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1. Scope

Measurement and determination of electromagnetic emissions (EME) of radio frequency devices including
intentional and / or unintentional radiators for compliance with technical rules and regulations of the Federal
Communications Commission.

Responsible Party: Hyun Won Inc.

Contact Person:  Dae — Bong Lee, Deputy General Manager / R&D Center Dept.

Manufacturer: 4" Floor, e-Venture Center, 74-2, Shinchen3-Dong, Dong-Gu, Daegu City, Korea
Tel No.: +82-53-743-7200

® FCCID PCMDAH1900

® Equipment Class Class B Computing Device Peripheral
® EUT Type MP3 Player

® Model No. DAH-1900

® Trade Name Hyun Won

® Rule Part(s) FCC Part 15 Subpart B

® Test Procedure(s) ANSI C63.4 (2003)

® Dates of Test December 8, 2005

® Place of Test Gumi College EMC Center

® Test Report No. GETEC-E3-05-082

EUT Type : MP3 Player
FCC ID : PCMDAH1900 Page 3 of 19



Test Report No.: GETEC-E3-05-082
FCC Class B Certification

2. Introduction

The measurement procedure described in American National Standard for Methods of Measurement of Radio-Nose
Emissions From Low-Voltage Electrical and Electronic Equipment in the Range of 9kHz to 40GHz (ASNI C63.4-
2003) was used in determining radiated and conducted emissions emanating from Hyun Won Inc. MP3 Player
(Model No.: DAH-1900)

These measurement tests were conducted at Gumi College EMC Center.

The site address is 407, Bugok-Dong, Gumi-Si, Gyeongsangbuk-Do, Korea

This test site is one of the highest point of Gumi 1 college at about 200 kilometers away from Seoul city and 40
kilometers away from Daege city. It is located in the valley surrounded by mountains in all directions where
ambient radio signal conditions are quiet and a favorable area to measure the radio frequency interference on open
field test site for the computing and ISM devices manufactures. The detailed description of the measurement facility
was found to be in compliance with the requirements of  §2.948 according to ANSI C63.4 on October 19, 1992

GUMI COLLEGE EMC CENTER
= Songnin-ri 407,Bugok-Dong, Gumi-Si,
4 E i Gyeongsangbuk-Do 730-711, Korea
Tel: +82-54-440-1195

Fax: +82-54-440-1199

Munzeong 1Ci13-ri

Worha 1¢i1)-ri W=l

CHEIR-ES Muhzeong 2Cia-ri

Doryang-dong

Jizan-dong
Daeseong reservoir
eong 3(zamd-dong

inpyeong 2.1 )-dong
Daeseong—ri

Woripyeohg 1011 -dong
Geumasan reservoir Sohg. jeong-dong P Guni-si Sinpyeong 1¢il)-

Wonnam-dong Hueonggok 1¢ili-dang

Gwangpyeong-dong

Fig 1. The map above shows the Gumi College in vicinity area.
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3. Test Conditions & EUT Information

3.1 Description of EUT

The Equipment Under Test (EUT) is Hyun Won Inc. MP3 Player (Model No.: DAH-1900)
FCC ID.: PCMDAH1900

Test Mode Download Mode
Playing Mode
Line-in Mode
FM Broadcast receiver Mode
Charging Mode

Freguency Response 20Hz ~ 20KHz (Audio)
87.5MHz ~ 108.0MHz (FM Tuner)

Power supply Battery: 3.7VDC (Lithium Polymer Battery)

Charger: DSA-010F-05 KA1(Dee Van Electronics)

Input: AC 100-240V 60Hz 0.3A
Output: DC 5V, 2A

Hard Disk 512MB, 1GB

Signal to Noise Ratio 90dB (Audio)
50dB (FM Tuner)

Accessory Earphone
USB cable
Line-in cable

Cable(s) 0.9m Power cable

Connected to the adapter
1.8m Adapter cable

Connected to the adapter and PC
1.6m Line-in cable

Connected to the EUT and PC
1.2m USB cable

Connected to the EUT
1.6m Earphone cable

Connected to the EUT and Earphone
1.8m Charger cable

Connected to the EUT

USB download speed Down to 20Mbps
Dimensions 40%x80x15.5mm
Weigth 359

EUT Type : MP3 Player
FCC ID : PCMDAH1900 Page 5 of 19
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3.2 Support Equipment used

Notebook PC Dell PPO1X Connected to the EUT and
S/N: CN-OH2049-48643-492-0444 AC/DC Adapter
FCC ID: DoC

AC/DC Adapter Dongguang Lite Power 2" Plant  PA-1650-05DK Connected to the Notebook PC
Input: 100~240Vac 50/60Hz 1.5A and main power source

Output: 19.5Vdc 3.34A

Printer H.P Deskjet 970cxi Connected to the parallel
SIN: MY9BO1F1FG port of Notebook PC
FCC ID: DoC

Serial Mouse Microsoft 61402 Connected to the serial
S/N: 00696998 port of Notebook PC

FCC ID: C3KKS3

Joystick Microsoft X05-92626 Connected to the USB
S/N: 9262600296169 port of Notebook PC
FCC ID: DoC

See “Appendix E — Test Setup Photographs” for actual system test set-up

EUT Type : MP3 Player
FCC ID : PCMDAH1900 Page 6 of 19
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4. Description of tests
4.1 Conducted Emission

The Line conducted emission test facility is inside a 4 x8x 2.5 meter shielded enclosure.

The EUT was placed on a non-conducting 1.0 by 1.5 meter table, which is 0.8 meters in height and 0.4 meters away
from the vertical wall of the shielded enclosure.

The EUT was powered from the Rohde & Schwarz LISN (ESH2-Z5) and the support equipment is powered from the
Rohde & Schwarz LISN (ESH3-Z5). Powers to the LISN are filtered by high-current high insertion loss power line
filter.

Sufficient time for EUT, support equipment, and test equipment was allowed in order for them to warm up to their
normal operating condition.

The RF output of the LISN was connected to the EMI test receiver (Rohde & Schwarz, ESCS30).

The EMI test receiver was scanned from 150kHz to 30MHz with 20msec sweep time to determine the frequency
producing the maximum EME from the EUT. The frequency producing the maximum level was re-examined using
Quasi-Peak mode of the EMI test receiver.

The bandwidth of Quasi-peak mode was set to 9KHz. Each emission was maximized consistent with typical
applications by varying the configuration of the test sample. Interface cables were connected to the available interface
ports of the test unit. The effect of varying the position of cables was investigated to find the configuration that
produces maximum diagram emission. Excess cable lengths were bundled at center with 30 — 40 centi-meters.

Each EME reported was calibrated using the R/S signal generator
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Fig 2. Impedance of LISN
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4.2 Radiated Emission

Preliminary measurements were conducted 3m semi anechoic chamber using broadband antennas to determine the
frequency producing the maximum EME. Appropriate precaution was taken to ensure that all EME from the EUT
were maximized and investigated. The technology configuration, mode of operation and turntable azimuth with
respect to antenna was note for each frequency found.

The spectrum was scanned from 30 to 1000MHz using biconical log antenna (Schwarzbeck, VULB9160). Above
1GHz, horn antenna (Schwarzbeck, BBHA9120D) was used.

Final measurements were made outdoors at 3m/10m-test range.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to warm up to
their normal operating condition.

Each frequency found during pre-scan measurements was re-examined and investigated using EMI test receiver.
(ESCS30)

The detector function was set to CISPR quasi-peak mode and the bandwidth of the receiver was set to 120KHz or
1MHz depending on the frequency or type of signal.

The EUT, support equipment and interconnecting cables were reconfigured to the setup producing the maximum
emission for the frequency and were placed on top of a 0.8m high non-metallic 1.0x 1.5 meter table.

The turntable containing the test sample was rotated; the antenna height was varied 1 to 4 meter and stopped at the
azimuth or height producing the maximum emission.

Each EME reported was calibrated using the R/S signal generator
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Fig 3. Dimensions of Open Site Test Area
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5. Conducted emission

5.1 Operating environment

Temperature : 23T
Relative humidity : 45 %

5.2 Test set-up

The conducted emission measurements were performed in the shielded room.

The EUT was placed on wooden table, 0.8m heights above the floor, 0.4m from the reference ground plane

(GRP) wall and 0.8m from AMN.

AMN is bonded on horizontal reference ground plane.

The ground plane, which was electrically bonded to the shield room, ground system and all power lines entering the
shield room, was filtered.

5.3 Measurement uncertainty

The measurement uncertainty was calculated in accordance with 1SO “Guide to the expression of uncertainty in
measurement”.
The measurement uncertainty was given with a confidence of 95%.

L Probability Uncertainty (+dB)
Contribution
Distribution Power Port Communication port

Receiver specification Rectangular 0.50 0.50
LISN coupling specification Rectangular 1.50
ISN coupling specification Rectangular 1.50
Mismatch

LISNVRC : [I= 0.20 U-shaped 0.05 0.05

ISNVRC : TI= 0.20 -0.05 -0.05

ATTVRC(IN) : [ g= 0.03
Uncertainty limits 20log(1+= 1 Q)
Mismatch

Receiver VRC: [ I= 0.09 U-shaped 0.09 0.09

ATTVRC : [ ¢g= 0.11 -0.09 -0.09
Uncertainty limits 20log(1+ 1 @)
System repeatability Std Deviation 0.11 0.11
Cable and input attenuator calibration Normal (k=2) 0.04 0.04
Repeatability of EUT
Combined standard uncertainty  Uc(y) Normal 0.92 0.92

-0.92 -0.92
Extended uncertainty U Normal (k=2) 1.85 1.85
-1.85 -1.85

EUT Type : MP3 Player
FCC ID : PCMDAH1900 Page 9 of 19
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FCC Class B Certification

5.4 Limit

RFI Conducted

FCC Class B
Limits dB (uV/m)

Freqg. Range Quasi-Peak Average

150kHz — 0.5MHz 66 —56* 56 — 46*
0.5MHz - 5MHz 56 46
5MHz - 30MHz 60 50

*Limits decreases linearly with the logarithm of frequency.

5.5 Test equipment used

Model Number Manufacturer Description Serial Number  Calibrated Date
m- ESI Rohde & Schwarz EMI test receiver 830482/010 12. 2. 2005
M- ESH3-Z5 Rohde & Schwarz Artificial mains network 838979/020 12.17. 2004
W - ESH2-7Z5 Rohde & Schwarz Acrtificial mains network 829991/009 12.17. 2004

EUT Type : MP3 Player
FCC ID : PCMDAH1900
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FCC Class B Certification

5.6 Test data for conducted emission

. Test Date

. Resolution bandwidth
. Frequency range

. Operating condition

. Power Source

: December 8, 2005

: 9kHz

: 0.15MHz ~ 30MHz

: Charging Mode

: AC 120V, 60Hz / 3.7VDC (Lithium Polymer Battery)

Frequency | Insertion | Cable Pol. Quasi-Peak[dBuV] Average[dBuV] Margin[dBuV]
(MHz) Loss Loss Limit | Reading | Result | Limit | Reading | Result | Quasi | Average
0.282 0.11 -0.18 H 60.76 36.4 36.28 150.76 26.7 26.57 | 2447 2418
0.578 0.10 -0.22 N | 56.00 231 23.00 ]46.00 14.0 13.92 | 33.00 | 32.08
0.854 0.13 -0.23 N | 56.00 292 29.14 146.00 18.8 18.65 | 26.86 | 27.35
1.142 0.12 -0.24 N | 56.00 251 2492 146.00 12.4 1228 | 31.08 33.72
1.454 0.14 -0.27 H 56.00 23.7 23.52 146.00 11.6 11.42 | 32.48 34.58
2.326 0.05 -0.26 N | 56.00 21.1 20.84 | 46.00 8.2 7.96 35.16 | 38.04
2.894 0.19 -0.16 H 56.00 21.6 21.60 146.00 7.6 7.65 3440 | 3835
3.980 0.04 -0.14 N | 56.00 203 20.16 146.00 6.8 6.69 3584 | 3931

*Comment : Pol : H (Live), N(Neut)

Insertion Loss : Insertion Loss of LISN

Cable Loss : C

able Loss + Pulse Limiter Insertion loss value

EUT Type : MP3 Player
FCC ID : PCMDAH1900
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6. Radiated emission

6.1 Operating environment

Temperature : -1T
Relative humidity : 30 %

6.2 Test set-up

A preliminary scan with peak mode was performed in the semi anechoic chamber and found frequency for open area
test site.

The formal radiated emission was measured at 3m/10m distance open area test site.

The EUT was placed on a non-conductive turntable approximately 0.8 meters above the ground plane.

The turntable with EUT was rotated 360°, and the antenna was varied in height between 1.0 and 4.0 meters in order to
determine the maximum emission levels.

This procedure was performed for both horizontal and vertical polarization of the receiving antenna.

6.3 Measurement uncertainty

The measurement uncertainty was calculated in accordance with 1SO “Guide to the expression of uncertainty in
measurement”.
The measurement uncertainty was given with a confidence of 95%.

Probability Uncertainty (dB)
Contribution Distribution Biconical Ant. Log-periodic Ant.
3m 10m 3m 10m
,Ambient signal
Antenna factor calibration Normal (k=2) 0.50 0.50 0.50 0.50
Receiver specification Rectangular 0.50 0.50 0.50 0.50
Antenna directivity Rectangular 0.25 0.00 1.50 0.25
Antenna phase center variation Rectangular 0.00 0.00 1.00 0.20
Antenna factor frequency interpolation Rectangular 0.25 0.25 0.25 0.25
Measure distance variation Rectangular 0.60 0.40 0.60 0.40
Site imperfections Rectangular 1.46 -2.32 2.26 2,94
Mismatch
Receiver VRC : T'l=  0.09 U-shaped 0.33 0.33 0.33 0.33
AntennaVRC: TI'g= 0.43(Bi)0.23(Lp) -0.35 -0.35 -0.18 -0.18
Uncertainty limits 20log(1+ I'l I'g)
System repeatability Std Deviation 0.18 0.18 0.17 0.17
Cable loss calibration Normal (k=2) 0.05 0.05 0.05 0.05
Combined standard uncertainty  Uc(y) Normal 1.05 1.45 1.78 1.80
-1.05 -1.45 -1.77 -1.78
Extended uncertainty U Normal (k=2) 211 2.90 3.55 3.59
-2.11 -2.90 -3.53 -3.57

EUT Type : MP3 Player
FCC ID : PCMDAH1900 Page 12 of 19
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6.4 Limit
Frequency FCC Limit @ 3m. CISPR Limit @ 10m.
(MHz) dB pV/m dB pV/m
30-88 40.0 30.0
88— 216 435 30.0
216 — 230 46.0 30.0
230 -960 46.0 37.0
960 — 1000 54.0 37.0
> 1000 54.0 No Specified limit
6.5 Test equipment used
Model Number Manufacturer Description Serial Number  Calibrated Date
m- ESI Rohde & Schwarz EMI test receiver 830482/010 12. 2. 2004
m - HK116 Rohde & Schwarz Biconical antenna 826861/018 12. 2. 2005
- HL223 Rohde & Schwarz Log-periodic antenna 829228/011 12. 2. 2005
H - HDI100 HD GmbH Position Controller 100/692/01 NCR
W - DS415S HD GmbH Turntable 415/657/01 NCR
m- MA240 HD GmbH Antenna Mast 240/565/01 NCR

EUT Type : MP3 Player
FCC ID : PCMDAH1900
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6.6 Test data for radiated emission

6.6.1 Operating Condition: Download Mode

. Test Date : December 8, 2005
. Resolution bandwidth  : 120kHz
. Measurement distance :10m

-. Frequency range : 30MHz ~ 1000MHz
-. Power Source : 3.7VDC (Lithium Polymer Battery)
Measurement Level Positioning System
Frequency Reading - Limit Margin -

(MHz) eading Antenna Cable Test Result (dBuV/m) | (dBuV/m) Pol. Height Angle
Value(dBuV) Factor(dB) Loss(dB) (dBuV/m) H/V) (cm) (deg)
59.42 0.1 8.07 2.09 10.3 30.0 19.7 v 105 302
63.55 -0.3 7.92 2.14 9.8 30.0 20.2 v 100 257
111.75 -0.2 10.39 2.82 13.0 30.0 17.0 v 103 40
166.57 -02 12.74 3.53 16.1 30.0 13.9 v 101 354
199.94 -0.1 13.84 3.90 17.6 30.0 12.4 H 397 13
299.88 4.6 13.33 5.10 23.0 37.0 14.0 H 129 43
399.84 0.1 15.72 6.10 21.9 37.0 15.1 H 100 300
443.20 -0.2 16.58 6.32 227 37.0 14.3 H 100 139
532.84 -0.4 18.00 6.86 245 37.0 12.5 H 109 134
799.62 -0.3 21.17 8.50 294 37.0 7.6 v 100 120

60 | i o i i i o

. | I I I I I | | I I I I I I | I

¢ Vertical 50 | ) R T ) ) ) R T

| I I I I I | | I I I I I I | I
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Fig 4. Graph of Radiated emission — Download Mode
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6.6.2 Operating Condition: Playing Mode

. Test Date : December 8, 2005
. Resolution bandwidth  : 120kHz
. Measurement distance :3m

. Frequency range
. Power Source

: 30MHz ~ 1000MHz
: 3.7VDC (Lithium Polymer Battery)

Measurement Level Positioning System
Frequency Readi N Cabl Test Resul Limit Margin Pol Heiel Anel
tl g - ] £
(MHz) ) eading ] Antenna able est Result (dBuV/m) (dBuV/m) 0.. eight Angle
Value(dBuV) Factor(dB) Loss(dB) | (dBuV/m) H/V) (cm) (deg)
62.94 9.7 7.93 213 19.8 40.0 202 v 120 20
90.31 9.6 8.71 2.60 209 43.5 226 H 400 250
178.37 10.2 13.10 3.59 26.9 43.5 16.6 H 397 230
261.50 9.7 16.30 4.64 30.6 46.0 154 H 130 267
331.00 9.8 13.55 5.41 28.8 46.0 17.2 H 104 300
786.00 9.8 21.15 8.42 39.4 46.0 6.6 H 387 30
60 | 1 o i i 1 oo
. 0 | I | I | I | I I | I I I I o
¢ Vertical 50 | l N S S I I l I T
0 | I | I | I | I I | I I I I |
0 | I | I | I | I
A Horizontal 0 | I RN i | o
" T T T T T T T T T T T T T T
| | | | | | | | | | | | | | | |
. . E | | | | | | | | | | | | | | | |
— Limit ~ 30 | 1 R R : : 1 I
> | | 1 | 1 [ 1 Y Y | 1 1 [
| | 1 | 1 | 1 | 1 1 | 1 1 1 1 |
: 0 | I | I | I | T I I | I I I I |
A T — 4 T -~ — T
.= l I IR | | T N A
| | 1 | 1 | | 1 1 | 1 1 1 1 |
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Fig 5. Graph of Radiated emission — Playing Mode
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6.6.3 Operating Condition: Line-in Mode

. Test Date

. Resolution bandwidth
. Measurement distance
. Frequency range

. Power Source

: December 8, 2005

: 120kHz
:3m

: 30MHz ~ 1000MHz
: 3.7VDC (Lithium Polymer Battery)

Measurement Level Positioning System
Frequency Readi - Limit Margin -
H g . & . £
(MHz) ' eading i Antenna Cable Test Result (dBuV/m) (dBuV/m) Po.l. Height Angle
Value(dBuV) Factor(dB) Loss(dB) | (dBuV/m) H/V) (cm) (deg)
72.01 16.3 7.84 2.24 264 40.0 13.6 H 384 130
108.94 18.4 10.25 2.79 31.4 43.5 12.1 H 374 200
142.90 16.1 11.94 3.29 313 435 122 H 400 194
192.00 9.8 13.56 3.78 271 435 16.4 H 388 36
299.97 17.2 12.59 5.10 34.9 46.0 11.1 H 135 354
499.40 9.7 17.26 6.60 33.6 46.0 124 H 106 130
60 | 1 o i 1 1 o
. | | | | | | | | | | | | | | | (-
¢ Vertical 50 | 1 N S N N I 1 1 I
| | | | | | | | | | | | | | | |
I | | I I | | I I
A Horizontal a0 | IR | l L
r T T T T T T T T T T T T T T T
I | | I I | | I I | | | I I | I
. . E | | | I I | | I I | I I | I
= Limit ~ 30 | 1 Ly i A A l T 1 ‘f L
> I | | I I | | I I | I I | I
: I | | 1 | | 1 J J TI J_ | l 1 1 | 1
I | | I I | | I I [ | I I | I
Ao — T — T 1 —
e | o T i l T T R T
I | | I I | | I I | | | I I | I
I | | ] ] | | ] ] | | | ] ] | ]
10 | | | I I | | I I | | | I I | I
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
I | | 1 1 | | | 1 | | | 1 1 | 1
30 50 100 500 1000

Fig 6. Graph of Radiated emission —Line-in Mode
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6.5.4 Operating Condition : FM broadcast receiver Mode

. Test Date : December 8, 2005

. Resolution bandwidth  : 120kHz

. Measurement distance :3m

. Frequency range : 30MHz ~ 1000MHz

. Power Source : 3.7VDC (Lithium Polymer Battery)

Radiated emission due to the local oscillator

CH. No. . Measuring Level Limit Margin
(CH Freq.) Harmonics Frequency (MHz) [dBuV] [dBuV] [dBuV]
1 100.4 - 435 <<
2 200.8 - 435 <<
3 301.2 - 46.0 <<
4 401.6 - 46.0 <<
89.7MHz 5 502.0 - 46.0 <<
6 602.4 - 46.0 <<
7 702.8 - 46.0 <<
8 803.2 - 46.0 <<
9 903.6 - 46.0 <<
1 110.0 - 435 <<
2 220.0 - 46.0 <<
3 330.0 - 46.0 <<
4 440.0 - 46.0 <<
99.3MHz 5 550.0 - 46.0 <<
6 660.0 - 46.0 <<
7 770.0 - 46.0 <<
8 880.0 - 46.0 <<
9 990.0 - 56.0 <<
1 113.8 - 435 <<
2 227.6 - 46.0 <<
3 341.4 - 46.0 <<
103.1MHz 4 455.2 - 46.0 <<
5 569.0 - 46.0 <<
6 682.8 - 46.0 <<
7 796.6 - 46.0 <<
9 910.4 - 46.0 <<
- 35.04 18.07 40.0 21.93
- 138.06 13.90 40.0 26.10
Other - 196.62 24.03 435 19.47
Frequency - 268.26 23.88 46.0 22.12
- 797.16 22.45 46.0 23.55
- 909.60 22.93 46.0 23.07

“<<”: Margin is more than 30dB.
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7. Sample Calculations

dBuV = 20 Log 1o(uV/m)
dBuV = dBm + 107
IJ.V =10 (dBu\V/20)

7.1 Example 1:
W 20.3 MHz
Class B Limit = 250 pVv = 48dBpV
Reading =-67.8 dBm (Calibrated level)

-67.8dBm+107 = 39.2dBuV

Convert to dBuV

10 (89-2dBuV/20) = 91.2dBpV
Margin = 39.2-48 = -88
= 8.8 dB below Limit
7.2 Example 2 :
W 66.7 MHz

Class B Limit = 100 pV/m = 40.0dBpV/m
Reading =-76.0 dBm (Calibrated level)
Convert to dBuV/m =-67.8dBm+ 107 = 31.0dBuV/m
Antenna Factor + Cable Loss = 58dB

Total = 36.8dBuV/m
Margin = 36.8-40.0 = -3.2

3.2 dB below Limit
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8. Recommendation & conclusion

The data collected shows that the Gumi College EMC Center.
Hyun Won Inc. MP3 Player (Model No.: DAH-1900) was complies with §15.107 and 15.109 of the FCC Rules.
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