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Note : The EUT consumes DC power, so the test is not required.
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N > 2| VW MQBAB2020 INSTRUMENT CLUSTER AND IMMOBILIZER
w = #| sySTEM

R ¥ | Visteon
3 B2 | Medium 5C

$# = =% B 12vdc from car battery

# 5 i * = | 125kHz

= X % ¥ B R | 79.86dBuV/m (Peak) @ 3m

* M ] B L1l

3
1 ot @RIK & e plidcns &> 8 FofldeT ¢
XM * &5t x A5 Part number BEI S z’gé‘l)
Ant 1 Air Coil Kostal Air Coil 20Q0.953.254 N/A 0
Ant 2 Iﬁ?:g‘i";ﬁ&iﬁ;fsogi HUF 2G0.905.855 N/A 0

Note :
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Xy LH ) A5 )% Remark
Car Battery (12V) YUASA YCT-60B24L(S)-CMFII 7H26B1 N/A
Cable Visteon N/A N/A Length:0.8m

13 RIEHE

R L~ EREEKE P 2 2 “Instruction guide MQBAB2020.pdf” > 3% 2 i * 3N ELH i
& @éﬁﬁi‘ﬁﬂiﬁfﬁ“ °

Car Battery
(12v)

EUT

Antenna

*Test Table«
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Test Equipment List
. . Cal.
Equipment Manufacturer Model No. Serial No. Cal. Date Interval
Radiated Spurious Emission
Spectrum Keysight N9010A MY56070827 Nov. 8,2018 | 1year
Analyzer
EMI Test Rohde & ESR? 101754 Nov. 8,2018 | 1year
Receiver Schwarz
Loop Antenna ETS lindgren 6502 00213440 Dec. 11, 2018 1 year
Trilog-
Broadband Schwarzbeck VULB 9168 &
Antenna with & EMCI N-6-05 774 & AT-N0538 Jan. 14, 2019 1 year
5dB Attenuator
Preamplifier
(30-1000 MH2) EMCI EMC330E 980405 Jan. 30, 2019 1 year
A1K50-UP0358-
UltraPhase & A1K50-
RF Cable (9 170111-
KHz~18 GHz) EMC 1500&EMC106- 4&170219/170102 Jan. 29, 2019 1 year
Instrument NM-SM-
2500/7000
UL Software
Software Test Item Version
EZ EMC Radiated measurement 1.14.2

2.2 RlERT 23 EE

AL P EhR AL S SR AT

ANSI C63.10-2013

Underwriters Laboratories Taiwan Co., Ltd.
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Test Item Measurement Frequency Range | K U(dB)
Radiated disturbance below 30MHz 9 kHz - 30 MHz 2 2.2
Radiated disturbance below 1 GHz 30 MHz ~ 1 GHz 2 5.3
2.4 RE%EERB
AP HRZEREE 40T
RIFEI P BB E o RIGEP R R
Hroe 45 5 22~24 °C,57~62 % RH | DC 12V 2019/11/4 ~ 2019/11/6 2
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£ R
& ®4] iE (dBuVv)
# ¥ (MHz)
# {8 (Quasi-peak) T 331g (Average)
0.15-0.5 66-56 (31) 56-46 (31)
0.5-5 56 46
5-30 60 50
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g THERAE
42 5 () w BIEE(D 2 )
(MH?z) (B 32 = > uv/m)
0.009 - 0.490 (%) 2,400/f(kHz) 300
0.490 (# £)-1.705(%) 24,000/f(kHz) 30
1.705 (% 3)-30 (% %) 30 30
30(%)-88(%) 100 3
88 (% 5)-216 (%) 150 3
216 (# 5)-960 (%) 200 3
960 (# 5 )12+ 500 3

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone
Facsimile
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(4) *A4]iE * 2 45 F
% ARFET FRI > ER A FIET WL ARG AR T A R
FMHFEAETENT AR 2R HT R AR E 282

PR
97 % (MH2) 97 % (MH2) 97 % (MH2)
0.090~0.110 240.00~285.00 3332.0~3339.0
0.490~0.510 322.00~335.40 3345.8~3358.0
2.172~2.198 399.90~410.00 3500.0~4400.0
3.013~3.033 485.00~510.00 4500.0~5250.0
4.115~4.198 608.00~614.00 5350.0~5460.0
5.670~5.690 703.00~748.00 7250.0~7750.0
6.200~6.300 758.00~803.00 8025.0~8500.0
8.230~8.400 825.00~915.00 9000.0~9200.0
12.265~12.600 930.00~1240.0 9300.0~9500.0
13.340~13.430 1300.0~1427.0 10600~12700
14.965~15.020 1435.0~1626.5 13250~13400
16.700~16.755 1660.0~1785.0 14470~14500
19.965~20.020 1805.0~1880.0 15350~16200
25.500~25.700 1885.0~1900.0 17700~21400
37.475~38.275 1905.0~1985.0 22010~23120
73.500~75.400 2010.0~2025.0 23600~24000
108.00~138.00 2110.0~2170.0 31200~31800
149.90~150.05 2200.0~2300.0 36430~36500
156.70~156.90 2310.0~2390.0 38600 1+ *
162.01~167.17 2483.5~2900.0 -
167.72~173.20 3260.0~3267.0 -

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000

Facsimile (FAX') :+886-3-583-7948 Doc No: 17-EM-F0880 / 2.0
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TAREN I NEEA L5 B 360 BROEHE 0 ¥ PERfe R AU 1K 4 K2R
Lo g b S RS R SR R BT B EART s E R L F R
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HHR e

Peak
A5 RBW VBW
9 kHz~150 kHz 200 Hz 600 Hz
150 kHz~30 MHz 10 kHz 30 kHz
30 MHz~1 GHz 120 kHz 360 kHz

Note: Quasi-Peak RBW = 120 kHz

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
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4.1.3 Rl3¥p kW

<Frequency Range 9 kHz ~ 30 MHz>

1m

EUT& | 3m /
~—

Support Units |

Turn Table
80cmT
+

Ground Plane

Test Receiver

\ —
O O O o

O O O @

i

<Frequency Range 30 MHz ~ 1 GHz >

Ant. Tower 1-4m

Variable
EUT& | 3m

|
Support Unjts ! '
—¢—E]

_Turn Table

-

-~

8““‘“T mommom
T

Ground Plane

Test Receiver
\\

1
oooco
Moooc

For the actual test configuration, please refer to the Appendix I.
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414 3%5%2 38 5%
i % & Result value (dBuV/m) = # ® 3 & Reading value (dBuV/m) +#& & %]+
Correction Factor (dB/m)

445 B Margin(dB) = % % & Result value (dBuV/m) - *2+41] & Limit value (dBuV/m)
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415 plEE%

S0
EUT Test Condition Measurement Detail
Mode 1 125kHz TX Frequency Range 9kHz ~ 0.15 MHz

0° Horizontal

129.0 dBu¥/m

19

109 ECC /1C / NCC [9k~30M)

a9

89

79

69

59

49

39

29

19

9.0
0.009

o=
v
e ww
X
wn
-

.02 0.04 0.05 0.07 .09 01 012 0.15 MHz

90° Horizontal

129.0 dBu¥/m

19

109 ECC /IC 7 HCC [3k~30M)

b

83

73

63

59

-

43

39

29

19

9.0
0.009 0.02 0.04

[ e Y]
LI}
-
@
~
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Antenna Polarity & Test Distance: 0° Horizontal at 3 m

Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB)
- 0.0189 38.16 17.30 55.46 122.12 -66.66 peak
- 0.0498 34.57 12.92 47.49 113.66 -66.17 peak
- 0.0761 32.72 12.51 45.23 109.99 -64.76 peak
- 0.0898 30.16 12.29 42.45 108.54 -66.09 peak
- 0.1128 29.30 12.09 41.39 106.61 -65.22 peak
@ 0.1250 61.43 12.06 73.49 105.66 -32.17 peak
- 0.1363 26.96 12.15 39.11 104.95 -65.84 peak
Antenna Polarity & Test Distance: 90° Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB)
- 0.0313 37.53 14.29 51.82 117.73 -65.91 peak
- 0.0479 34.34 13.06 47.40 114.03 -66.63 peak
- 0.0739 31.24 12.54 43.78 110.25 -66.47 peak
- 0.0873 30.49 12.33 42.82 108.80 -65.98 peak
- 0.1029 29.24 12.14 41.38 107.38 -66.00 peak
@ 0.1250 67.80 12.06 79.86 105.66 -25.80 peak
- 0.1327 27.30 12.14 39.44 105.18 -65.74 peak
Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).

2. Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

3. Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

4. "@": Fundamental Frequency.

5. The peak result complies with AVG limit, AVG result is deemed to comply with AVG limit.

6. The other emission levels were very low against the limit.

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
:+886-2-7737-3000
Facsimile (FAX') :+886-3-583-7948

Telephone

Doc No: 17-EM-F0880 / 2.0
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EUT Test Condition Measurement Detail
Mode 1 125kHz TX Frequency Range 0.15MHz ~ 30 MHz
0° Horizontal
110.0 dBu¥/m
100
a0
80
FCC 7 IC f HCC (9k~30M)
70 \l Margin -6 dB
60 N
50
40
30 2 3 1 5 6
20
10
o
-10
0.150 314 612 910 15.08 18.06 21.04 2403 30.00 MHz
90° Horizontal
110.0 dBu¥/m
100
a0
80
FCC 7 IC f HCC (9k~30M)
70 \l Margin -6 dB
60 \
50
40
30
2 3 5 B
20
10
o
-10
0.150 314 612 910 15.08 18.06 21.04 2403 30.00 MHz

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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Antenna Polarity & Test Distance: 0° Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
- 0.1570 36.41 12.13 48.54 103.70 -55.16 peak
- 4.4235 13.09 11.52 24.61 69.54 -44.93 peak
- 10.2632 16.27 11.62 27.839 69.54 -41.65 peak
- 12.5129 14.24 11.54 25.78 69.54 -43.76 peak
- 18.6411 12.53 11.37 23.90 69.54 -45.64 peak
- 25.9056 14.51 10.24 24.75 69.54 -44.79 peak
Antenna Polarity & Test Distance: 90° Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
- 0.1550 35.46 12.14 47.60 103.81 -56.21 peak
- 5.9260 12.79 11.63 24.42 69.54 -45.12 peak
- 9.8751 11.91 11.63 23.54 69.54 -46.00 peak
- 14.5357 11.79 11.48 23.27 69.54 -46.27 peak
- 18.4341 12.79 11.38 24.17 69.54 -45.37 peak
- 22.1712 13.11 10.93 24.04 69.54 -45.50 peak
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).

p w0 DN

Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

The peak result complies with AVG limit, AVG result is deemed to comply with AVG limit.

The other emission levels were very low against the limit.

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
:+886-2-7737-3000
Facsimile (FAX') :+886-3-583-7948

Telephone
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EUT Test Condition Measurement Detail
Mode 1 125kHz TX Frequency Range 30MHz ~ 1 GHz
Horizontal

80.0 dBu¥Y/m

70
60

FCC 7 IC 7 HCC (30M~1G)
50 Margin -6 dB

w | I
30 1 2 3 4 5
20
10
0o
30000 12700 224.00 321.00 418.00 515.00 512.00 709.00 806.00 100000 MHz
Vertical
80.0 dBuV/m
70
50
FCC 7 IC 7 NCC (30M~1G)
50 Margin -6 dB
I e — %
20
1|—| [
30 2 3 4
20
10
0o
30000 12700 224.00 321.00 418.00 515.00 512.00 709.00 806.00 100000 MHz

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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Antenna Polarity & Test Distance: Horizontal at 3 m

Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/m) | dB/m | (dBuv/m) | (dBuV/m) (dB)

- 94.7960 48.63 -20.99 27.64 43.50 -15.86 peak
- 133.8870 45.87 -16.46 29.41 43.50 -14.09 peak
- 249.7050 42.67 -15.76 26.91 46.00 -19.09 peak
- 400.1197 38.83 -11.50 27.33 46.00 -18.67 peak
- 520.1733 35.93 -8.99 26.94 46.00 -19.06 peak
- 716.9863 45.92 -5.18 40.74 46.00 -5.26 peak
Antenna Polarity & Test Distance: Vertical at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (dBuv/m) | dB/m | (dBuv/m) | (dBuv/m) (dB)

- 80.0197 55.09 -19.74 35.35 40.00 -4.65 peak
- 135.1480 45.22 -16.31 28.91 43.50 -14.59 peak
- 320.0623 41.72 -13.52 28.20 46.00 -17.80 peak
- 400.1197 40.69 -11.50 29.19 46.00 -16.81 peak
- 716.5660 46.31 -5.19 41.12 46.00 -4.88 peak
- 772.71937 39.96 -4.28 35.68 46.00 -10.32 peak

Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).

2. Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

3. Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).
4. The peak result complies with AVG limit, AVG result is deemed to comply with AVG limit.
5. The other emission levels were very low against the limit.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000

Facsimile (FAX') :+886-3-583-7948 Doc No: 17-EM-F0880 / 2.0
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FAHS
EUT Test Condition Measurement Detail
Mode 2 125kHz RX Frequency Range 9kHz ~ 0.15 MHz

0° Horizontal

129.0 dBuV/m
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90° Horizontal
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Antenna Polarity & Test Distance: 0° Horizontal at 3 m

Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
- 0.0226 36.82 16.32 53.14 120.58 -67.44 peak
- 0.0363 35.35 13.92 49.27 116.48 -67.21 peak
- 0.0477 35.05 13.07 48.12 114.07 -65.95 peak
- 0.0718 32.47 12.57 45.04 110.49 -65.45 peak
- 0.0926 30.45 12.25 42.70 108.28 -65.58 peak
- 0.1089 28.61 12.14 40.75 106.91 -66.16 peak
Antenna Polarity & Test Distance: 90° Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
- 0.0195 38.77 17.15 55.92 121.82 -65.90 peak
- 0.0369 35.22 13.88 49.10 116.34 -67.24 peak
- 0.0589 32.72 12.76 45.48 112.21 -66.73 peak
- 0.0741 31.81 12.53 4434 110.22 -65.88 peak
- 0.1037 28.83 12.13 40.96 107.31 -66.35 peak
- 0.1340 26.69 12.14 38.83 105.10 -66.27 peak
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).

p w0 DN

Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

The peak result complies with AVG limit, AVG result is deemed to comply with AVG limit.

The other emission levels were very low against the limit.

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
:+886-2-7737-3000
Facsimile (FAX') :+886-3-583-7948

Telephone

Doc No: 17-EM-F0880 / 2.0




2 e : 4788842173-TW-R0-V0
[ : 250f 30
FLFFp I 2020/2/3

EUT Test Condition Measurement Detail

Mode 2 125kHz RX Frequency Range 0.15MHz ~ 30 MHz

0° Horizontal

110.0 dBu¥/m
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Antenna Polarity & Test Distance: 0° Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (dBuv/m) | dB/m | (dBuv/m) | (dBuVv/m) (dB)

- 3.9061 14.44 11.42 25.86 69.54 -43.68 peak
- 7.4135 12.03 11.63 23.66 69.54 -45.88 peak
- 13.9337 12.15 11.50 23.65 69.54 -45.89 peak
- 17.0242 13.20 11.41 24.61 69.54 -44.93 peak
- 20.9475 13.18 11.16 24.34 69.54 -45.20 peak
- 25.5892 13.94 10.30 24.24 69.54 -45.30 peak
Antenna Polarity & Test Distance: 90° Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)

- 5.8315 12.76 11.63 24.39 69.54 -45.15 peak
- 8.1975 12.71 11.63 24.34 69.54 -45.20 peak
- 13.9307 13.08 11.50 24.58 69.54 -44.96 peak
- 18.2053 11.88 11.38 23.26 69.54 -46.28 peak
- 21.9017 11.93 10.98 2291 69.54 -46.63 peak
- 25.5205 14.38 10.31 24.69 69.54 -44.85 peak

Remarks:
1. Resultvalue (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).
Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

p W DN

The peak result complies with AVG limit, AVG result is deemed to comply with AVG limit.

5. The other emission levels were very low against the limit.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000

Facsimile (FAX') :+886-3-583-7948 Doc No: 17-EM-F0880 / 2.0
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EUT Test Condition Measurement Detail
Mode 2 125kHz RX Frequency Range 30MHz ~ 1 GHz
Horizontal

Vertical

80.0 dBu¥Y/m
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Margin -6 dB|

30.000 127.00 224.00

321.00

418.00

515.00 612.00 709.00

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone

:+886-2-7737-3000

Facsimile (FAX') :+886-3-583-7948
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Antenna Polarity & Test Distance: Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (dBuv/m) | dB/m | (dBuv/m) | (dBuVv/m) (dB)

- 66.2779 45.86 -16.75 29.11 40.00 -10.89 peak
- 236.8040 50.53 -16.10 34.43 46.00 -11.57 peak
- 309.5862 45.47 -13.91 31.56 46.00 -14.44 peak
- 400.0227 43.72 -11.50 32.22 46.00 -13.78 peak
- 560.0080 48.11 -8.05 40.06 46.00 -5.94 peak
- 800.0183 42.25 -3.91 38.34 46.00 -7.66 peak
Antenna Polarity & Test Distance: Vertical at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)

- 64.8877 50.76 -16.47 34.29 40.00 -5.71 peak
- 227.7507 44.66 -17.03 27.63 46.00 -18.37 peak
- 399.9903 38.95 -11.50 27.45 46.00 -18.55 peak
- 480.0153 38.61 -9.73 28.88 46.00 -17.12 peak
- 560.0403 44.39 -8.05 36.34 46.00 -9.66 peak
- 707.8360 46.43 -5.30 41.13 46.00 -4.87 peak

Remarks:
1. Resultvalue (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).

Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

p W DN

The peak result complies with AVG limit, AVG result is deemed to comply with AVG limit.

5. The other emission levels were very low against the limit.
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Underwriters Laboratories Taiwan Co., Ltd.
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30 MHz ~1 GHz
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