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Abstract

Electric fields are created by differences in voltage, thus higher the voltage, stronger
the resultant field. Conversely magnetic fields are created when electric current flows, and
increases with the current. Industrial uses of wide variety of high-electricity consumption
machinery have generated the electro-magnetic fields (EMF) of different frequencies and
strengths. Although an exposure guideline has been set by International Commission on
Non-lonizing Radiation Protection (ICNIRP), method for assessing occupation exposures to
EMF has not been proposed. This project aims to propose a method for measuring
occupational exposure to low frequencies (LF, 1Hz-100KHz), and to perform measurement
in the related industries.

Literature regarding the biological effect by EMF and various international guidelines
are adopted as the basis, and professionals from related fields are invited to offer advices
during the project implementation. This project proposes a measurement method that is
suitable for assessing occupational LF-EMF exposure at or near the potential sources.
Additionally a manual, which comprises abstract, background, purposes, scopes, basis,
definition and units, sampling mode and strategy, procedure, data process and limitations, for
such practices is prepared.

Field measurements are performed in 15 factories, including 7 in conventional
manufacturing industry and 8 electrical high-tech plants. The results indicate that the EMF
from alternating currents (60Hz) prevails in most factories, except for plastic welding and
inductive heating. Magnetic fields at LF near the inductive heating oven in foundry factory
can reach hundreds of mG, which are below the ICNIRP guideline. The EMF levels under
normal operational conditions at current high-tech plants are also below the recommended
value set by ICNIRP.

Key Words : Low-Frequency Electromagnetic Field/Wave, Exposure evaluation.
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494-522; 1998.
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Guidelines on limits of
exposure to static magnetic
fields. Health Phys.
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The European Committee
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Assessment of the exposure of
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Institute of Electrical and
Electronic Engineers
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Standard for safety levels with
respect to human exposure to
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Institute of Electrical and
Electronic Engineers; IEEE
C95.1-1991; 1992.
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Institute of Electrical and
Electronic Engineers
(IEEE)

IEEE recommended practice for
measurements and
computations of radio
frequency electromagnetic fields
with respect to human exposure
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GHz. IEEE Std. C95.3-2002
(R2008)

IEEE eV et (i)
R TR R (200
kHz-300 GHz). F%,:ﬁigjggug o

Institute of Electrical and

Electronic Engineers (IEEE)
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644-1994
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International Labour

Organisation (ILO)

Protection of workers from
power frequency electric and
magnetic fields. Geneva:
International Labour Office;
Occupational Safety and
Health Series, No. 69; 1994.
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International Radiation
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Association/International
Non-lonizing Radiation
Committee. Interim guidelines
on limits of exposure to 50/60
Hz electric and magnetic
fields. Health Phys.
58:113-121; 1990.
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Electronic
Communications
Committee (ECC)

“Measuring non-ionising
electromagnetic radiation (9
KHz- 300GHz)” — Electronic
Communications Committee
(ECC), European Conference
of Postal and
Telecommunications
Administrations (CEPT); 2007
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American Conference of
Governmental Industrial
Hygienists (ACGIH)

“Sub-radiofrequency (30KHz
and below) and Static electric
fields” - Threshold Limit
Values for Chemical Substances
and Physical Agents and
Biological Exposure Indices.
Cincinnati, OH: American
Conference of Governmental

Industrial Hygienists; 2004.
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American Conference of
Governmental Industrial
Hygienists (ACGIH)

“Sub-radiofrequency (30KHz
and below) magnetic fields” -
Threshold Limit Values for
Chemical Substances and
Physical Agents and Biological
Exposure Indices. Cincinnati,
OH: American Conference of
Governmental Industrial

Hygienists; 2004.
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Governmental Industrial
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microwave radiation” -
Threshold Limit VValues for
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Physical Agents and Biological
Exposure Indices. Cincinnati,
OH: American Conference of
Governmental Industrial
Hygienists; 2004.
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National Institute of
Occupational Safety and
Health

(NIOSH)

“Manual for Measuring
Occupational EMF Exposures”
Publication Number 98-154.
NIOSH, Centers for Disease
Control and Prevention, U.S.
DEPARTMENT OF HEALTH
AND HUMAN SERVICES;

Oct. 1998.
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5 T (i)
fly% (m) 1 2 4 5 6
16 4.6 45 4.6 45 4.2 43
1.4 4.8 4.9 48 4.8 4.8 4.9
1.0 9.2 9.1 9.0 9.1 9.2 9.1
BHES - }zﬁﬁjﬂ?lﬂ% (¥~ E1 30cm) (60Hz-400Hz » mG)
Bt L (i)
1 2 4 5 6
1.6 11.8 11.6 13.6 13.4 13.4 13.9
1.4 13 11.8 12.2 12.5 13.2 12.4
1.0 11 11.4 11.8 11 11 11.6
%E”LF;‘:T‘@ - M E ]ﬁé[‘ﬁ*flﬁ.} ?** 't[1) (60Hz-400Hz > mG)
o i (@i
iy m) 1 2 4 5 6
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SN - [T (60HZ-400HZ - mG)
AR (m Eﬁ (mm)
iy m) 1 2 4 5 6
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1.0 160.2 131 139.2 1426 132.8 1525
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e O e O ® O e O
94mG  90mG 78mG  73mG 29mG  44mG 21 mG 18 mG
® O ® O e O e O
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B E A TSRS ER YL T R G LAm d):

60Hz - 400Hz &5 5 g L HIEGEH N EY 1.6 - 61.6 QFFII 21(mMG)
10Hz — 400kHz 7% : [ E15d N £ 0.4 — 31.8 %y ¥(mG)

100kHz — 3GHz #TF& « JEIA#H N £ 0.37 -0.45 iy ZH(mG)
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4. B

A 1L IEIEA TR | 2 SR AR RS 6 0 B AR B
Height Frequency Bhiel 1 Thisi 2
(cm) (Hz) B EVmM) | W& HA/mM) | E(VIim) e H(A/m)
100K 0.2752 0.0417 0.2602 0.0459
100 30K 0.1978 0.0308 0.1858 0.0319
2K 2.8503 0.1840 0.1550 0.2360
100K 0.2908 0.0406 0.2571 0.0449
130 30K 0.1881 0.0327 0.2034 0.2034
2K 2.3969 0.1589 0.2437 0.1826
100K 0.3038 0.0438 0.2684 0.2684
160 30K 0.2040 0.0310 0.2131 0.0326
2K 1.9011 0.1465 0.3949 0.1817
N 100K 0.2901 0.0420 0.2619 0.1593
fobi s 30K
0.1967 0.0315 0.2010 0.1203
G7EH%) 2K
2.4176 0.1638 0.2824 0.2017
0.1197+107.53
100K 0.2809+4.94% | 0.0420£3.87% | 0.2619+2.23% y
0
Fre s
0.0893£110.65
(3788 )2CV 30K 0.1966+4.08% | 0.0315+3.31% | 0.2007+6.89% ”
0
2K 2.3857+20.09% | 0.1631#11.71% | 0.2645:45.85% | 0.2001£15.545

BN ENHIAFIF AR [FLHS: Narda EHP-50C - #%f7% : 100K (250Hz); 30K(250Hz) ; 2K(5Hz)]

% 12 ﬁ%[ﬁcﬁ FErRE B2 RS

SR AR OIS BB St 1 TR

Height Frequency e 1 Wi 2
(cm) (H)* i3 TEQ R TEQ Fi# TEQ R TEQ
100K 0.0160947 0.06377 0.014124 0.072788
100 30K 0.005816 0.022018 0.005091 0.023166
2K 0.003632 0.011969 0.002296 0.021494
100K -1 0.01614 0.063325 0.014019 0.068993
130 30K -1 0.006595 0.021061 0.005392 0.028443
2K-1 0.003644 0.010575 0.002455 0.022673
100K 0.016785 0.064723 0.014456 0.075068
160 30K 0.005483 0.020843 0.006655 0.028622
2K 0.003935 0.011233 0.00311 0.025327
100K 0.00373+4.58% | 0.01125+6.2% |0.00262+16.47% | 0.02316+8.48%
115 TEQ+CV 30K 0.00596+9.57% | 0.0213£2.93% |0.00571+£14.53% | 0.02674+11.59%
2K 0.01633+2.36% | 0.06393+1.12% | 0.01419+1.61% 0.07228+4.25%

B A TR

,ﬁﬂp B == F D P ffipuaEA (Total Exposure Quotient » Al

BN - RY reQ
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NF5020 x=23.9 o
HIOKIx=13.6 [ Fsremimsz
g
MOCVDI .
NFS020-(31) — &fEE
HIOKI (72.8-80)
( |msses
N o2 P
156
HAD 20
 —
(FEx il Bt “IEIE%T“F HAENHI BRI R B NF-5020 (B0HZ~ 100KHz) B ELII 8 28
5F4@ (Hth: mG)
[ 24 PRI 4 PR IR P
5. BN N AT

(L) H57 P R B
FIFEREHE! B NF-5020 (30HZ~100kHz) B A 1H I REH IS (2 fLT [Pl i 42
52% 31 mG - 5% it (SATRHIEH B R EARFD (4167 mG at 60HZ; ICNIRP -
1998) » = T S PR :ﬁ'l .

(2) *f’ﬁiﬁfﬁ e 53 47

B 2 00 S0 0 PRl () (0 ()R s o 1 3 g A

s (N3 130cm il BPHE o s A B 5 Hz -2000 Hz -

l:{__A
13 FRGE S AT TR S AR 1 0 A
[ 328 (1) T (1% i)
) Wi (Hz) % (VIm) i (Hz) Fi (A/m)
1 5 6.4075 5 1.4582
2 5 6.3191 5 1.3665

(3) PRI
I B 7 e 0 o e gt R il P oA gl
Bhish 1 84 TEQ /i #% 0.003632 % 0.016785
k18 2 84 TEQ /i 7% 0.002296 % 0.014456
AEIS R L o B s (5 ).V (SRR T S PR o -
(4) RIS
FIP T T A2 B de e == @R i 7 P posgA
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Bhisk 1 /R4 TEQ /7 /% 0.010575 = 0.064725
hisk 2 /R4 TEQ /7 /% 0.021494 = 0.075068
A PG (ST 1 R e (1 ) (SRR T S PR

(7%) Rl VR

1. &
2.

1 J

ERTEAR Sk
Vst (eI b BRI PR T B (- )/ RS A R (T )T

R N IR o B UE RS BRI o S gwmmgg
(B SERRLr . f 2R

TR

VTR (- ) /s
Fen R R TV T~ )110em iy ENFIREET W ik £ 5 Hz -2000 Hz

/A 200 W20 Vin Alm
-4 ! ! ! 1 ! : ! ! ! 1000 100
100 10
P 10 1
NN 1 0.1

e Te2

0.m 1e-3

A
Na'l. y .
[ Db VAT e BTN
0 Hz F Cunter 1000 He 2000 Hr
Nards Safoly Test Solutions
Highest Peak E L) 11098 V/m @
Hmh it Pesk H{L] DIE72AMm @
Acquation: HMS over: B0 sec.

an
::
~

P FEREES Bl (C )RR
Zhr A [RITRIIVE B S~ )130em i 5 3 5T SRR > 2 SIS £ 5 Hz 2000 Hz

A\ 200 W20 Vin Alm
= woo 00
100 10

Te2

1e-3

0 Hz F Cunlee 1000 He 2000 Hr

Naords Safoly Test Solutions

Highest Peak E (L) O1148V/m @ 20 H:z

Hmh ust Pesk H (L} D.7816 A/ @60 Hz
Acgquarion: HMS over: B0 sec.

25 [ B B () Wt 1

49



4.

piRIFERA

A 14 IR R RV BT AT 6 57 ST R B A B

Height Frequency B 1 Bhis 2
(cm) (Hz)* EH E(VIm) W HAIM) | FH E(V/m) | ®E3 H(A/m)
100 100K 1.1098 0.1672 0.3178 0.2983

30K 2.7859 0.1841 0.3221 0.3321

2K 0.2770 0.2085 0.6273 0.9650
130 100K -1 | 0.2986 0.2731 0.4895 0.3399

100K -2 |0.2704 0.2919 0.4592 0.4069

100K -3 | 0.3000 0.2360 0.4616 0.3882

30K -1 0.2472 0.2487 0.4455 0.2968

30K -2 0.2597 0.2792 0.4557 0.3285

30K -3 0.2837 0.2332 0.4852 0.3362

2K -1 0.3783 0.1674 0.1409 1.3632

2K -2 0.1472 0.1709 0.1425 1.0687

2K -3 0.1636 0.1714 0.2005 1.0724
F-El%%2 | 100K 0.1674 0.1547 0.2715 0.2190
(3 ) | 30k 0.1524 0.1468 0.2669 0.1853

2K 0.1458 0.0980 0.0944 0.6790
BTy | 100K 0.2896+5.77%  |0.267+10.65% |0.4701+3.58% |0.3783+9.14%
#iR 30K 0.2635+7.04%  [0.253749.23% |0.4621+4.46% |0.3205+6.52%
(3 il 2K 0.2297456.14% |0.1699+1.28% |0.1613+21.05 |1.1681+14.47%
1)xCV %
160 100K 0.3439 0.2571 0.5100 0.4077

30K 0.3700 0.3364 0.5767 0.3833

2K 0.1419 0.1699 0.1836 0.8757
BRI | 100K 6ggy 0.2444 0.4366 0.3745
ML) |30k 1.6294 0.2738 0.4633 0.3488

2K 0.1987 0.1839 0.3862 0.9730
g | 100K 0.5747+80.89% |0.2387+26.95% |0.429+23.22% |0.3709+16.96%
E 30K 0.4515+28.21
(37l 1.1385+125.40% |0.2665+28.86% | % 0.3479+8.81%
)+CV 2K 0.1887+40.55% |0.1831+12.02% |0.3178+84.59 |0.9698+9.96%

%

* S EIHEAST [$435: Narda EHP-50C - #4774 : 100K (250Hz); 30K(250Hz) ; 2K (5Hz)]
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e 15 RIS R T A A R R
Height | Frequency 358 1 Eﬁﬁ; 2
(cm) (Hz) i TEQ Wi TEQ i TEQ Wi TEQ
100K 0.01581 0.11167 0.01517 0.09402
100 30K 0.00678 0.06958 0.02190 0.04346
2K 0.00598 0.02133 0.01299 0.01230
100K -1 0.01707 0.11662 0.01496 0.09883
100K -2 0.01639 0.12525 0.01421 0.10139
100K -3 0.01717 0.12185 0.01489 0.09348
30K -1 0.00775 0.06988 0.00635 0.05180
130 30K -2 0.00719 0.06819 0.00639 0.05487
30K -3 0.00780 0.07273 0.00660 0.05074
2K -1 0.00230 0.02583 0.00240 0.01227
2K -2 0.00235 0.02310 0.00260 0.01247
2K -3 0.00292 0.02195 0.00242 0.01206
100K 0.01744 0.12272 0.01528 0.09835
160 30K 0.00924 0.07346 0.00845 0.06340
2K 0.00262 0.02110 0.00220 0.01291
T 1t 100K 0.01654+4.99% | 0.11988+6.02% | 0.01488+3.95% | 0.09792+3.78%
TEQ+C 30K 0.0077+17.04% | 0.07041+3.88% | 0.01224+68.78% | 0.05391+18.56%
v 2K 0.0037+55.41% | 0.02184+5.01% | 0.00593+103.16% | 0.01256+2.51%

«%\E?JT:] i P[P R ﬁﬁ* ﬁ;‘,@'ﬁ‘;@ fifr=e H 3R i I Pl puA@#1 (Total Exposure Quotient » Tﬁiﬁl%@
r]'*)T‘”'J He TEQ

EMDEX 1 x=588
NF-5020 x=180
HIOKI x=400

BRI 7R\ BHORRES: |
Yarian)

HIOKIFY [8=1.36.8

XEh=81
EMDEX [l 9 /E=1.4 6.4 XE5=57
NE-SO20P9E=0.7-12 X%5=34.3

HEHO

BE

[t ek 1
26 sl R R8T

(ﬁ—z;ti [l P B Fe pir @ U B B B EMDEX 11 (60HZ-400HZ) B4 iR I A A3 e (F 8
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mG))

5. EHE[J,%HN%“T’?

(1) BFF IR REBIE TR
FIF IR B NF-5020 (30Hz~ 100kHz) % i Y 24 9178 (3 fL [ill) » fiA
0.3 = 49 MG - 5% jai I IR I 85 Bl S 1 (4167 mG at 60HzZ; ICNIRP -
1998) » [ PRI -

(2) HFFIETHT
A BT 2 (e I PR i (1 ) TSR SR e LR g
o [MER130em " RS » 2 G 5 Hz -2000 Hz

F 16 [EIE GRS T B T RS AR AR 1T A

Bl (1) e (1)
Hi=F (Hz) #i%E (Vim) ik (Hz) Fi'E (A/m)
1 5 7.0155 5 1.4204
2 5 6.5516 5 1.4629

(3) P " i
FII2 | B T ORI B 1 s TEQ /o7
0.00230 = 0.01744 - kisk 2 V554 TEQ /i 7 0.00220 = 0.02190 > 5 N Foime [RhT 1
B ). (SRR T 5 PR, -

(4) REBPTEE ff
I R RS (R Y E SRR | Bl 1 VR TEQ fr 4%
0.02110 = 0.12525- lEkisk 2 V#&H TEQ /17 0.01206 = 0.10139 > 5l Foimt [RAT 1>

i Eﬁi@,(m‘fﬁg) V% ﬁ“ﬁ%g{;{@fgj ! PrEE :ﬁ" o

52



PE T B 5 ) PR A Bt ()
il 27 = fp Sl Rl P B T R
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(1) Bl ey

1B PR A R PR B Rl B i 12 N = 65 NI
[ TFT-LCD i85 -

2. BB (B 1 BT (B ()8 MBI B8 )T
TR o PO AL (12 08 AT - $EEEE BT A
IR SRR () SARA - RESHRLETE (T )

3. F%ﬁﬁiﬂ/ﬁ}qﬂj (E3%

IS (s ) P
ﬁ:f: H [HIEPRZV F B (- )130em (I8 2T 3 5T BB i £l 5 Hz -2000 Hz

A 200 Hz/Diy Vim  A/m
1000 100
100 10
10 1
1 0.1
»y!] 4 1 0.1 1e-2
b\ . ;
y g BT _ FYTLL T CAIIE 001 1te3
0 Hz F Center: 1000 Hz 2000 Hz

Narda Safety Test Solutions

Highest Peak E (L] 01571 V/m @ 25Hz
Highest Peak H (L) 0.0691 A/m @ 60 Hz
Acquisition: RMS over: 60 sec.

£ ) IR
i R PV E TR )1300m iy B 3 0 ST s 1 K S Hz -2000 He

/A 200 Hz/Diy Vim  A/m
1000 100
100 10
10 1
1 0.1
n i le-2
ft [ 1
y ( 3 3 . - 1e-3
0Hz F Center:1000 Hz 2000 Hz

Narda Safety Test Solutions
Highest Peak E (L] D.1235V/m @
Highest Peak H (L) 0.0393 A/m @ 60 Hz
Acquisition: RMS over: 60 sec.

[ 28 I R T | (e ) sy
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4.

piRIFERA

Ho 17 R RS TP 6 55 SR E R

Height Frequency s 1 Bhis 2
(cm) (Hz)* EH E(VIm) | #H HAM) | FHHE(V/IM) | R HAM)
100K 0.2509 0.0412 0.2628 0.0426
100 30K 0.1839 0.0312 0.2058 0.0326
2K 0.5256 0.0394 0.2082 0.0326
100K -1 0.2602 0.0412 0.2670 0.0418
100K -2 0.2577 0.0444 0.2587 0.0402
100K -3 0.2544 0.0418 0.2524 0.0417
30K -1 0.2037 0.0313 0.1952 0.0335
130 30K -2 0.1918 0.0337 0.1892 0.0299
30K -3 0.1933 0.0303 0.1949 0.0292
2K -1 0.1290 0.0483 0.0292 0.0464
2K -2 0.1438 0.0479 0.0464 0.0409
2K -3 0.1677 0.0835 0.1427 0.0469
100K 0.1486 0.0245 0.1497 0.0238
BN
i E_ i N 30K 0.11335 0.0183 0.1114 0.0178
(3 M )
2K 0.0852 0.0359 0.0509 0.0258
AR TEY 100K 0.2574%1.13% | 0.0424+4.01% |0.2593+2.82% | 0.0412+2.17%
, ;
% 30K 0.1962+3.30% | 0.0317+5.50% |0.1931+1.75% | 0.0308+7.47%
3
G B 0.0727+84.07
fH)+CV 2K 0.1468+13.30% [0.0599+34.12% o 0.0447+7.44%
0
100K 0.2542 0.0419 0.2494 0.0414
160 30K 0.2151 0.0283 0.1864 0.0315
2K 0.1721 0.0251 0.1442 0.0639
100K 0.2542 0.0425 0.2570 0.0414
Bl
fi-2i% 30K 0.1973 0.0311 0.1939 0.0313
G7Em2)
2K 0.3299 0.0386 0.1486 0.0476
100K 0.2542+1.34% | 0.0425+3.96% |0.2569+2.67% | 0.0414+2.90%
4] TSRSk
G w 30K 0.1969+8.24% | 0.0310+8.70% |0.1938+5.41% | 0.0313+4.33%
= ]
B )+CV ! 0.1329+61.30
* 2K 0.2805+75.84% |0.0374+30.75% 0.0458+35.40%

%
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s BRI BN Al [T 100K (250Hz); 30K(250Hz) ; 2K (5H2)]
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Fo 18 R HeA RS & RS S 30 2

3 376 e PR B N

Height Frequency Bhidhi(— ) RIE B4 18 (~ ) SPTG100
(cm) (Hz) E(V/m) H(A/m) E(V/m) H(A/m)
100K 0.2569 0.0424 0.2467 0.0428
130( i 35t
30 7 5 30K 0.1914 0.0319 0.1984 0.0304
2K 0.1332 0.0681 0.1347 0.0586
% 19 E[ A Hf%‘u FErRE R RS = ’Eﬁ*‘ﬁ%&’&%}» [E“EHE[JH%FM
Height | Frequency 16t Jof 1 B Ik 2
(cm) (Hz) i TEQ w8 TEQ i TEQ R TEQ
100K 0.01352 0.05939 0.01396 0.06283
100 30K 0.00494 0.01896 0.00553 0.02177
2K 0.00527 0.00921 0.00207 0.00961
100K -1 0.01406 0.06057 0.01375 0.06417
100K -2 0.01359 0.06212 0.01487 0.05982
100K -3 0.01403 0.05900 0.01346 0.06106
30K -1 0.00544 0.01763 0.00522 0.02394
130 30K -2 0.00532 0.01783 0.00532 0.02024
30K -3 0.00511 0.01957 0.00477 0.02107
2K -1 0.00221 0.00940 0.00206 0.01201
2K —2 0.00223 0.00811 0.00221 0.01173
2K -3 0.00260 0.01099 0.00231 0.01207
100K 0.01418 0.05935 0.00225 0.01165
160 30K 0.00629 0.01748 0.00514 0.02319
2K 0.00239 0.00801 0.01359 0.06002
100K 0.01376+2.63% | 0.0603+2.63% | 0.01036+67.94% | 0.04476+64.15%
TEZiV 30K | 0.00551+12.62% | 0.0181+4.28% | 0.00533+3.66% 0.02173+6.79%
2K 0.00329+51.90% | 0.0084+7.89% | 0.00595+110.99% | 0.02712+105.13%

LY 7P A PR I R £

BT Y TEQ
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fafEA 1 (Total Exposure Quotient » il &




2. 20 A R AR S TR R 30 75T S B H RS
Height Frequency kI 1 Bhisi 2
(cm) (Hz) P TEQ w4 TEQ i TEQ 4 TEQ
100K 0.014081 0.061261 0.01344 0.0623925
130( st
30 251 30K 0.005089 0.018840 0.00531 0.0186998
BNV
2K 0.002101 0.011286 0.00208 0.0112015
| E— | |’
70 \
Sl [ 112 2 o |
l f . [ eswm i \
Ling &K | |I i o I \
g 49 2 \
i /| gkl g
. . - 1 ]
% B e & o Y 03 0957
negs| ME e &[0 “ ’g-/ 772 A G O
‘u N X / sx /
|| < M ,-’> ,\ .:"I|).f.
. — — 'n lll — / \’,' :‘
~—— 18— [| \ i 3-;;‘3[ |
E] ll | — |
[k ek 1 Buisk 2
(:t q‘;‘;ﬂ Fl1d B sk [[EI%‘:“F%E H 5 EMDEX |1 (60Hz-400Hz) (5% 253 Eﬂrﬁj/ﬁﬁﬂﬂﬁ{ ({1

nG)
29 FFEIFk Fell HELT o

5. BN 7T

(1) BFF 1Pl REASEE DO ff
FITEHRABIE B NF-5020 (30HZz~100kHz) B dil VI 9EE (3 LT [211) S 4
0.3 % 49 mG » 9% so [ B R B L S 4 1 (4167 mG at 60HZ; ICNIRP -
1998) » [N T S ﬂﬁmfﬁ °

(2) HisfHy T4
A B2 (e I8 1 PR B N il (e () DL ST b RUGE R 4 B
ﬁ%ﬁ © [MER130em il BB 1SR £ 5 Hz -2000 Hz

F 21 @ RIHEN TR IR & B RS AR T A

i B (1) W (1)
) sk (Hz) Ik (Vim) S (Hz) i (A/m)
1 5 7.0155 5 1.4204
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2 5 6.5516 5 1.4629

(3) I

IR I PO i R i T ag e

Bids 1V Pl TEQ /4% 0.00221 % 0.01418

Bk 2 Pl TEQ /4% 0.00206 % 0.01487

s USSR AT 1 0 BT I (T )V (SRS R T 2 PR i
(4) REHITE 1)

F TR i RESEATEI %, s LY E= R
Bhim 1 Vi) TEQ /i /% 0.00801 = 0.06212
Bh i 2 7R TEQ /7 4% 0.00961 % 0.06417

L s s

s USSR 1o BT I (T )V (SRS T 2! PR i e
6. EHHIER

RIE f s

SPTG100 = B RS
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[f' 30 W[ Pl RIE flH5/ SPTG100 & g P &I I H43)d
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(4 =) el R,

L o SRR L TR RA R - SR A V%Z?B%m:i L 7 eI
JFE » 2[5 B ARl ;H,qu;[[fg’@}a @qgﬁl ”gﬁ;m;wv ?E. 4.1 FHF::“ FE' .

2. BIHIGIs5 {1 BURIE A i (Dry Etcher)*%%@ﬁiﬁff( ) EI‘%E&(Thm Flim) ~
Bl ) » e R SR TR R ) o U REF R R LR
I'TPE%‘j PFRPTE Y @ BRIERR I B 2R 24 ) IR 4050

HZ=3 25l — HOETi2 1 2) o o TS FTRL 2 ST E 1M - 25 4 £ LAT (D
1) » 5000 H 731 20-24 w(%ﬁgﬁ\f f}}gur}ﬁ—ﬁp
3. PRI %

iz fiir|(Dry Etcher) R Buisk (— ) Frbi/it
7 TRV 1Bkl (- )1300m iy Y3 5T SEE > B2 1 £ 5 Hz -2000 Hz

A 200 Hz2/Dw Vim Al
1000 100
100 10

— - - - - - 10 1
a 1 0
I\}\‘j‘lk I lp ol Te2
AN
oK .l 0.01 1e3

} I 4
VW . 1 LW e ) A, e Wl Tl o e A0 B
0 Hz F Cuntec 1000 He 2000 Hr
Hords Safoly Test Solutions
Highest Peak E L) 09013 V/m @ E0H:z
Highust Pesk HL]) D 1184 A/m @ S5H2
Acquation: HMS over: B0 sec.

EAR(Thin Flim)BS Ik (— )%/ﬁ’%jﬁ
2k R IV 1 I )130(:m i BT 3 03 SRR MR i ) 5 Hz -2000 Hz

A 200 W20 Vin Al

w0 100

100 10

- - — - -~ - - ~1 '0 ‘

'{ 7 1 01

:I Ih. h P '8} Te2
T ; T !':i .f ,f. = [;

({\*‘%'T‘%ﬁhrlh ME@ ,‘-« Y ted

0 Hz F Cunlee 1000 He 2000 Hr
HNords Safoly Test Solutions

Highest Peak E L) 06391 V/m @ 55 Hz

Highust Pesk H (L} D.0807 A/m @ 55 Hz

Acquation: HMS over: 80 sec.

31 F LB RS | (e oA 1
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http://www.winbond.com.tw/hq/cht/ProductAndSales/ProductLines/

4.

piRIFERA

Fe 22 B EI R R EOIRR RS 6 ) S TH IR B

Height | Frequency g 1 sl 2
(cm) (Hz)* FHE(VIM) | R HAm) | P E(Vim) | R H(A/m)
100K 0.2680 0.1700 0.7909 0.2947
100 30K 1.2535 0.1924 0.7167 0.3469
2K 1.0509 0.1233 0.0813 0.0813
100K -1 0.2499 0.1908 0.5854 0.3073
100K -2 0.2501 0.1950 0.3688 0.3115
100K -3 0.2557 0.2229 0.7617 0.2401
30K -1 0.1971 0.2143 0.7813 0.2945
130 30K -2 0.1976 0.2208 0.4793 0.3508
30K -3 0.1914 0.1732 1.1923 0.4152
2K -1 0.9174 0.1238 0.6391 0.0556
2K -2 0.9065 0.1198 0.6437 0.0723
2K -3 0.9013 0.1219 0.6876 0.0813
100K 0.1454 0.1174 0.3430 0.1663
g“i:;?ﬁ) 30K 0.1128 0.1176 0.5013 0.2060
2K 0.5244 0.0703 0.3794 0.0407
Ay 100K | 0.2519+1.31% | 0.2029+8.60% |0.5719+34.41% | 0.2863+13.99%
(ﬁ%ﬁ 30K 0.1953+1.76% |0.2027+12.73% |0.8176+43.77% | 0.3535+17.08%
15)£CV 2K 0.9084+0.90% | 0.1218+1.64% | 0.6568+4.08% | 0.0697+18.70%
100K 0.2578 0.1932 1.5185 0.2994
160 30K 0.1815 0.1572 0.8805 0.4065
2K 0.3605 0.1529 0.7773 0.0541
100K 0.6411 0.1737 0.9034 0.2538
(E:g ;EJ{’S) 30K 0.7401 0.1919 0.7114 0.3690
2K 0.8278 0.1328 0.5845 0.0701
FrygpT s 100K 0.2586+3.47% | 0.1860+7.49% |0.8927+65.15% | 0.3018+2.87%
e igﬁ“ 30K  |0.5442+112.89% [0.1901+16.76% [0.6921+29.14% | 0.3680+9.06%
B)+CV 2K 0.7726+47.13% | 0.132+13.78% | 0.5007+73.76% | 0.0692+20.01%

* RO BN AST [6435: Narda EHP-50C - #4774 : 100K (250Hz); 30K(250Hz) ; 2K (5Hz)]
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F 23 I R IR

T il

Height | Frequency e 1 Bhis 2
(cm) (Hz) ¥ TEQ i TEQ i TEQ W TEQ
100K 0.014342 0.086343 0.017992 0.100807
100 30K 0.01139 0.04201 0.008878 0.065224
2K 0.00278 0.010384 0.002985 0.012482
100K -1 0.013606 0.083962 0.017344 0.100823
100K -2 0.013599 0.090144 0.016537 0.10209
100K -3 0.013832 0.091285 0.01879 0.096097
30K -1 0.006013 0.046038 0.009521 0.057734
130 30K -2 0.005621 0.045888 0.008619 0.062177
30K -3 0.00546 0.040638 0.01178 0.069082
2K-1 0.003268 0.010187 0.003267 0.012871
2K-2 0.003218 0.011072 0.003106 0.011735
2K -3 0.00298 0.01237 0.003293 0.011367
100K 0.014037 0.0899184 0.022985 0.100876
160 30K 0.005062 0.038721 0.011099 0.068837
2K 0.002364 0.01326 0.003536 0.009559
100K 0.01399+2.67% 0.08880+2.40% | 0.01917+7.64% | 0.10125+.71%
e 0.00735£47.61
=] 30K % 0.04220+8.5% 0.00953+14.3% | 0.06541+5.1%
TEQ:CV :
0.00278+15.32
2K % 0.01157+12.98% | 0.00032+9.02% | 0.0113+3.49%
0
I%g{ FIP I I D R e R P{lfioREA T (Total Exposure Quotient » %l
B L)1 B TEQ
— BB
sie B Fes /
|2 ir nﬁg‘“m ngss | TRIEOR
R || natlson 8
EBASHBIZ \
0998 |
\ l_] 256 ot ' — L !
\ {FERL08) IRAFER0.6)
1
N goi21 7 ERmD
TG ias 1 Bhisk 2

7 WY B A L RS E T, EMDEX 11 (60Hz- 400H2)%%F.IEH@;V@%F@ (e mo)

q\gﬁl 32 ﬁ%[ﬁ;# [ R T P'ﬁ%‘l'
5. BN AT
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(1) F7 Pl A ﬁiﬂp@l%ﬁ*lﬁ[
HI P REE R B NF-5020 (30HZ-100kHZ) B iy HI A I REHHEE (%2 b1 T2i1l) /142 0.6
% 57.2 mG > R (SATRIEL M AR (4167 mG at 60Hz; ICNIRP -
1998) » [HJF=» s 5! Y
(2) HFFy 1T
A BN 2 (e I PR i (1 )R SR e LR g
FE (MEL300m gy B 2 1 1T 5 Hz -2000 Hz
Fe 24 R F L Rz R O A 1 53 A

o

i

. B (1) s (V)
i (Hz) it (Vim) Fi¥ (H2) | %% (Am)
1 5 7.0459 5 1.4497
2 5 6.9569 5 1.4892

3) ?ﬁﬁﬁf’%ﬂ (i
12 PRI PR AR IE S e B i P I e e
Gilsh 1 V7 TEQ /147 0.00236 % 0.01432
hish 2 1 FH TEQ /1 4% 0.002985 % 0.022985
A SR Lo T I (G ).V (SRR T 2 PELRED ) f, °
(4) REBIEE" ()
(12 I R AR T 4, e e i P promp oo
Bhis 1 Vi%H TEQ /i /% 0.010187 = 0.091285
Bhdsl 2 V3 TEQ /747 0.009559 % 0.10209
i P O L+ R sl (R D). (ARSI T S PR
- ENHEA)
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Zfr(Dry Etcher)t LT hin Flim)ES
[ 33 ] gl A A S LR

(17) ARl

L% AR IR 3 T i, - L2k SA-100 ~ 2. 2/ Rjilf SA-130 ~ 3B 1Y
BIPV -

2. BRI R - BRI D20O/FESKT {55 o AR AR S Ry adasi (— )/ DS0O/A
FIATOABEERS Badas (7 ) > = R0 S EYTR TR o LR RS R H LA
FLIN R O e BRI I EY SRR P 4 T R 5
FHORUIFAEIEH R o e AR RTV 24 TR o TR 00 PRl A -

3. FHEHAIAR 4

D200/ FEpH [~ 55 ANTOAR S AR W Ik (- ) FErbb/ it
i PRIV 1B fh (- )130cm ' Y 3 ST SMEAE - ¥ 1o £ 5 Hz 2000 Hz

/A 200 H2/Dee Vi Alm
oo 100
! 100 10

10 1
1 1 0.1
1'{1 I [l

o1 1e-2

1e-3

_i*rﬁjﬁ”ﬁ*% ﬁ} wﬁ’fﬁ#f‘w\"mm& T i

0 Hz F Certe 1000 Hz 2000 Hx
Naorda Safety Text Solutions

Highest Peak £ L) 08510 V/m @ 60 Mz

Highust Pesk H L] N0783A/a @ 60 Hz

Acgustiorc AMS over: B0 sec.

D500/ 5 AF A RS A s () FErtid s
A PRIV E 1B IR () 130em i) B 3 3 SAEAST W i £ 5 Hz -2000 Hz
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/A 200 H2/Dee

Via

'!fl‘r

E'H R A e e

0 Hz
Naorda Safely Text Solutions

Highest Peak £ (L) 0.8462V/m @ 25H2
Highest Pesk HL] D052 A/ & 55 Hz

Acgustiorc AMS over: BD sec.

4. EHP[REHN

34 IR A T E RS | (B et

F Certe: 1000 Hz

1000 100
100 10
10 1
1 0.1
a1 1e-2
 0.00 1o-3

2000 Hx

# 25 }ufgiﬁr' “E5 S AN O SIS PR S O RS 6 ) ,ggiifﬁ/ o B R
Height Frequency i 1 Bhish 2
(cm) (Hz)* B E(VIm) | BB HAM) | EE(VIM) | #H HA/m)
100K 0.2679 0.0438 0.2503 0.0398
100 30K 0.1996 0.0301 0.2174 0.0325
2K 0.4120 0.0959 0.2074 0.0431
100K -1 0.2966 0.0437 0.2590 0.0413
100K -2 0.2869 0.0404 0.2572 0.0412
100K -3 0.2612 0.0409 0.2554 0.0425
30K -1 0.1900 0.0317 0.1950 0.0293
130 30K -2 0.1809 0.0295 0.1869 0.0285
30K -3 0.1812 0.0284 0.2063 0.0336
2K -1 0.9400 0.0783 0.8462 0.0457
2K -2 0.5506 0.0923 1.7639 0.0419
2K -3 0.8580 0.0929 0.1987 0.0467
100K 0.2819 0.0416 0.2572 0.0416
(E“ﬁiéfj{;) 30K 0.1840 0.0298 0.1962 0.0305
2K 0.8006 0.0880 1.1353 0.0448
FrygpT s 100K 0.2815+6.5% | 0.0416+4.27% | 0.2572+0.7% | 0.0416+1.74%
L 30K 0.1840+2.81% | 0.0298+5.63% | 0.1960+4.97% | 0.0304+9%
(3 Melf
)+ CV 2K 0.7828+26.22% | 0.0878+9.41% | 0.9362+84% | 0.0447+5.66%
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100K 0.3218 0.0414 0.2731 0.0425
160 30K 0.1878 0.0300 0.1969 0.0310
2K 0.6446 0.0678 0.3507 0.0479
100K 0.3442 0.0646 0.2474 0.0422
AL L ]
2% 30K 0.1895 0.0298 0.2008 0.0307
C7Em2)
2K 0.5133 0.0707 1.0483 0.0433
FIerT 5 100K 0.2922+9.36% | 0.0418+4.17% | 0.2602+4.49% | 0.0411+3.28%
i 30K 0.1894+4.99% | 0.0298+1.08% | 0.2004+7.76% | 0.0306+6.59%
GHEw
N 2K 0.5357+21.84% | 0.085:+17.92% | 0.77+111.15% | 0.0443+7.17%
3)+CV
* GRE ENHFAR AR [FREY: Narda EHP-50C - #7741 100K (250Hz); 30K(250Hz) ; 2K(5Hz)]
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% 26 fIyEI A R T 5 AT TSP AT TR B 7

Height | Frequency 35 1 B Jgh 2

(cm) (Hz) B TEQ Wi TEQ i TEQ W TEQ

100K 0.014013 0.064998 0.013802 0.056196

100 30K 0.005492 0.021654 0.005301 0.018229

2K 0.002519 0.011122 0.002967 0.007797

100K -1 0.014952 0.063362 0.013876 0.059136

100K -2 0.014741 0.061912 0.014271 0.059926

100K -3 0.014052 0.060356 0.014048 0.059086

30K -1 0.005273 0.02011 0.005406 0.017917

130 30K -2 0.004987 0.018933 0.005225 0.01789

30K -3 0.005002 0.018341 0.006034 0.017446

2K -1 0.008593 0.0122 0.008668 0.007878

2K -2 0.004218 0.011192 0.021784 0.007962

2K -3 0.003094 0.010698 0.002461 0.007886

100K 0.015245 0.061395 0.014352 0.059845

160 30K 0.005739 0.019937 0.005532 0.018492

2K 0.003026 0.011541 0.003867 0.008045
) 100K 0.01466+4.22% | 0.06276£3.1% | 0.01414+2.1% | 0.0587+3.63%
TEziv 30K 0.0054£7.09% | 0.02017+6.82% | 0.00535+2.99% | 0.0182+1.66%
2K 0.00325+26.8% | 0.01128+1.99% | 0.0095+111.3% | 0.0079+1.59%

%}m?,@$ F 2 R F“‘ Liﬁ,ﬁg‘;@ fifi== g 38 fll VPl rosydA1 (Total Exposure Quotient ?E’iﬁ}i;n%
AHERE - B TEQ

ol

C

e I Y B A T R RN B EMDEX 11 (60H2-400H2) R i f F  REBF % (fT 7t

fERE \\\
e | =3
HIOKI
JAJU 709
!ﬁ rfa'l
W ey
5526
[k 4k 1

Gt ik 2

i 35 JIRIREA e T
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5. EHE\U%%@—“T’?

(1) BFF IR REBE T
IR B B, NF-5020 (30HZ-100KHZ) e I A/ REHAIE R (3 bLT [ilf) /142
0.7 % 141 mG - 5;1@@55?[@52'55%‘%&&%&%% FEH BN (4167 mG at 60Hz; ICNIRP >
1998) » [ T 2 PG

(2) HIFFIETHT
A BT 2 e I 1 PR R R N il (1 ()T TR e RS 4 Hre
¢ EE130cm iR B s R B 5 Hz -2000 Hz

%‘* 27 TR PR TR [ 5 AT A S T R S A A B AT 15

e e (hE ) w2l ()
i (H) g (Vim) Wt (o) | @ (Am)
: ° 13.93 5 1.4639
: ° 76739 5 0.9279

3) ?#ﬂ%iﬁﬁéﬂ (i
IRl ST e T AR A LIRS AL gy [ ]ER0 L
Bhis 1 17 F8 TEQ /7 #% 0.002519 % 0.015245
Bhih 2 17 F8 TEQ /7 4% 0.002461 % 0.021784
A SR Lo T I (G ).V (SRR T FELE -F?, o
(4) REBIFEET ()
IRNEDIE NG Gt A S A NGy (G
BhisE 1 VREH, TEQ /1 4% 0.010698 = 0.064998

Whisk 2 VR4 TEQ /i /% 0.007797 = 0.059926
adh 1 S0 (A 1+ BT I (T ). (SRR T 3 PR -

(=) e

LB i S 2 T AR T 2 e - e DRAM (%
Ferhs v SV S I[*e‘[?ﬂ)@ﬁ O w e EIJLFIﬂ"lﬂIBEﬁ{G‘EHﬁ:]:[ #ﬁgﬁ;@g@
BBl }“‘F"

2. BB (R b RIEE (TR B (IMP) B )/ DS0O/ PR
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FBST I (RTP)GUIEE (2 ) > B o~ FYRE TR > P UE RIS ERLIERf I - el
ARTRS I ﬁél‘Eﬁ\ﬂijﬁr* b f/ﬁ‘ifﬁ%‘ o
- PR 1

[ FERTREE R S IMP) i (— )’F%i%/@i%
FE R PRIV 1B (- )130cm % 5Y 3 53 KR B M 1S 5 Hz -2000 Hz
dh 200 Hz/Div

V/m Alm
1000 100
100 10
10 1
1 01
l X 01 le-2
T o - ‘ : le3
0 Hz F Center:1000 Hz ' ' 2000 Hz
Narda Safety Test Solutions
Highest Peak E (L) 0.3754V/m @ 25 Hz
Highest Peak H (L) 0.1347 A/m @ B0 Hz
Acquisition: RMS over: 60 sec.
I%ﬁf“ﬁ%ﬂ%ﬁ‘?} 1 (RTP)BH () /i
25 A PRI IV E I8 (T )130em % 57 3 53 SR WS ik £ 5 Hz -2000 Hz
& 200 Hz/Diy Vim  A/m
1000 100
100 10
10 1
- 1 01
: L A4 S 01 le?
\r‘,ﬁm‘ e . AN A‘!\ {:L Jﬂlll LL&% pedeateted  0.01 1e3

0 Hz F Center:1000 Hz 2000 Hz

Narda Safety Test Solutions

Highest Pesk E (L) 1.35%40V/m @ 55 Hz
Highest Peak H (L) 0.0955 A/m @
Acquisition: RMS over: 60 sec.

36 FE] L BRI | (i Resh) T 1
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4. BN

Ao 28 B TS A RS RS 6 ) SRR R

Height | Frequency ok 1 ok 2
(cm) (Hz)* i E(V/m) e, H(A/m) i E(V/m) w4 H(A/m)
100K 0.3605 0.0411 0.2543 0.0454
100 30K 0.1974 0.0319 0.1914 0.0393
2K 0.1432 0.1432 1.6195 0.0931
100K -1 0.2632 0.0422 0.2668 0.0474
100K -2 0.2967 0.0432 0.2488 0.0500
100K -3 0.2646 0.0429 0.2571 0.0478
30K -1 0.2056 0.0321 0.1895 0.0413
130 30K -2 0.1981 0.0325 0.2047 0.0428
30K -3 0.2014 0.0292 0.2067 0.0398
2K -1 0.3754 0.1347 1.3540 0.0961
2K -2 0.1399 0.1338 1.2745 0.1120
2K -3 0.1471 0.1293 1.3375 0.1168
F-E% 100K 0.1589 0.0246 0.1487 0.0279
% 30K 0.1164 0.0180 0.1157 0.0540
(3 felf
5) 2K 0.1422 0.0765 0.7635 0.0627
BT 100K 0.2748+6.9% | 0.0427+1.2% 0.2575+3.5% 0.0484+2.89%
iiag&@ 30K 0.2017+1.86% | 0.0312+5.76% | 0.2003+4.70% | 0.0776+8270%
iﬁfﬁ, 2K 0.2208+60.66% | 0.1326:2.18% | 1.322+3.17% 0.1083+10%
100K 0.2938 0.0437 0.1587 0.0319
160 30K 0.2090 0.0354 0.1602 0.0291
2K 0.0354 0.1422 0.5844 0.0930
it 100K 0.3184 0.0426 0.2249 0.0431
ki 30K 0.2015 0.0333 0.1863 0.0920
Serd
) 2K 0.1173 0.1397 1.2367 0.0997
FrErT 100K 0.317+11.89% | 0.0426£3.23% | 0.2206+24.33% | 0.0424+22.17%
i 30K 0.2015¢£3.23% | 0.0332+#5.63% | 0.1854:12.32% | 0.0733+92.73%
il
%)+CV 2K 0.1061£57.75% | 0.1397+3.69% | 1.1594+45.46% | 0.0993+11.01%

* GRS BN AR [FRAS: Narda EHP-50C -

AT, 100K (250Hz); 30K (250Hz) ; 2K(5Hz)]
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* 29 FF% Eﬁl’ﬁ(ﬁ EepliiEs]

SN BSITHGRA SRR 72 30

57 3Ry AR

Bhisi(—- )(IMP) Bhis(C )(RTP)
Height(cm) | Frequency(Hz)
E(V/m) H(A/m) E(V/m) | H H(A/m)
100K 0.2516 0.0463 0.2578 0.0498
Z:éZCgL
1307, 30 30K 0.1911 0.0337 0.1834 0.0354
I~ 71

2K 0.2963 0.1270 0.6390 0.0871

#o 30 PPl R RS

R G AR LR T PR B

Height | Frequency 16t Jof 1 B Jeh 2
(cm) (Hz) i TEQ Wi TEQ i TEQ w3 TEQ
100K 0.015779 0.0617731 0.014771 0.0700982
100 30K 0.005351 0.0201896 0.00487 0.0269748
2K 0.002871 0.009626 0.003781 0.019505
100K -1 0.014255 0.065496 0.01513 0.0679927
100K -2 0.01564 0.059973 0.014288 0.0679425
100K -3 0.014206 0.065591 0.014825 0.0733272
30K -1 0.005623 0.020339 0.005885 0.0241377
130 30K -2 0.005415 0.020359 0.005492 0.026786
30K -3 0.005556 0.019188 0.005974 0.02604
2K -1 0.004198 0.009271 0.00435 0.02078
2K -2 0.002583 0.009212 0.004075 0.018258
2K -3 0.002702 0.00985 0.004024 0.0178895
100K 0.01571 0.063196 0.014366 0.0656528
160 30K 0.00553 0.022437 0.005396 0.0234761
2K 0.002711 0.009888 0.003895 0.0166616
0.06164+2.62 | 0.01448+1.79
100K | 0.01570+0.44% 0.067 9+3.27%
% %
iy 0.02099+5.96 | 0.00525+6.37
30K 0.00543+1.67% 0.0257+7.64%
TEQ+CV % %
0.00957+3.56 | 0.00392+3.78
2K 0.00272+5.3% o o 0.0181+7.86%
0 0

LS LA (TR R R IORAT (Total Exposure Quotient » Fthd
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# 31 EIJF REE AR R PORE REA 7% 30 37?@ ’%"fflﬂgf’%ﬁ}[%iiﬁﬂ A N
Height Frequency Bt 3 1 s 2
(cm) (Hz) FHTEQ | WM TEQ | FHITEQ | Wi TEQ
100K 0.014339 0.063868 0.013816 0.0699978
1 '.%:ZCgL
30& i; 30 30K 0.005198 0.021326 0.00522 0.022605
71
2K 0.002937 0.0096 0.003114 0.0179472
EI’L_"-I".I‘ Nicfl}'l‘-:l EP-‘._I--E?( g
4 ®ao L}::_
1 L 1 s
i i 1 Bhid 2

:t [l B A Ll = R B B EMDEX 11 (60HZ-400H2) B I tH 1 b %

({11 mG)
i 37 I R T

5. BN N AT
(1) &‘K‘F i IR H\ﬁ—r [Fr'
PSR B B NF-5020 (30HZ-100kHz) B i I #2341 (3 pL-T [ifd!) /A

1.8 = 25.6 mG » 1'% J5t [T IR I L B (4167 mG at 60HZ; ICNIRP »
1998) » FIf= - T S
(2) ﬂiﬁ}"ﬁ [ES2Eia
ERIFI 12 b PRt [ (1 )L A0 TSR s
o HMEE130em gl BISC > W 14 £ 5 Hz -2000 Hz
o 32 IR T I S R I 145 17

FIF |;—Jrl °

Tl B (1) W (M)
% (Hz) 1% (VIm) i (Hz) % (A/m)
1 5 6.7669 5 1.4828
2 7.3521 1.4456
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(3) i

AP (i b o I B PR s L

Bilsi 1V I TEQ /4% 0.002583 % 0.015779

it 2 1 i TEQ /147 0.003781 = 0.01513

s USSR 10 BT IR (T )V (S SR T 2 PR i
(4) BRI

FIP I e B 01 fifrsee R i 7 P foft sl el

Bids 1 VR TEQ /7 4% 0.009212 % 0.065591

i 2 %) TEQ /i 1% 0.0166616 % 0.0700982

s USSR 1 o BT I (R )V (SRS T T 2! PR i e

6. ENHEAN

AR EEH © BS(IMP)

! - |
; - h
l L ’ 2 Y
/
o 1/

PO EPEES 1 (RTP)
[ 38 T il Sy PSR B DA SRR T BT



(4 04 gl - PR

1 @ﬁl%@’%ﬂ-jﬁl%ﬁ[ YRR %ﬁ%%’\ﬁﬁ,ﬁ Fﬁiﬁy ”'\FFE#I[E&HJ\[@%“@

e

2. BB s ["B’ﬁj‘l‘%-i EHE[JFEE [’F‘Iflﬁffp'fﬁé\%(Stringer)Eﬁiﬁﬁb )/ D500/ /gHE5% (Laminator)

B ) A S R
P o 95 [ 050 £ SPRII -
3. PRI

f[ VEES (Stringer )l i (— )F%’i%/ﬁtiﬁ
Fo ORIV (- )1300m " 5V 3 S S - W 4G 5 Hz -2000 He

A 200 Hz/Diy

V/m
1000

100

10

F Canlu 1000 Hz

0 Hz
Narda Safety Test Solutions
Highest Peak E (L) 0.7233V/m @55 Hz
Highest Peak H (L) 0.0788A/m @ 55 Hz
Acquisition: RMS over: 60 sec.
EPESES ((Laminator )k (= )Fﬁ*ﬂiﬂ/ﬁiﬁ
e R PRIV E 1B )1300m " 51 3 53 MBI W T 15 5 Hz -2000 Hz
A 200 Hz2/Div Vim
1000
100
10
1
n
i
v 3 0.1

4
F Center:1000 Hz

0 Hz

Narda Safety Test Solutions
Highest Peak E (L) 0.2209 V/m
Highest Peak H (L) 0.0350 A/m
Acquizition: RMS over: 60 sec.

@55 Hz
@55 Hz

[ 39 L rp- Ry R RS (R /) A1 1
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4.

piRIFERA

F 33 RN IR R Y B E 6 o) SRR B

Height | Frequency 64 1g8 1 i lsi 2
(cm) (Hz)* i E(V/m) W HAM) | P E(V/m) w4 H(A/m)
100K 0.7151 0.0413 0.2554 0.0417
100 30K 0.7329 0.0278 0.1931 0.0296
2K 0.9756 0.0828 0.3548 0.0419
100K -1 0.3892 0.0420 0.2574 0.0419
100K -2 0.4361 0.0406 0.2586 0.0402
100K -3 0.3179 0.0423 0.2600 0.0418
30K -1 0.3198 0.0301 0.1967 0.0287
130 30K -2 0.2306 0.0292 0.1831 0.0294
30K -3 0.4675 0.0326 0.1997 0.0300
2K~ 1 0.7233 0.0788 0.1691 0.0221
2K -2 0.7786 0.0981 0.2100 0.0405
2K -3 0.7918 0.0773 0.2209 0.0350
100K 0.2217 0.0240 0.1493 0.0238
i et
. 30K 0.2038 0.0177 0.1116 0.0169
(3 P D)
2K 0.4417 0.0492 0.1161 0.0193
BB 5 100K | 0.3581+15.62% | 0.0416+2.18% | 0.2586+0.5% | 0.0413+2.31%
§F§ 30K 0.3393+35.26% | 0.0306+5.75% | 0.1931+4.58% | 0.0293+2.22%
(3
éﬁ)ij?, 2K 0.7645+4.75% |0.0847+13.69% | 0.25+13.65% | 0.0325+29.03%
100K 0.2969 0.0417 0.2628 0.0388
160 30K 0.2097 0.0288 0.1831 0.0319
2K 0.6262 0.0778 0.2752 0.0252
100K 0.5130 0.0412 0.2589 0.0402
AL
£ 30K 0.4598 0.0286 0.1864 0.0303
G@ﬁ@)
2K 0.8062 0.0866 0.2861 0.0366
FrET 15 100K | 0.4827+44.12% | 0.0412+1.35% |0.2589+1.43% | 0.0402+3.6%
¥ 30K | 0.391+75.75% | 0.0286+2.52% | 0.1864+3.1% | 0.0303+4.58%
5y
):CV 2K 0.7934+22.08% |0.0862+12.27% | 0.28+25.9% | 0.0358+25.83%

* S EIHESRAST [$435: Narda EHP-50C - #4777 : 100K (250Hz); 30K(250Hz) ; 2K (5H2)]

77




A 34 IR I

i [V e B 72 30

7 3T PR R

Height Frequency [k 18k 1 lGh ik 2
(cm) (Hz) E(V/m) H(A/m) E(V/m) H H(A/m)
o 100K 0.2680 0.0421 0.2478 0.0421
130(1&% 30 30K 01932 0.0301 0.1969 0.0307
- 2K 0.6023 0.0848 0.1969 0.0571
Fe 35 RIS IR el R e R L s T
Height | Frequency R 3 2
(cm) (Hz) FHH TEQ w4 TEQ FHH TEQ w8 TEQ
100K 0.019588 0.059686 0.013948 0.060972
100 30K 0.008943 0.018337 0.005627 0.016539
2K 0.002883 0.00961 0.004442 0.007646
100K -1 0.01774 0.061174 0.016752 0.0618
100K -2 0.017584 0.058912 0.013988 0.058542
100K -3 0.016174 0.061822 0.014458 0.060964
30K -1 0.006887 0.017661 0.005484 0.01887
130 30K -2 0.006259 0.018376 0.00533 0.017268
30K -3 0.007765 0.017917 0.005314 0.01719
2K -1 0.003332 0.009405 0.002632 0.007429
2K -2 0.002876 0.0100207 0.002787 0.008152
2K -3 0.002911 0.009295 0.002626 0.007196
100K 0.015401 0.061307 0.014517 0.057127
160 30K 0.005805 0.019241 0.005189 0.018012
2K 0.002934 0.009626 0.002492 0.007486
. 100K | 0.0175+11.95% | 0.05996+2.04% | 0.01415%2.24% | 0.05888+3.3%
TEQ+C 30K 0.007+24.22% | 0.01865+2.74% | 0.00538+4.15% | 0.01727+4.26%
v 2K 0.00289+1.09% | 0.00975+2.39% | 0.00324+32.44% | 0.00776+4.48%
%F'*ﬁ; AP = e e 3T U L AR (Total Exposure Quotient - ARl

r]b—)j‘L - %(?%Q/ TEQ
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F 36 ] SRRl RR RS P2 30 5 3T g

Height Frequency [k 18k 1 lGh ik 2
(cm) (Hz) E(V/m) H(A/m) E(V/m) H H(A/m)
L 100K 0.014468 0.060362 0.013977 0.060403
130&'&.% 30 30K 0.005821 0.018336 0.005377 0.017817
- 2K 0.003002 0.009435 0.002696 0.008285
l |
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FIEARE B! % NF-5020 (30HZ-100kHz2) B AHIH I/ (M (32 5L i) 247
0.2 = 38mG - §Ei@i§f§ﬁ?[ﬁ)‘3'5§’§fﬁ ﬁﬁﬁiﬁ\l%@%[@ (4167 mG at 60Hz; ICNIRP >
1998) » [N 5! PRI 7 -

(2) H 153 4
RN 2 . PR (R 0% 1 g
FE [ACL300m i B - ¥ 4T £ 5 Hz -2000 Hz

o 37 R AR VRS e 150 £

o I (1) R (1)
i ik (Hz) % (V/m) sk (Hz) g (A/m)
5 7.7353 5 1.4415
2 5 71.3477 5 1.4874
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Bhish 1 V74 TEQ /74 0.002876 % 0.019588
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4. BN

F 38 IEIFA TR 6 07 SR B

Height | Frequency 6 ig5 1 i lsi 2
(cm) (Hz)* i E(V/m) w3 H(A/m) P E(V/m) w3 H(A/m)
100K 0.2552 0.0407 0.2445 0.0402
100 30K 0.1912 0.0315 0.1735 0.0290
2K 0.2514 0.0419 0.2046 0.0328
100K -1 0.2563 0.0413 0.2566 0.0417
100K -2 0.2541 0.0431 0.2653 0.0429
100K -3 0.2535 0.0409 0.2508 0.0407
30K -1 0.1837 0.0300 0.1798 0.0323
130 30K -2 0.1866 0.0290 0.1778 0.0307
30K -3 0.1876 0.0281 0.1939 0.0304
2K -1 0.2649 0.1609 0.1724 0.0531
2K -2 0.2564 0.1437 0.1931 0.0170
2K -3 0.2645 0.1843 0.1867 0.0692
100K 0.1470 0.0241 0.1487 0.0241
FeRgR
A 30K 0.1073 0.0167 0.1062 0.0179
(3 el )
2K 0.1512 0.0945 0.1063 0.0296
FErT 8 100K 0.2546+0.58% | 0.0417+2.81% | 0.2575+2.83% | 0.0417+2.34%
§F§ 30K 0.1859+1.09% | 0.0290+3.27% | 0.1838+4.77% | 0.0311+3.28%
(3 T
éﬁ)iﬁ, 2K 0.2619+1.83% | 0.1629+12.5% | 0.1840%5.76% | 0.0464£57.57%
100K 0.2365 0.0403 0.2993 0.0392
160 30K 0.1766 0.0311 0.1903 0.0326
2K 0.2201 0.1825 0.1756 0.0225
100K 0.2487 0.0413 0.2706 0.0407
L)
fi-2i% 30K 0.1849 0.0305 0.1806 0.0308
G7Em2)
2K 0.2431 0.1362 0.1914 0.0249
Farray 100K 0.2486+4.22% | 0.0413+3.66% | 0.2697+10.26% | 0.0407+4.69%
%t 30K 0.1848+4.04% | 0.0305+4.4% | 0.1805:+4.83% | 0.0307+5.85%
(37 0.1227+59.18
8 )+CV 2K 0.2426+8.11% o 0.1911+7.64% | 0.0241+33.28%
- 0
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F 39 [MEIFCA T /52 30 257 37 R TR L

Height Frequency g 1 lhlg 2
(cm) (Hz) R E(VIm) | REH H(AM) | i E(V/m) |23 H(A/m)
100K 0.2555 0.0413 0.2640 0.0412
130(1%23 30 30K 0.1815 0.0302 0.1825 0.0307
’ 2K 0.2025 0.1875 0.1717 0.0266
40 E[jﬁ[ﬁﬂ?iﬁrﬁ%plﬁi%m ZFF[’F—
Height | Frequency i 1 Buigi 2
(cm) (Hz) i TEQ R4 TEQ i TEQ Rt TEQ
100K 0.013873 0.057614 0.01396 0.058678
100 30K 0.005177 0.017537 0.004964 0.020431
2K 0.010142 0.043462 0.002395 0.010931
100K -1 0.013969 0.060332 0.014013 0.060635
100K -2 0.013952 0.062474 0.014253 0.064614
100K -3 0.013774 0.059761 0.013472 0.061883
30K -1 0.005041 0.019573 0.005183 0.020678
130 30K -2 0.005185 0.019683 0.005064 0.018324
30K -3 0.005171 0.020857 0.005471 0.020954
2K -1 0.002397 0.009447 0.002464 0.011699
2K -2 0.002891 0.009394 0.002678 0.011816
2K -3 0.002612 0.009988 0.002872 0.013275
100K 0.013534 0.059259 0.015176 0.058576
160 30K 0.005065 0.019201 0.005077 0.018756
2K 0.002557 0.010326 0.00257 0.009414
100K 0.01378+1.61% 0'059;:4'13 0.01446+4.39% | 0.06062+5.7%
iy 0.0188+5.99
TEOCV 30K 0.00514+1.3% % 0.00503+1.23% | 0.0192+5.81%
2K 0.00519+82.48% 0'021;92'14 0.00254+5.61% | 0.0107+11.33%

B A T R == Bl oA (Total Exposure Quotient » Al i

83




)

AR TEQ

Fo AL RN AT 30 20T 37 Y fl F[”
Height Frequency i 1 sl 2
(cm) (H2) FHTEQ | RUHTEQ | FHHITEQ | i TEQ
— 100K 0.013842 0.060207 0.014155 0.058244
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i (Hz) %% (Vim) ik (Hz) e (A/m)
1 5 6.9852 5 15113
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2 5 7.0295 5 1.468

(3) I

P AR I P O e B i b P A e

Giish 1 Vi TEQ /14 0.002397 % 0.013969
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SR [ 1 B %Eﬁﬁs(@fﬁf)w (SHERHRTE T 2 PR fFf, °
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Budsh 1 VR4 TEQ /i 7% 0.009394 % 0.062474
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Quantity Symbol Unit
Conductivity o Siemens per meter (S m ™)
Current I Ampere (A)

Current density J ampere per square meter (A m?)
Frequency f Hertz (Hz)

Electric field strength E volt per meter (V m™)

Magnetic field strength H ampere per meter (A m™)
Magnetic flux density B Tesla (T)

Magnetic permeability u henry per meter(H m™)
Permittivity € farad per meter (F m™)

Power density S watt per square meter (W m)
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Specific energy absorption SA joule per kilpgram(J kg™)
Specific energy absorption rate SAR watt per kilpgram(W kg™)
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