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APIRREL

Test: Power Lines Conducted Emissions

References  FCC Part 15.207

Criteria: For an intentional radiator, which is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC
power line on any frequency or frequencies within the band 450 kHz to 30 MHz
shall not exceed 250 micro-volts (48 dbuV). Compliance with this provision shall
be based on the measurement of the radio frequency voltage between each power
line and ground at the power terminals.

Condition:  Conducted Test

Set-up: Test setup from Figure al was used.

Equipment: See Appendix A
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Figure al: Conducted Emissions on Power Lines - Testing Setup
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M ethodology:

Measurement of conducted emissions was carried out according to the description of ANSI C63.4-
1992 paragraph 7.2, Table Top Equipment, Sec. 6.2.1.

Conducted power-line measurements were made over the frequency range from 450 kHz to 30
MHz, to determine the line-to-ground radio noise voltage that is conducted from the unit power
line-input terminals that are directly (or indirectly via separate transformers power supplies)
connected to a public power network.

The power-input leads of the wall mount power supply were connected to the Line Impedance
Stabilization Network (LISN) using the 50 ohms/50 micro henry CISPR network. The LISN and
the Unit were connected and positioned as shown in Figure 1.

M easurements were performed using the spectrum analyzer with quasi-peak function and 9kHz
resolution bandwidth. Specific peaks were measured from the continuous plots.

The rear of the unit and peripherals were aligned and flush with the rear of the table top. The rear
of the table top was 40 cm removed from the vertical conducting (shielded room) wall.

In order to find out the maximum emission, the preliminary test and a final test were performed.

The preliminary investigation was performed through the whole specified frequency range of
450kHz — 30MHz in a single scan, to investigate the frequency of the emission that has the highest
amplitude relative to the limits within normal operating modes, cable positions, and a typical
system configuration.

The specified frequency range was then divided into four sub-divisons  (450kHz —3MHz,
3MHz — 6MHz, 6MHz - 15MHz, and 15MHz — 30MHz) having narrow span in which
frequencies and the levels of the interfering signals could be observed more accurately. The
maximum emission in the each sub-divided frequency band was maximized by changing the
typical cable positions or cable manipulation under the typical system configuration. The
level and the frequencies at the points, which were regarded as relatively high emission in the sub-
band, was measured and recorded. This step was repeated until for al sub bands.

Based on the collected results, and the operation mode produced the maximum emission was
selected and recorded in the report.

Test Results:

Test Datais tabulated in Tables al, a2, a3 and a4. Only nine highest measured values are
presented in each table. Plots are shown in Graphs al to al0.

Conclusion: The unit complies with the requirements
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TABLE al
CONDUCTED R.F. EMISSION LEVELS
Line: LIVE, Detection: Quasi-Peak
Resolution Band-with: 9 kHz

Consulting -Research - Training Certification Testing Since 1981

Frequency M easur ed Margin t
(MH2) Level (dB)
3 C5ﬂ
dBuv N\ dBuv N\
“Cl” “C3"
0.823 39.1 90.2 48.0 250.0 8.9
1.854 21.6 12.0 48.0 250.0 26.4
2.145 22.9 13.9 48.0 250.0 25.1
18.420 23.0 14.2 48.0 250.0 25.0
23.040 26.8 21.8 48.0 250.0 21.2
23.370 27.9 24.9 48.0 250.0 20.1
23.550 27.5 23.7 48.0 250.0 20.5
23.730 28.1 25.3 48.0 250.0 19.9
29.910 26.3 20.6 48.0 250.0 21.7

Marginto (C5) = C3-ClindB
All the above measurements were performed in the shielded room.

TABLE a2
CONDUCTED R.F. EMISSION LEVELS
Line: NEUTRAL, Detection: Quasi-Peak

Resolution Band-with: 9 kHz

Frequency M easur ed Margin

(MH2) Level (dB)
“ B

dBuv "\ dBuv N\

“Cl “C3

2.151 22.8 13.8 48.0 250.0 25.2
2.350 19.8 9.8 48.0 250.0 28.2
2.630 17.6 7.5 48.0 250.0 30.5
6.144 22.9 14.0 48.0 250.0 25.1
13.308 18.2 8.1 48.0 250.0 29.8
13.632 18.2 8.1 48.0 250.0 29.8
13.974 18.6 8.5 48.0 250.0 29.4
14.334 19.2 9.2 48.0 250.0 28.8
18.420 23.3 14.6 48.0 250.0 24.7

Marginto (C5) = C3-ClindB
All the above measurements were performed in the shielded room.

Test performed by: Date: June 12, 2002

O June 2002 Page 14 APREL Project No UESB-TRU5885-cordless phone-3907
Thisreport shall not be reproduced, except in full, without the express written approval of APREL Laboratories



e A A o Ao e e e T g 4V BNy - -_"
azeach -Trainirg - uerufa.‘.auun Tesum;l Sinez 1961 o _73?

TABLE al
CONDUCTEDR RF. EMISSION LEVELS
Line: LIVE. Detection: Quasi-Peak

Resolution Band-with: 9 kHz

requency
0.823 i
1.854 2186 12.0 4810 2500 264
2.145 224 13.9 48.0 2500 25 1
18.420 23.0 14.2 AB .0 2500 250
23.040 268 218 | 480 250.4Q 212
23.370 27.8 24.9 48.0 250.0 20.1
23.550 2.5 2.7 48.0 250.0 205
23.730 Z28.1 253 480 Z50.0 19.9
29.910 258.3 206 | 480 2500 21.7

Fdargin mo (C5) = C3-C1 in dR
All the ahove measurements were perfoemad it the shielded room

TABLE u2
CONDUICTED R F. EMISSTON LEVELS
Line: NEUTRAL, Detection: Quasi-Peak
RLSDlulmn Bﬂ.mi-wnh ‘J kH.::

'_'II_-:"
el “éﬁ“ :
dﬂ;ﬂ?‘ u\"

DR T “CAT - e e e
2.1581 22.8 13.8 48.0 250.0 2582
2.350 19.8 98 480 2500 282
2830 17.6 7.5 48.0 2500 0.5
5144 225 14 .0 48.0 250.0 251
13,308 18.2 8.1 48.0 250.0 258
| 13632 | 182 8.1 48.0 250.0 29.8
| 13674 | 186 25 48.0 250.0 294
14 3354 18.2 9.2 48 0 2a20.0 26.8
18.420 23.3 1448 48.0 250.0 24.7

Murgin w (T3 =C3-Cl in dB
Adl the alwsve measvrements were perfomned U shielded room,

Test performed by: ﬁiéﬂéd"“/@fﬁ*ﬂ"— Date: June 12, 2002
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TABLE a3
CONDUCTED E_F. EMISSION LEVELS
Line: LIVE. Detection: Average
REHH][HIN‘I ﬁ.ﬂ'nd vﬂth 10 kHz

Limit Margin

i*im}l :

g £ S ﬂﬂ” 3 R e o
0 766 16.92 7 01 48 .00 zsu_nﬁ' 4095
0.880 16.28 652 48.00 250.00 41 48
1.205 16.34 | 656 48.00 250.00 41 44
1.535 1635 | 5BB 48.00 250.00 | 4214
1.643 13.50 | 4.73 48 00 25000 | 4327
1.752 13.74 | 486 42 00 250.00 4314
1 880 1204 | 444 48 00 250.00 43 56
' 2151 17.88 7.83 43.00 250.00 40.17
6.144 19,89 9,87 48.00 | 250.00 38.13

“arge to (U3 = U501 i dL
All Lhe apove mensurernenis wers perlormed mthe shielded Toom.

TABLE a4
CONDUCTLED R.I'. EMISSION LEVLELS
Line: NEUTRAL. Detection: Average
l-{esolutmn Band-with: 10 kHz
| Measured | Limit | Margin @
ogeo - Level o .::;".';.. , S i
JdBuV | w¥Y | dBpV | opy |

0.452 13.72 4.85 43 00 250.00 42.15
0.549 17.20 7.24 48.00 250.00 40.78
1.273 15.84 8.19 48.00 250.00 41.81
2.181 16.52 8.70 48.00 280.00 41.30
G.144 2048 10.58 48.00 280.00 a7.42
13.3058 13.28 461 4800 250.00 42.39

14.676 13.67 4.83 45.00 250.00 4317
18.450 2025 10.29 48.C0 250.00 37.71
22,830 24.15 16.13 48.00 250.00 31.87
Margn e (5 =C3-01 indA

Allthe showe measurements were performed in the shiclded room.

Test performed by: ,.-’6: Cf"*"-— ;aéd’ffﬂ*-v Date: June 12, 2002
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Graph al
MER: 450kHz Uniden—Base Cond. +
40 . 35dBuv AR SkHz AT 10dB a2/ /EMC
ALY: 70.00dBuvY Ve OFF ST 300ms
LoaB/|; Tr A

\

é
|
|
|
|

|
5T: 150KHz SH: 30.05MHz

CONDUCTED R.F. EMISSION LEVELS
Line: LIVE, Detection: Quasi-Peak
Frequency Range: 150 kHz —30.0 MHz
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Graph a2
MKR: 452kHz Uniden—8ase Cond. +
38, 75dBuv A3 SkHz AT 10dB  QP/EMC
ALV: 70.00dBuv V8 OFF ST 900ms
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ST: 150kHz SR 3. 000MHz
CONDUCTED R.F. EMISSION LEVELS
Line: LIVE, Detection: Quasi-Peak
Frequency Range: 150 kHz — 3.0 MHz
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Graph a3
MKR: 4.278MHz Uniden—-Hase Cond. +
21.53dBuv AR 9kHz AT 10dB  @GP/EMC
RLV: 70.00dBuv VB OFF ST 900ms
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ST: 3. 000MHz SP: 6. 000MHz
CONDUCTED R.F. EMISSION LEVELS
Line: LIVE, Detection: Quasi-Peak
Frequency Range: 3.0 MHz — 6.0 MHz
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Graph a4

APIRREL

MEKR: 6. 144MHz Uniden—Base Cond. +
22.62dBuV A3 SkHz AT 10dB  GP/EMC
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S5T: 6.000MHz

CONDUCTED R.F. EMISSION LEVELS

SP: 15.000MHz

Line: LIVE, Detection: Quasi-Peak

Frequency Range: 6.0 MHz — 15.0 MHz
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Graph a5
MKKR: 23.73MHz Uniden—Base Cond. +
28 . 06dBuY AE SkHz AT 10dB @rP/EMC
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CONDUCTED R.F. EMISSION LEVELS
Line: LIVE, Detection: Quasi-Peak
Frequency Range: 15.0 MHz —30.0 MHz
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Graph a6
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ST: 150KHz SP: 30 . 05M:
CONDUCTED R.F. EMISSION LEVELS
Line: NEUTRAL, Detection: Quasi-Peak
Frequency Range: 150 kHz — 30.0 MHz
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Graph a/
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Frequency Range: 150 kHz — 3.0 MHz
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Graph a8
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CONDUCTED R.F. EMISSION LEVELS
Line: NEUTRAL, Detection: Quasi-Peak
Frequency Range: 3.0 MHz — 6.0 MHz
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Graph a9
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CONDUCTED R.F. EMISSION LEVELS
Line: NEUTRAL, Detection: Quasi-Peak
Frequency Range: 6.0 MHz — 15.0 MHz
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Graph al0
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CONDUCTED R.F. EMISSION LEVELS
Line: NEUTRAL, Detection: Quasi-Peak
Frequency Range: 15.0 MHz —30.0 MHz
Conclusion: The unit complies with requirements.
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Picturesof the test set-up
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Testing Conducted Emissions on Power Lines
Handset and Base unit connected to LI SN
Frequency range: 450 kHz —30 MHz
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Testing Conducted Emissions on Power Lines
Handset and Base unit connected to LISN
Frequency range: 450 kHz —30 MHz
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| Teﬁig Conducted Emissions on Power Lines
Handset and Base unit connected to LISN
Frequency range: 450 kHz —30 MHz
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Testing Conducted Emissions on Power Lines
Base unit connected to LISN
Frequency range: 450 kHz — 30 MHz
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Testing Conducted Emissions on Power Lines
Base unit connected to LI SN
Frequency range: 450 kHz —30 MHz
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J

i
Testing Conducted Emissions on Power Lines
Base unit connected to LISN
Frequency range: 450 kHz —30 MHz
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