in the room where this instrument was set up so as not to bring the following electric equipment * in.
*: Equipment that generates electric wave like specific, small electric power equipment such as cellular phone, transceiver and cordless phone.
8.2.11 Notice on Disturbance by Electromagnetic Wave

Though this instrument is nothing of the sort which gives off electromagnetic wave intentionally, electromagnetic wave is slightly emitted from electronic circuit in this instrument. Therefore, equipment which is capable of being interfered with by electromagnetic noise must not be installed near the instrument.

Also, this instrument may cause an image trouble or malfunction if it receives external electromagnetic noise. The room in which this instrument has been installed must be controlled so that nobody will bring the following electric apparatus* into the room.

*: Apparatus which will transmit radio wave such as specified low-power equipment including mobile phone, transceiver and cordless phone.
8.2.12  Conditions such as the Size of the Installation Site, the Entrance, and the Floor

(1)
Required area
An approximate area of 3.2m x 2.8m is desirable.

(2)
Entrance dimensions
1.2m (wide) x 1.8m (high) minimum

(3)
Floor strength

(4)
Miscellaneous

(
See Figure 8-3 for layout.

*1: For maintenance, provide an 600-mm space on the left side of the system and 700-mm space on the top side of the system.

*2: Keep the main unit more than 1.5m in one line distance away from the distribution board.
Figure 8-3: Layout diagram

8.2.13　ITEMS TO PREPARE AT INSTALLATION SITE FOR SU5000 SEM

	No.
	Item
	Specification
	Remarks

	1
	Power supply
	Single phase 100 ( 10 V
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Black  White  Green (earth)
Solderless terminal Size

A: 12.0 mm dia.

B: 6.4 mm dia.

	
	Capacity
	4.0 kVA
	

	
	Grounding
	Independent ground of grounding resistance 100 ( or less
	

	2
	Others
	


Notes:

(1) When directly connecting AC cable prepared by customer to the SEM:

When the person in charge of the customer’s facilities will connect the power cable directly to the SEM, the size of the solderless terminal for connection to the SEM-side terminal board should be as indicated in the above figure.
A = 12.0 mm dia., B = 6.4 mm 

(2) Resistance of AC line:

A rush current of about 100 A will flow when the SEM is started up.  A voltage drop due to the current at a place where the AC line is narrowed and/or drawn out may disable startup of the SEM.  When connecting the SEM power supply on the customer’s side in the case of newly prepared facilities, be sure to prepare an AC line that will sufficiently withstand this rush current.

(3) About the sensitivity current and the operation time of the      leakage breaker of the customer equipment

As for the leakage detection of the leakage breaker of SEM,    high-speed high sensitivity type (30mA) is used.  Please use           a low-speed type of lower sensitivity (30mA or more) for the      leakage breaker that sets it up in the customer equipment to          feed power to SEM.  If the high-speed high sensitivity type            is used, the earth leakage breaker of the customer equipment        might work previously when the leakage and short circuit are    generated in the instrument and the range of the power            failure become wide-ranging.
Heat Generation from SU5000 SEM
It may be necessary to know the degree of heat generation from the instrument for design of the air conditioning system in the SEM room.

Heat generation from the instrument can be calculated from its power consumption P [kW] as given by the following equation. 

Heat generation [kcal/h] = 0.24 ( P ( 3600

Power consumption and heat generation values of the Model SU5000 SEM are as follows.

Power consumption
:
2.0 [kW]

Heat generation
:
1730 [kcal/h]

	NOTE:
1.
The above value corresponds to maximum power consumption status (during baking).  Therefore, the actual heat generation is usually smaller than this value. 


2.
When the EDX analyzer or other optional equipment is installed, its heat generation should be calculated by the above equation and added to the SEM’s value. 


Floor strength(kg/m2)�
(�
 total weight of instruments installed in room(kg)�
�
　　　　3�
�
floor area of room (m2)�
�
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Stěhování SEM


Sazba a odhadovaná kalkulace servisního výkonu, *uvedené sazby v tabulce jsou bez DPH:


Činnost


Odhadovaný počet 


servisních hodin (h) Sazba: 


1 850 Kč/h


Počet km 


Sazba: 18 


Kč/km


Celkem v Kč


40 h 590 km


74 000 Kč 10 620 Kč


Stěhovací agentura


Cena celkem bez DPH: 131 020,00 Kč    


DPH 21 %: 27 514,20 Kč      


Cena celkem včetně DPH: 158 534,20 Kč    


Odhadovaná cena se může lišit od finální ceny podle skutečně odvedené práce.


Platnost nabídky: 1 měsíce


Odhadovaný čas 


strávený na cestě (h) 


Sazba: 300Kč/h


Stěhování SEM
7 h


86 020 Kč               
1 400 Kč


Pozn.: U zařízení, kde nebyla prováděna pravidelná servisní údržba předepsaná výrobcem, neručíme 


za úspěšnost servisního zásahu a správnou funkčnost zařízení po servisním zásahu v dané cenové 


kalkulaci.


1 45 000 Kč                   45 000 Kč            


Položka Popis Počet
Jednotková cena v Kč 


bez DPH


Položková cena 


celkem v Kč bez 


1


Mgr. Jan Malý, Ph.D.
Přírodovědecká fakulta UJEP
Pasteurova 15
400 96 Ústí nad Labem
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