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Prerequisites on the Pre-installation and Installation of
Analytical Electron Microscope
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ABSTRACT

An analytical electron microscope system has been widely used in biology, medicine,
veterinary medicine, agriculture, and materials, etc. nowadays in Korea Market since mid
of 1980’s. How to install and to choose the equipments? The answers are which
prerequisites are needed to us. The purpose is going to introduce the prerequisites of the
pre-installation and installation of Philips analytical electron microscope(CM 12/STEM and
SEM 515, Philips, The Netherlands) in the National Institute of Safety Research, Seoul
and to discuss the check-subjects. The check-subjects in the pre-installation and
installation are more than 24. The influence of magnetic fields, mechanical vibrations,
earth is crucial factor for decision of installation site., The areas of our electron
microscope center are 105.6m’ and have the Automatic Image Analyzer System(IBAS,
Kontron Co., Germany) connecting to the SEM mode, Water temperature was controlled
by the NESLAB recirculatory chillers(tNESLAB Co., U.S.A.).
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(Table 1)
(1) &) 44" Z29E P 4%
24% : #HA 98.5%X201cm(W xH) 1} o g7} 9l
E Aol #49.
HAAEe] ¢ HA 265cm(H)

Azgu 4 FAAY FHg 34 216 X117 X 208cm
(WxDxH)
(2) AfF7H(HA)
250 x 300cm(W xD) : ¥4u) o E
250 X 300cm(W xD) : HjAvw} £3
(3) AWL=E("C) % Ad+=(R.H)
20°C(12°C~30°C)
Az #y 3°C
Adl4E  80%(R.H)
(4) A% (Mechanical Vibrations)
10pm/sec, at 2-200Hz
278 A%, AFs A%
A, FAe) i
T2719 FAAQ 2el2HE A%
(5) %A (Horizontal Magnetic Fields)
80mV o]3H(77mV) at 100kV, 60Hz.
(6) A AA(Vertical Magnetic Fields)
160mV ©¢}3(142mV) at 100kV, 60Hz.
(7) #¢H(Water Pressure) @ f&(Water Flow)
- $¢(Water Pressure).
FHA © 3.0x10N/m*(Pa)
Fd : 6.0x10N/m*Pa)

-
F4 2 I/min
Hd : 3 I/min

wl#e] 274 : 10.5mm

(8) %929 49 kA (Water Pressure
Stability at Input)
pulse : 9 0.1 x10°N/m?*(Pa)

(9) #3229 & (Water Tempedrature at
Input)
A9 : 204+0.5°C

(10) 429 P44 (Water Temperature
Stability)
0.2°C/min¥Ec} 435

(11) Adsk2x FF943E(Nitrogen Gas Supply
Pressure)
HA > 0.1x10°N/m*
Hd : < 0.5%10°N/m*
4% : 1oppm o]}
%92 A7 : 6mm
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Table 1. Pre-installation Check List for CM 12/STEM(Philips), EM910(Carl Zeiss), H7100(Hitachi) and
JEM-1200EXII(JEOL).

Company(Model) | Philips(CM12/STEM) | Carl Zeiss(EM910) Hitachi(H7100) JEOL(JEM-1200EXII)
Subjects Min. /Max. Value Min. /Max. Value | Min./Max. Value |Min./Max. Value
Door opening
Min, Width(cm) 99.0 80 110 80
Min. Height(cm) 201 220 200 180
Ceiling height Min 265cm 250 250 260
Min. (cm)

Min. 250 %300cm(W xD)| 350 % 350(W xD) 360 X 500 280 % 300
Overall floor space ;zg)nac;%sirgsézﬂldmg)
(accessories including)
Room temperature I(‘(;;in;{)r:(e:r;d 20°C (15~30°C) (15~30°C) (15~30°C)
Room temp. change [3°C/h Max. 5°C/h Max.
Relative humidity < 80% < 70% <70% <60%
Min.: >4.0x105N/m’ Min.: >5 bar 3.5~5
Peumatic air Max.: <6.0x105N/m’ Min.: <7 bar
umatt oil content : Purity of air: >97% Oilless type
supply pressure <0.08mg/cm’
connected via 8.5mm
Mechanical vibrations |10#m/s(2~200Hz) 2um/s(10Hz) 4pm/s(10Hz) < 2um/s(10Hz)
L Max., 77mV pop <4mG <2mG pp <1mG
%}iﬁ?:;‘ftaﬁ‘)elds at 100kv, 60Hz (=0.44T) (=0.14T)
(=4.2mGs pp)
. Max. 142mV pp <4mG
I(V[a%t“,et‘lc) fields at 100kV, 60Hz (=0.44T)
vertica (=7.8mGs )
Water pressure
Min. (Pa) 3.0 X 10°N/m*(Pa) 4,0 x10°N/m*(Pa) 0.5kg/m*(Pa) 0.1MPa
Max. (Pa) 6.0 x 10°N/m*(Pa) 5.0 % 10°N/m*(Pa) 2. 0kg/m*(Pa) 0.3MPa
Water flow 2~3 V/min. 2 1/min. 4~5 1/min. 5 1/min.

Water pressure
stability at input

Water temperature
at input
Water temperature
stability

Nitrogen supply
pressure

Main power supply
Power consumption
(incl. accessoring
Line voltage

Mains connection
Fusing and earthing

connect via 10,5mm
pulses :

Max. +0.1x105N/m*(Pa)
Max. 2040.5°C

rise 10°C at Max. load
better than 0,2°C/min.

Min.: >0.1x10N/m
Max.: <0.5%x10N/m
water contents <10ppm
220V, 60Hz

Nomal: 4KVA
Max.: 6KVA

+10%
including transients*
6émm’ conductors

Max. +0.1lbar
18°C
15°C at Max. load
1°C/h
0.1
0.3
220V, 60Hz

Max.: 7TKVA
+10%

25A

same as left
10~25°C

better than
0.1°C/min.

0.5

220V, 60Hz

Normal: 6.5 KVA
Recommend: 10KVA

+10%

>1002

same as left
15~20°C

better than
0.1°C/min.

220V, 60Hz

Normal: 6.5KVA
Recommend: 10KVA

>10082

(to be continued)
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Table 2. Survey of Installation Sites of Electron Microscope.

Pre-installation ites.

No. Subjects
A B C
1 Effects of Magnetic Fields
Horizontal (<77mV) <64 60-80 > 280
Vertical (<142mV) <118 <160 > 400
2 Effects of echanical <10 <10 <10
Vibrations (< 10#m/sec)
3 Spaces (Min.: >100m® 105.6m* 74, 39m’ 74, 69m*
4 Accessory Facility Possible Possible Possible
1) Power supply (A.V.R)
2) Water Supply
3) Waste Discharge
4) Fume Hood
5 Heights of the Ceiling Modified Modified Modified
(>265cm)
6 Defects
Spaces (Areas) Adequate Narrow Narrow
Magnetic Fields Adequate Inadequate Inadequate
7 Decisions of Installation Adequate Inadequate Inadequate

A : final installation site of Electron Microscope in NISR.

B and C :

(12) FA Y (Main Supply)

(13) AP A28 (Power Consumption)

220V, 60Hz, 14 3W
ASAYEARA ¥4

A 1 4KVA
FH) (F A £F) 0 6KVA
Power factor : 0.85

(14) #4AH9 2x(Line Voltage)

(15) = 9 A=A (Fuse and Earth)
@59 T HAE st HR Aol 1002

+10% o4

(25A) 04 olojof gt

(16) Cable Duct
(17) Ay =1

200~300Lux o] 4} o]o]of gt}

Inadequte installation sites of Electron Microscope in NISR are decided because of strong
magnetic fiels from neighboring rooms.

2) FAY9(Power Supply; Voltages)

, Fagul gy Adzags Tejste SPAQ A4
TFol vidAs. wetA o 10KVAS 254
ZAAA(A.V.R.)Y A7} vpgtAse, & 370
of FAbdAEn]7 == EDX(x: EELS)7t l&
As 4EY AFAGEAAAY AA7E wpA .
dubz o2 AAYuAe] FHYLL 2008E, 60¥=
AAE Falsfeok s}, AR v AL FA A} A
Hol $A 8= B A H(Philips Co., The Nether-
lands), Ae)AAHZeiss Co., Germany), I3
78 1 2] 2| A}(Cambridge Co., United Kimdom)$}
A4 3 A9 2Ags d2(Hz)d #5344t
B 24716 glgich. olgjdt Agt 9 AR Rl
A0 o FAu Y FARCGE AA6gH

© o B 4
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A3} QA Agolh

5) & - §%9 q¥
Felvtehs 2 &3] o Folul ofeglo]
Logdt $ed At =25 Fof £AY, &
3 Age] Apol2 Qldte] AN AFHFU of
£o] 9§ A9 7l wfs 3, Ageld Yo
W2 A g8 == Yaer)d 959 8971
B F2 AR olEg ALY AHY FAE 4
gte] 4 TFY F2 AARe 459 W A
£ ool E A Zlo) o 53] AN 4%
Er Ag FPIzEdAS A0 ZANY 2F &
=xAoHE Wb H4 dlojrlo] glod, Mgy
o) AF v LR 3y £E 2R k2 T8 Q
A oA AE - ooz Qg dr)A % oy
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