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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification.
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1 Certificate of Conformity

Product:
Brand:

Test Model:

Series Model:
Sample Status:
Applicant:
Test Date:
Standards:

DC to DC power module 15W

TRACO
POWER
TEL 15-1211N-HS, TEL 15-2411N-HS, TEL 15-4811N-HS, TEL 15-1223N-HS,

TEL 15-2423N-HS, TEL 15-2411WIN-HS, TEL 15-4811WIN-HS, TEL 15-2412WIN-HS,
TEL 15-2423WIN-HS, TEL 15-4823WIN-HS

TEL 15-2411WIN - Multiple listing see item 3.1
Engineering sample

TRACO ELECTRONIC AG

2021/7/17 ~ 2021/9/15

EN 55032:2015 +A11:2020, Class A

EN 61000-3-2:2014 (Not applicable)

EN 61000-3-3:2013 (Not applicable)

EN 55024:2010 / EN 55024:2010 +A1:2015

EN 61000-4-2:2009 / IEC 61000-4-2:2008 ED. 2.0

EN 61000-4-3:2006 +A1:2008 +A2:2010 / IEC 61000-4-3:2010 ED. 3.2

EN 61000-4-4:2012 / IEC 61000-4-4:2012 ED. 3.0

EN 61000-4-5:2014 +A1:2017 / IEC 61000-4-5:2014 +A1:2017 ED. 3.0

EN 61000-4-6:2014 +AC:2015 / IEC 61000-4-6:2013 ED. 4.0

EN 61000-4-8:2010 / IEC 61000-4-8:2009 ED. 2.0

EN 61000-4-11:2004 +A1:2017 / IEC 61000-4-11:2004 +A1:2017 ED. 2.0 (Not applicable)
EN55035:2017 +A11:2020

EN 61000-4-2:2009 / IEC 61000-4-2:2008 ED. 2.0

EN 61000-4-3:2006 +A1:2008 +A2:2010 / IEC 61000-4-3:2010 ED. 3.2

EN 61000-4-4:2012 / IEC 61000-4-4:2012 ED. 3.0

EN 61000-4-5:2014 +A1:2017 / IEC 61000-4-5:2014 +A1:2017 ED. 3.0

EN 61000-4-6:2014 +AC:2015 / IEC 61000-4-6:2013 ED. 4.0

EN 61000-4-8:2010 / IEC 61000-4-8:2009 ED. 2.0

EN 61000-4-11:2004 +A1:2017 / IEC 61000-4-11:2004 +A1:2017 ED. 2.0 (Not applicable)
Broadband impulse noise disturbances (Not applicable)

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report

|
Prepared by : \_,/1"‘39!\- O{//L'M , Date: 2021/12/1

Vivian Chen / Senior Specialist

—

¢ T C
Approved by : T~ % (AW i’f , Date: 2021/12/1

L)
Jim Hsiang / Associate Technical Manager
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2 Summary of Test Results
Emission
Standard Test Item Result/Remarks Verdict
Conducted emission from Minimum passing Class A margin is Pass
the AC mains power port -3.49 dB at 23.13690 MHz
Asymmetric mode
conducted emission at Without telecom port of the EUT. N/A
telecommunication ports
EN 55032:2015 +A11:2020 |Radiated emission Minimum passing Class A margin is Pass
30-1000 MHz -3.27 dB at 154.85 MHz
Radiated emission Not applicable because the EUT’s N/A
above 1GHz highest frequency is below 108MHz.
Conducted'dlf.ferentlal Without tuner port of the EUT. N/A
voltage emissions
EN 61000-3-2:2014 Harmonic current emissions I(ca)tste?(iosttappllcable because port does N/A
EN 61000-3-3:2013 Vpltage fluctuations and Test n_ot applicable because port does N/A
flicker not exist.
Immunity
EN 55024 Basic standard Test Item Result/Remarks Verdict
Clause
EN 61000-4-2:2009 / Electrostatic
4.2.1 IEC 61000-4-2:2008 discharge (ESD) Performance Criterion A Pass
ED. 2.0
EN 61000-4-3:2006
+A1:2008 +A2:2010/ | Continuous radiated o
4.2.3.2 IEC 61000-4-3-2010 disturbances (RS) Performance Criterion A Pass
ED. 3.2
EN 61000-4-4:2012 / Electrical fast
422 IEC 61000-4-4:2012 transients (EFT) Performance Criterion A Pass
ED. 3.0
EN 61000-4-5:2014
+A1:2017/ o
425 IEC 61000-4-5:2014 Surges Performance Criterion A Pass
+A1:2017 ED. 3.0
EN 61000-4-6:2014 Continuous
4.2.3.3 +AC:2015_/ IEC conducted Performance Criterion A Pass
61000-4-6:2013 ED. )
40 disturbances (CS)
EN 61000-4-8:2010 / Power-frequency
4.2.4 IEC 61000-4-8:2009 magnetic fields Performance Criterion A Pass
ED. 2.0 (PFMF)
EN 61000-4-11:2004
426 +A1:2017 / Voltage dips and Test not applicable because AC N/A
o IEC 61000-4-11:2004 |interruptions power port does not exist.
+A1:2017 ED. 2.0
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Immunity
=Y EEtes Basic standard Test Item Result/Remarks Verdict
Clause
EN 61000-4-2:2009 / Electrostatic o
4.2.1 :EEDC 2.10000 4-2:2008 discharge (ESD) Performance Criterion A Pass
EN 61000-4-3:2006
+A1:2008 +A2:2010/ |Continuous radiated L
4.2.2.2 IEC 61000-4-3:2010 disturbances (RS) Performance Criterion A Pass
ED. 3.2
EN 61000-4-4:2012 / Electrical fast L
4.2.4 IEC 61000-4-4:2012 transients (EET) Performance Criterion A Pass
ED. 3.0
EN 61000-4-5:2014
4.2.5 ré\é'gfégo/.4-5;2014 Surges Performance Criterion A Pass
+A1:2017 ED. 3.0
EN 61000-4-6:2014 .
+AC2015 / Continuous o
4.2.2.3 . conducted Performance Criterion A Pass
IEC 61000-4-6:2013 disturbances (CS)
ED. 4.0
EN 61000-4-8:2010 / Power-frequency
4.2.3 IEC 61000-4-8:2009 magnetic fields Performance Criterion A Pass
ED. 2.0 (PFMF)
EN 61000-4-11:2004
426 +A1:2017 / yoltage _dips and Test not applicable because AC N/A
o IEC 61000-4-11:2004 |interruptions power port does not exist.
+A1:2017 ED. 2.0
Broadband impulse
noise disturbances,
427 - Repetitive Without CPE xDSL port of the EUT. N/A
(Applicable only to
XDSL ports.)
Broadband impulse
noise disturbances,
4.2.7 - Isolated Without CPE xDSL port of the EUT. N/A
(Applicable only to
XDSL ports.)
Note:

1. There is no deviation to the applied test methods and requirements covered by the scope of this report.
2. Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.

w

4. NJ/A: Not Applicable.

The above EN/IEC basic standards are applied with latest version if customer has no special requirement.
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2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2:

M ¢ Expanded Uncertainty Maximum allowable
easuremen (k=2) () uncertainty (1)
Conducted disturbance at mains port using AMN, _
150kHz ~ 30MHz 3.00 dB 3.4 dB (Uecispr)
Radiated disturbance, 30MHz ~ 1GHz 4.08 dB 6.3 dB (Ucispr)

The other instruments specified are routine verified to remain within the calibrated levels, no measurement
uncertainty is required to be calculated.

2.2 Modification Record

There were no modifications required for compliance.

Report No.: CEBCAE-WTW-P21090241 Page No. 8/100 Report Format Version: 6.1.3
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General Information

3.1 Description of EUT
Product DC to DC power module 15W
R
POWER

TEL 15-1211N-HS, TEL 15-2411N-HS, TEL 15-4811N-HS, TEL 15-1223N-HS,
Test Model TEL 15-2423N-HS, TEL 15-2411WIN-HS, TEL 15-4811WIN-HS,

TEL 15-2412WIN-HS, TEL 15-2423WIN-HS, TEL 15-4823WIN-HS
Series Model TEL 15-2411WIN - Multiple listing see below

Model Difference

Refer to note as below

Sample Status

Engineering sample

Operating Software N/A
Power Supply Rating Refer to note as below
Accessory Device N/A
Data Cable Supplied N/A

Note:
This report is issued as a duplicate report of BV CPS report no.: CEBCAE-WTW-P21070392. The

1.

difference compared with original report are changing applicant,brand and models for marketing purpose;

therefore all test data was copied from the original test report.
The EUT is an DC to DC power module 15W, the specifications of standard models were listed as below:

Model Number Input Voltage (Range) Output Voltage
Standard With heatsink VDC VDC
TEL 15-2411WIN TEL 15-2411WIN-HS 51
TEL 15-2412WIN TEL 15-2412WIN-HS 12
TEL 15-2413WIN TEL 15-2413WIN-HS 24 15
TEL 15-2415WIN TEL 15-2415WIN-HS (9~ 36) 24
TEL 15-2422WIN TEL 15-2422WIN-HS 12
TEL 15-2423WIN TEL 15-2423WIN-HS 15
TEL 15-4811WIN TEL 15-4811WIN-HS 5.1
TEL 15-4812WIN TEL 15-4812WIN-HS 12
TEL 15-4813WIN TEL 15-4813WIN-HS 48 15
TEL 15-4815WIN TEL 15-4815WIN-HS (18 ~ 75) 24
TEL 15-4822WIN TEL 15-4822WIN-HS +12
TEL 15-4823WIN TEL 15-4823WIN-HS +15
TEL 15-1211N TEL 15-1211N-HS 51
TEL 15-1212N TEL 15-1212N-HS 12
TEL 15-1213N TEL 15-1213N-HS 12 15
TEL 15-1215N TEL 15-1215N-HS (9~18) 24
TEL 15-1222N TEL 15-1222N-HS 12
TEL 15-1223N TEL 15-1223N-HS 15
TEL 15-2411N TEL 15-2411N-HS 5.1
TEL 15-2412N TEL 15-2412N-HS 12
TEL 15-2413N TEL 15-2413N-HS 24 15
TEL 15-2415N TEL 15-2415N-HS (18 ~ 36) 24
TEL 15-2422N TEL 15-2422N-HS +12
TEL 15-2423N TEL 15-2423N-HS +15
TEL 15-4811N TEL 15-4811N-HS 51
TEL 15-4812N TEL 15-4812N-HS 12
TEL 15-4813N TEL 15-4813N-HS 48 15
TEL 15-4815N TEL 15-4815N-HS (36 ~ 75) 24
TEL 15-4822N TEL 15-4822N-HS 12
TEL 15-4823N TEL 15-4823N-HS +15

During the test, the Model No.: TEL 15-1211N-HS, TEL 15-2411N-HS, TEL 15-4811N-HS,
TEL 15-1223N-HS, TEL 15-2423N-HS, TEL 15-2411WIN-HS, TEL 15-4811WIN-HS,
TEL 15-2412WIN-HS, TEL 15-2423WIN-HS, TEL 15-4823WIN-HS were selected as the representative

models for the test and therefore only their test data were recorded in this report.
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3.2 Features of EUT
The tests reported herein were performed according to the method specified by TRACO ELECTRONIC AG,
for detailed feature description, please refer to the manufacturer's specifications or user's manual.

3.3 Operating Modes of EUT and Determination of Worst Case Operating Mode

1. The EUT was pre-tested under operating and standby condition and the worst emission level was found

under operating condition.

2. As client’s requirement, test modes are presented in the report as below.

Mode Model No. Input Voltage Output Voltage Test Condition
Conducted emission test

1 TEL 15-1211N-HS 12Vdc 5.1
2 TEL 15-2411N-HS 24Vdc 5.1
3 TEL 15-4811N-HS 48Vdc 5.1
4 TEL 15-1223N-HS 12Vdc +15
5 TEL 15-2423N-HS 24Vdc +15 Full Load without
6 TEL 15-2411WIN-HS 24Vdc 51 Solution Fixed Board
7 TEL 15-4811WIN-HS 48Vdc 51
8 TEL 15-2412WIN-HS 24Vdc 12
9 TEL 15-2423WIN-HS 24Vdc +15
10 TEL 15-4823WIN-HS 48Vdc +15

Radiated emission, EFT & Surge tests
1 TEL 15-1211N-HS 12Vdc 5.1
2 TEL 15-2411N-HS 24Vdc 5.1
3 TEL 15-4811N-HS 48Vdc 5.1
4 TEL 15-1223N-HS 12Vdc +15
5 TEL 15-2423N-HS 24Vdc +15 Full Load with Solution
6 TEL 15-2411WIN-HS 24Vdc 5.1 Fixed Board
7 TEL 15-4811WIN-HS 48Vvdc 51
8 TEL 15-2412WIN-HS 24Vdc 12
9 TEL 15-2423WIN-HS 24Vdc +15
10 TEL 15-4823WIN-HS 48Vvdc +15

ESD, RS, CS, Magnetic tests
1 TEL 15-1211N-HS 12Vvdc 51 Full Load without
TEL 15-2411WIN-HS 24Vdc 5.1 Solution Fixed Board

3.4 Test Program Used and Operation Descriptions

¢ For Conducted & Radiated tests:
Set the EUT under full load.

¢ For Immunity tests:
Connected a resistor load to DC output port of EUT to make EUT have maximum power consumption
and a multimeter was used to monitor voltage of output.

3.5 Primary Clock Frequencies of Internal Source

The highest frequency generated or used within the EUT or on which the EUT operates or tunes is 480kHz,
provided by TRACO ELECTRONIC AG, for detailed internal source, please refer to the manufacturer's
specifications.

Report No.: CEBCAE-WTW-P21090241 Page No. 10/ 100 Report Format Version: 6.1.3




3.6 Package Specifications by Manufacturer
| Package Specifications
| Mechanical Dimensions
Singlo Output | Dual Output
5 1 Vin Vin
S| 8 NC | Common
s 9 +Vout +Vout
0 | Vout | -vout
” A7 ” “ 6 | +Vin +Vin
wilg 1
305007 NC: No Connection
[+] o
1 8
g 9
. =1 j|
Bottom View 5
s @
16 n 9
=] Q 1‘
-l~ » All dimensions in mm (inches)
30 1524 254 S .
— — = 3 » Tolerance: X X0 5 (X XX0 02)
© X XX+0.25 (X XXX+0.01)
23.4[0.94
» Pin diameter < 0.5 +0 05 (0.02+0.002)

Physical Characteristics

Case Size 23.8x13.7x10.2 mm (0.84x0.54x0.40 inches)

Case Material _

Pin Material Copper Alloy with Tin Piate Over Nickel Subplate
_ Weight - 877

Heatsink (Option —HC7)

441098

—
—
as,
5l

0.5 [0.02]
°
1 8
F| =
. 38
Bottom View el &
3| =
16 w9
3.3 15.24 254
[GE] (0] mam g
24.4 [0.96] &

Physical Charactenistics

Heatsink Material Aluminum

Finish ©  Black Anodized Coating
Weight oo 142g
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> For TEL 15N Series
External Filter meets Total solution (for EFT & Surge & Radiation) EN 55032, class A
@
17
it i
& i
1 1
I I
i !
) }
Single Output Dual Output
Model C1,C2 L1, L2 L3 3 c4 c5 c6 c7 c8
820pF/25V | 10uHI2.2A/
TEL15-121XN | CHEMI-CON = 78mQ 1?28525';\/ 1?285&6;\/
KY Series | 74477410
TEL 15-122XN fﬁgﬂfﬁm 1O$gHrfgf . 1000pF/2KV | 680pF/2kV | 680pF/2KV 1000pF/2KV
kY Seree | 74477410 1808X7R | 1808X7R | 1808 X7R 1808 X7R
470pF/50V | 10uH2.2A/
TEL 15-241XN | CHEMI-CON 78mQ 1?285%2’ 1?285?5';{\’ -
KY Series | 74477410
470pF/50V | 10uH2.2A/
TEL 15-242XN | CHEMI-CON 78mQ 1?285%2’ 1?;)85;/;;\/
KY Series | 74477410
200pF/100V | 10pHR2.2A/
1000pF/2kV | 680pF/2KV | 1000pF/2KV 680pF/2KV
TEL 15-481XN | CHEMI-CON 78mQ 744273222 -
Y Seres | 74477410 1808X7R | 1808X7R | 1808 X7R 1808 X7R
TEL 15.482XN éIZ_IOE”h:{ E)g\r\’j 10‘;8":12(')2” Jaaorazpy | 1900PFIKV | 1500pF2V | 1800pFI2KV | 1800pFI2KV | 1500pF/2KV | 1500pF/2KV
- Y Seres | 74477410 1808X7R | 1808X7R | 1808X7R | 1808X7R | 1808X7R | 1808 X7R
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»  For TEL 15WIN Series
External Filter meets Total solution (for EFT & Surge & Radiation) EN 55032, class A

Model

TEL 15-241XWIN

TEL 15-242XWIN

TEL 15-481XWIN

TEL 15-482XWIN

e
Il
1

ot

Dcoc
CONVERTER

LowD

= po-

Single Output
C1,C2 L1,L2
470uF/50V | 10pH/2.2A/
CHEMI-CON 78mQ
KY Series 74477410
470uF/50V | 10pH/2.2A/
CHEMI-CON 78mQ
KY Series 74477410
220pF/100V | 10pH/2.2A/
CHEMI-CON 78mQ
KY Series 74477410
220uF/100V | 10pH/2.2A/
CHEMI-CON 78mQ
KY Series 74477410

L3

744273222

744273222

C3

1000pF/2kV
1808 X7R

1500pF/2kV
1808 X7R

C4

1000pF/2kV
1808 X7R

1000pF/2kV
1808 X7R

680pF/2kV
1808 X7R

1500pF/2kV
1808 X7R

C5

1000pF/2kV
1808 X7R

1000pF/2kV
1808 X7R

1800pF/2kV
1808 X7R

0C0C
CONVERTER

Lo

LoaD

Dual Output

C6

1800pF/2kV
1808 X7R

C7

680pF/2kV
1808 X7R

1500pF/2kV
1808 X7R

C8

1000pF/2kV
1808 X7R

1500pF/2kV
1808 X7R
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4  Configuration and Connections with EUT

4.1 Connection Diagram of EUT and Peripheral Devices

For Conducted emission test

EUT

Load (A) DC Output |

Fixed Board (C)

Remote site

DC power supply (B)

For Radiated emission

EUT

Load (A) DC Output

Fixed Board (C)

DC power supply (B) DC Input
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Immunity tests:

Multimeter (C)

3
Load (A) 1
2
r—

EUT

."""""""""E leed Board (B)

DC power supply (D)

Remote site
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4.2 Configuration of Peripheral Devices and Cable Connections

Emission tests:

ID Product Brand Model No. Serial No. FCC ID Remarks

A. Load N/A N/A N/A N/A Supplied by client
B. | DC Power Supply GWINSTEK GPC-6030D N/A N/A Supplied by client
C. Fixed Board N/A N/A N/A N/A Supplied by client

Note: All power cords of the above support units are non-shielded (1.8m).

ID Desc;ar‘ilz)lﬁons Qty. Length (m) Shielding (Yes/No)| Cores (Qty.) Remarks
1. DC power cable 1 0.03 N 0 Supplied by client
2. DC power cable 1 0.3 N 0 Supplied by client
3. DC power cable 1 1.0 N 0 Provided by Lab
4. | DC power cable 1 10 N 0 Provided by Lab
Note: The core(s) is(are) originally attached to the cable(s).
Immunity tests:
ID Product Brand Model No. Serial No. FCC ID Remarks
A. Load N/A N/A N/A N/A Supplied by client
B. Fixed Board N/A N/A N/A N/A Supplied by client
C. Multimeter YFE YF-370A N/A N/A Provided by Lab
D. | DC Power Supply CHROMA 62150H-600S | 62150EC00672 N/A Supplied by client
Note: All power cords of the above support units are non-shielded (1.8m).
ID Descriptions Qty. Length (m) Shielding (Yes/No)| Cores (Qty.) Remarks
1. | DC power cable 1 0.03 N 0 Supplied by client
2. | DC power cable 1 0.3 N 0 Supplied by client
3. Data cable 1 1.0 N 0 Provided by Lab
4. | DC power cable 1 10 N 0 Provided by Lab

Note: The core(s) is(are) originally attached to the cable(s).
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5 Conducted Emission from the Mains Power Port
5.1 Limits
Class A
Frequency range . . Detector type / Limits
I
(MH2) Coupling device bandwidth (dBuV)
0.15-0.5 . 79
Quasi-peak / 9kHz
0.5-30.0 73
AMN
0.15-0.5 66
Average / 9kHz
0.5-30.0 60
Class B
Frequency range . . Detector type / Limits
Coupling device
(MH2) ping bandwidth (dBuVv)
0.15-0.5 66 - 56
05-5 Quasi-peak / 9kHz 56
5-30.0 60
AMN
0.15-0.5 56 - 46
05-5 Average / 9kHz 46
5-30.0 50

Notes: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases linearly with the logarithm of the frequency in the range of 0.15 to 0.50 MHz.

5.2 Test Instruments

Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
ROHDE &SCHWARZ
TEST RECEIVER ESCS 30 838251/021 Nov. 3, 2020 | Now. 2, 2021
ROHDE & SCHWARZ
Artificial Mains Network (For EUT) ENV216 101195 May 25, 2021 | May 24, 2022
LISN With Adapter(for EUT) 101195 N/A May 25, 2021 | May 24, 2022
EMCO L.I.S.N. (For peripherals) 3825/2 9504-2359 Jul. 28, 2020 | Jul. 27, 2021
SCHWARZBECK
Artificial Mains Network (For EUT) NNLK8129 8129229 May 20, 2021 | May 19, 2022
SCHWARZBECK
Artificial Mains Network NNLK 8121 8121-808 Apr. 18, 2021 | Apr. 17, 2022
(for EUT)
Software Cond_V7.3.7.4 NA NA NA
RF cable (JYEBAO) With10dB PAD 5D-FB Cable-C03-01 | Sep. 16, 2020 | Sep. 15, 2021
LYNICS Terminator (For EMCO LISN) 0900510 E1-01-300 Jan. 27,2021 | Jan. 26, 2022
LYNICS Terminator (For EMCO LISN) 0900510 E1-01-301 Jan. 27,2021 | Jan. 26, 2022

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.

2. The test was performed in Shielded Room No. 3. (Conduction 3)

3. The VCCI Site Registration No. C-10274.

4, Tested Date: 2021/7/17
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5.3 Test Arrangement

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected
to the power mains through an Artificial Mains Network (AMN). Other support units were connected to the
power mains through another AMN. The two AMNSs provide 50 Ohm/ 50uH of coupling impedance for the

measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted interference.

c. The test results of conducted emissions at mains ports are recorded of six worst margins for quasi-peak
(mandatory) [and average (if necessary)] values against the limits at frequencies of interest unless the

margin is 20 dB or greater.

Note: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)

and average detection (AV) at frequency 0.15MHz-30MHz.

Vertical Ground

/ Reference Plane

/ Test Receiver

EUT
40cm . /‘M\"""‘Z Z Z :
o [ [ ] ~ & |
N T

Horizontal Ground
Reference Plane

Note: 1. Support units were connected to second AMN.
2. The distance specified between EUT/AE and other metallic
objects is =2 0.8 m in the measurement arrangement for

table-top EUT.

3. Cable on the RGP must to be insulated.

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
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5.4

Test Results

Mode 1

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 12Vvdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Positive (+)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.48594 10.04 39.92 | 38.87 | 49.96 | 48.91 | 79.00 | 66.00 | -29.04 | -17.09
2 1.94531 10.12 35.44 | 29.81 | 4556 | 39.93 | 73.00 | 60.00 | -27.44 | -20.07
3 4.37500 10.21 34.20 | 27.77 | 4441 | 3798 | 73.00 | 60.00 | -28.59 | -22.02
4 8.25672 10.28 33.81 | 27.49 | 44.09 | 37.77 | 73.00 | 60.00 | -28.91 | -22.23
5 12.13582 10.35 33.20 | 27.10 | 4355 | 37.45 | 73.00 | 60.00 | -29.45 | -22.55
6 27.66078 10.55 31.18 | 24.82 | 41.73 | 35.37 | 73.00 | 60.00 | -31.27 | -24.63
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value

CAV Limit |

PK Trace e
QP Limit e

%]

1
10.00 30.00

x: QF  Value

MHz
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Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 12Vvdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Negative (-)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.48984 10.03 39.21 | 35.94 | 49.24 | 4597 | 79.00 | 66.00 | -29.76 | -20.03
2 0.97813 10.06 30.88 | 23.62 | 40.94 | 33.68 | 73.00 | 60.00 | -32.06 | -26.32
3 1.95194 10.11 33.32 | 27.08 | 43.43 | 37.19 | 73.00 | 60.00 | -29.57 | -22.81
4 7.30891 10.26 32.47 | 27.11 | 42,73 | 37.37 | 73.00 | 60.00 | -30.27 | -22.63
5 17.56444 10.45 32.62 | 25.88 | 43.07 | 36.33 | 73.00 | 60.00 | -29.93 | -23.67
6 25.31739 10.55 34.99 | 27.18 | 4554 | 37.73 | 73.00 | 60.00 | -27.46 | -22.27
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |

0.15

W
n
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Mode 2

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 24Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Positive (+)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.15000 10.03 33.06 | 13.85 | 43.09 | 23.88 | 79.00 | 66.00 | -35.91 | -42.12
2 0.47813 10.04 34.89 | 34.20 | 4493 | 4424 | 79.00 | 66.00 | -34.07 | -21.76
3 1.91016 10.12 35.66 | 31.60 | 45.78 | 41.72 | 73.00 | 60.00 | -27.22 | -18.28
4 4.29688 10.21 31.70 | 27.44 | 4191 | 37.65 | 73.00 | 60.00 | -31.09 | -22.35
5 9.06014 10.29 34.61 | 31.54 | 4490 | 41.83 | 73.00 | 60.00 | -28.10 | -18.17
6 27.12822 10.54 37.61 | 28.76 | 48.15 | 39.30 | 73.00 | 60.00 | -24.85 | -20.70
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |

0.15
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Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 24Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Negative (-)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.15000 10.03 32.90 | 14.07 | 4293 | 24.10 | 79.00 | 66.00 | -36.07 | -41.90
2 0.47422 10.03 43.39 | 41.76 | 53.42 | 51.79 | 79.00 | 66.00 | -25.58 | -14.21
3 1.90625 10.11 35.30 | 30.81 | 4541 | 40.92 | 73.00 | 60.00 | -27.59 | -19.08
4 5.24219 10.22 3294 | 2795 | 43.16 | 38.17 | 73.00 | 60.00 | -29.84 | -21.83
5 13.80844 10.38 3496 | 31.69 | 4534 | 42.07 | 73.00 | 60.00 | -27.66 | -17.93
6 25.66275 10.56 42.20 | 33.67 | 52.76 | 44.23 | 73.00 | 60.00 | -20.24 | -15.77
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |
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Mode 3

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 48Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Positive (+)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.48203 10.04 46.82 | 46.53 | 56.86 | 56.57 | 79.00 | 66.00 | -22.14 | -9.43
2 1.44531 10.09 39.39 | 39.08 | 49.48 | 49.17 | 73.00 | 60.00 | -23.52 | -10.83
3 3.85547 10.19 39.10 | 38.77 | 49.29 | 4896 | 73.00 | 60.00 | -23.71 | -11.04
4 9.15625 10.29 39.23 | 38.86 | 49.52 | 49.15 | 73.00 | 60.00 | -23.48 | -10.85
5 15.42188 10.41 38.94 | 38.20 | 49.35 | 48.61 | 73.00 | 60.00 | -23.65 | -11.39
6 24.09766 10.52 40.76 | 39.11 | 51.28 | 49.63 | 73.00 | 60.00 | -21.72 | -10.37
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

0.15

PK Trace e
QP Limit e
CAV Limit |

(8]
4
"
n

&
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Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 48Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Negative (-)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.48203 10.03 48.83 | 48.54 | 58.86 | 58.57 | 79.00 | 66.00 | -20.14 | -7.43
2 3.85547 10.19 36.22 | 35.87 | 46.41 | 46.06 | 73.00 | 60.00 | -26.59 | -13.94
3 8.19531 10.28 38.49 | 37.86 | 48.77 | 48.14 | 73.00 | 60.00 | -24.23 | -11.86
4 13.49609 10.38 41.89 | 41.40 | 52.27 | 51.78 | 73.00 | 60.00 | -20.73 | -8.22
5 18.80078 10.48 4471 44.67 55.19 55.15 73.00 60.00 | -17.81 -4.85
6 23.13690 10.53 46.96 | 45.98 | 57.49 | 56.51 | 73.00 | 60.00 | -15.51 | -3.49
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

0.15

PK Trace e
QP Limit e
CAV Limit |

x: QF  Value

1
10.00

1
20.00
MHz
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Mode 4

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 12Vvdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Positive (+)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.46641 10.03 38.64 | 37.15 | 48.67 | 47.18 | 79.00 | 66.00 | -30.33 | -18.82
2 1.40625 10.09 39.22 | 36.55 | 49.31 | 46.64 | 73.00 | 60.00 | -23.69 | -13.36
3 2.80859 10.15 38.84 | 35.16 | 48.99 | 45.31 | 73.00 | 60.00 | -24.01 | -14.69
4 4.68359 10.21 37.64 | 32.78 | 47.85 | 4299 | 73.00 | 60.00 | -25.15 | -17.01
5 8.89217 10.29 37.32 | 3258 | 47.61 | 42.87 | 73.00 | 60.00 | -25.39 | -17.13
6 27.61328 10.55 37.14 | 34.09 | 4769 | 4464 | 73.00 | 60.00 | -25.31 | -15.36
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |

0.15
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Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 12Vvdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Negative (-)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.46641 10.03 34.84 | 29.64 | 44.87 | 39.67 | 79.00 | 66.00 | -34.13 | -26.33
2 1.40234 10.08 33.34 | 30.82 | 43.42 | 40.90 | 73.00 | 60.00 | -29.58 | -19.10
3 2.80859 10.15 31.38 | 26.70 | 4153 | 36.85 | 73.00 | 60.00 | -31.47 | -23.15
4 9.35156 10.30 30.87 | 24.79 | 41.17 | 35.09 | 73.00 | 60.00 | -31.83 | -24.91
5 19.17969 10.48 29.73 | 22.01 | 40.21 | 32.49 | 73.00 | 60.00 | -32.79 | -27.51
6 27.11859 10.57 36.81 | 32.68 | 47.38 | 43.25 | 73.00 | 60.00 | -25.62 | -16.75
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |

0.15

(3]
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Mode 5

Frequency Range |150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 24Vdc

Environmental Conditions

25 °C, 75% RH, 1000 mbar

Tested by Paul Chen

Phase Of Power : Positive (+)

Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.

1 0.47813 10.04 39.80 | 39.71 | 49.84 | 49.75 | 79.00 | 66.00 | -29.16 | -16.25
2 1.42969 10.09 41.16 | 40.85 | 51.25 | 50.94 | 73.00 | 60.00 | -21.75 | -9.06
3 2.38281 10.14 40.68 | 40.35 | 50.82 | 50.49 | 73.00 | 60.00 | -22.18 | -9.51
4 8.57429 10.28 40.57 | 40.06 | 50.85 | 50.34 | 73.00 | 60.00 | -22.15 | -9.66
5 17.62319 10.45 38.92 | 38.72 | 49.37 | 49.17 | 73.00 | 60.00 | -23.63 | -10.83
6 25.71509 10.53 38.58 | 38.02 | 49.11 | 4855 | 73.00 | 60.00 | -23.89 | -11.45

Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value

10— ——
PK Trace e
0D —| QP Limit "
s CAV Limit |
20—
T
TO—|
m_—q[ 2 3 4 = &
oo
P
a0
20
10—
x: QF  Value
o-
0. I1 5 1 IE:O 10.‘00 30.‘00
MHz
Report No.: CEBCAE-WTW-P21090241 Page No. 27 /100 Report Format Version: 6.1.3




Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 24Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Negative (-)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.47422 10.03 40.97 | 40.67 | 51.00 | 50.70 | 79.00 | 66.00 | -28.00 | -15.30
2 2.85547 10.15 30.88 | 30.59 | 41.03 | 40.74 | 73.00 | 60.00 | -31.97 | -19.26
3 6.66406 10.25 31.69 | 31.34 | 41.94 | 4159 | 73.00 | 60.00 | -31.06 | -18.41
4 12.85165 10.36 34.40 | 34.16 | 44.76 | 4452 | 73.00 | 60.00 | -28.24 | -15.48
5 23.79578 10.54 37.34 | 37.24 | 47.88 | 47.78 | 73.00 | 60.00 | -25.12 | -12.22
6 29.50272 10.59 38.90 | 38.45 | 49.49 | 49.04 | 73.00 | 60.00 | -23.51 | -10.96
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |

0.15

x: QF  Value

1
10.00

1
20.00
MHz
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Mode 6

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 24Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Positive (+)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.46641 10.03 51.53 | 50.03 | 61.56 | 60.06 | 79.00 | 66.00 | -17.44 | -5.94
2 0.93516 10.07 37.13 | 35.23 | 47.20 | 45.30 | 73.00 | 60.00 | -25.80 | -14.70
3 2.33594 10.13 33.63 | 31.25 | 43.76 | 41.38 | 73.00 | 60.00 | -29.24 | -18.62
4 4.67188 10.21 32.01 | 28.63 | 4222 | 38.84 | 73.00 | 60.00 | -30.78 | -21.16
5 9.80742 10.31 32.72 | 30.32 | 43.03 | 40.63 | 73.00 | 60.00 | -29.97 | -19.37
6 26.61759 10.54 31.75 | 29.49 | 4229 | 40.03 | 73.00 | 60.00 | -30.71 | -19.97
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |
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Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 24Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Negative (-)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.47031 10.03 51.27 | 51.14 | 61.30 | 61.17 | 79.00 | 66.00 | -17.70 | -4.83
2 0.93906 10.06 38.63 | 38.06 | 48.69 | 48.12 | 73.00 | 60.00 | -24.31 | -11.88
3 2.34375 10.13 35.86 | 35.39 | 4599 | 45,52 | 73.00 | 60.00 | -27.01 | -14.48
4 8.42596 10.28 37.06 | 36.71 | 47.34 | 46.99 | 73.00 | 60.00 | -25.66 | -13.01
5 23.86880 10.54 39.46 | 38.42 | 50.00 | 48.96 | 73.00 | 60.00 | -23.00 | -11.04
6 29.94089 10.59 40.83 | 39.22 | 51.42 | 49.81 | 73.00 | 60.00 | -21.58 | -10.19
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |

0.15
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Mode 7

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 48Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Positive (+)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.46641 10.03 49.68 | 49.38 | 59.71 | 59.41 | 79.00 | 66.00 | -19.29 | -6.59
2 0.93261 10.07 40.85 | 40.54 | 50.92 | 50.61 | 73.00 | 60.00 | -22.08 | -9.39
3 2.33085 10.13 38.93 | 38.62 | 49.06 | 48.75 | 73.00 | 60.00 | -23.94 | -11.25
4 8.37972 10.28 38.55 | 37.69 | 48.83 | 4797 | 73.00 | 60.00 | -24.17 | -12.03
5 19.06994 10.47 39.68 | 38.84 | 50.15 | 49.31 | 73.00 | 60.00 | -22.85 | -10.69
6 29.74809 10.56 44.34 | 42.44 | 5490 | 53.00 | 73.00 | 60.00 | -18.10 | -7.00
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

0.15

PK Trace e
QP Limit e
CAV Limit |
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Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 48Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Negative (-)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.46250 10.03 51.70 | 51.43 | 61.73 | 61.46 | 79.00 | 66.00 | -17.27 | -4.54
2 0.92734 10.06 39.54 | 39.19 | 49.60 | 49.25 | 73.00 | 60.00 | -23.40 | -10.75
3 2.31649 10.12 37.99 | 37.74 | 4811 | 47.86 | 73.00 | 60.00 | -24.89 | -12.14
4 8.34106 10.28 38.94 | 38.61 | 49.22 | 48.89 | 73.00 | 60.00 | -23.78 | -11.11
5 18.96144 10.48 42.12 | 41.67 | 52.60 | 52.15 | 73.00 | 60.00 | -20.40 | -7.85
6 29.64775 10.59 48.07 | 44.68 | 58.66 | 55.27 | 73.00 | 60.00 | -14.34 | -4.73
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

0.15

PK Trace e
QP Limit e
CAV Limit |
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Mode 8

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 24Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Positive (+)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.46641 10.03 49.64 | 49.35 | 59.67 | 59.38 | 79.00 | 66.00 | -19.33 | -6.62
2 1.39989 10.09 39.30 | 39.11 | 49.39 | 49.20 | 73.00 | 60.00 | -23.61 | -10.80
3 2.80477 10.15 39.80 | 39.49 | 49.95 | 49.64 | 73.00 | 60.00 | -23.05 | -10.36
4 5.60956 10.23 39.91 | 39.35 | 50.14 | 49.58 | 73.00 | 60.00 | -22.86 | -10.42
5 10.28000 10.32 39.55 | 39.16 | 49.87 | 49.48 | 73.00 | 60.00 | -23.13 | -10.52
6 18.21886 10.46 37.64 | 36.43 | 48.10 | 46.89 | 73.00 | 60.00 | -24.90 | -13.11
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value

0.15

PK Trace
QP Limit
CAV Limit

[
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Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 24Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Negative (-)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.46641 10.03 50.10 | 49.81 | 60.13 | 59.84 | 79.00 | 66.00 | -18.87 | -6.16
2 1.39844 10.08 39.55 | 39.28 | 49.63 | 49.36 | 73.00 | 60.00 | -23.37 | -10.64
3 3.73047 10.19 37.83 | 37.16 | 48.02 | 47.35 | 73.00 | 60.00 | -24.98 | -12.65
4 9.78280 10.31 38.19 | 37.78 | 48,50 | 48.09 | 73.00 | 60.00 | -24.50 | -11.91
5 19.56341 10.49 39.57 | 38.94 | 50.06 | 49.43 | 73.00 | 60.00 | -22.94 | -10.57
6 27.47389 10.57 4228 | 41.71 | 52.85 | 52.28 | 73.00 | 60.00 | -20.15 | -7.72
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |

0.15
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Mode 9

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 24Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Positive (+)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.47422 10.03 40.61 | 40.30 | 50.64 | 50.33 | 79.00 | 66.00 | -28.36 | -15.67
2 0.94688 10.07 40.92 | 40.59 | 50.99 | 50.66 | 73.00 | 60.00 | -22.01 | -9.34
3 3.78516 10.19 41.27 | 40.82 | 51.46 | 51.01 | 73.00 | 60.00 | -21.54 | -8.99
4 9.92987 10.31 42.15 | 41.80 | 52.46 | 52.11 | 73.00 | 60.00 | -20.54 | -7.89
5 19.38700 10.48 41.61 | 4148 | 52.09 | 51.96 | 73.00 | 60.00 | -20.91 | -8.04
6 28.84000 10.55 42.89 | 4229 | 53.44 | 52.84 | 73.00 | 60.00 | -19.56 | -7.16
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |

3]

0.15
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Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 24Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Negative (-)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.47422 10.03 46.82 | 46.52 | 56.85 | 56.55 | 79.00 | 66.00 | -22.15 | -9.45
2 1.42188 10.08 36.08 | 35.77 | 46.16 | 4585 | 73.00 | 60.00 | -26.84 | -14.15
3 4.73839 10.21 35.42 | 34.97 | 4563 | 45.18 | 73.00 | 60.00 | -27.37 | -14.82
4 9.00018 10.29 34.66 | 34.36 | 4495 | 4465 | 73.00 | 60.00 | -28.05 | -15.35
5 23.67961 10.54 39.19 | 36.00 | 49.73 | 46.54 | 73.00 | 60.00 | -23.27 | -13.46
6 29.82488 10.59 43.61 | 43.41 | 54.20 | 54.00 | 73.00 | 60.00 | -18.80 | -6.00
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |

0.15
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Mode 10

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 48Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Positive (+)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.47422 10.03 48.82 | 48.55 | 58.85 | 58.58 | 79.00 | 66.00 | -20.15 | -7.42
2 0.94688 10.07 43.95 | 4356 | 54.02 | 53.63 | 73.00 | 60.00 | -18.98 | -6.37
3 3.78906 10.19 40.55 | 40.26 | 50.74 | 50.45 | 73.00 | 60.00 | -22.26 | -9.55
4 9.94676 10.31 40.24 | 39.87 | 50.55 | 50.18 | 73.00 | 60.00 | -22.45 | -9.82
5 19.41719 10.48 39.64 | 39.36 | 50.12 | 49.84 | 73.00 | 60.00 | -22.88 | -10.16
6 28.88400 10.55 39.10 | 38.86 | 49.65 | 49.41 | 73.00 | 60.00 | -23.35 | -10.59
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

0.15

PK Trace e
QP Limit e
CAV Limit |

(3]

W
n

Report No.: CEBCAE-WTW-P21090241

Page No. 37 /100

Report Format Version: 6.1.3




Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP) / Average
(AV), 9kHz

Input Power 48Vdc Environmental Conditions |25 °C, 75% RH, 1000 mbar
Tested by Paul Chen
Phase Of Power : Negative (-)
Frequency |[Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.47422 10.03 51.34 | 51.00 | 61.37 | 61.03 | 79.00 | 66.00 | -17.63 | -4.97
2 0.95078 10.06 40.20 | 40.08 | 50.26 | 50.14 | 73.00 | 60.00 | -22.74 | -9.86
3 4.27205 10.20 33.21 | 32.80 | 43.41 | 43.00 | 73.00 | 60.00 | -29.59 | -17.00
4 9.01835 10.29 34.86 | 3451 | 45.15 | 44.80 | 73.00 | 60.00 | -27.85 | -15.20
5 19.92434 10.50 34.62 | 3436 | 45.12 | 4486 | 73.00 | 60.00 | -27.88 | -15.14
6 28.45650 10.58 36.48 | 36.00 | 47.06 | 46.58 | 73.00 | 60.00 | -25.94 | -13.42
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace e
QP Limit e
CAV Limit |
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Kb
6 Radiated Emission at Frequencies up to 1GHz
6.1 Limits
Class A
Frequency range Distance Limits
(MH2z) (m) (dBuV/m)
30 - 230 40
10
230 - 1000 47
30 - 230 3 50
230 - 1000 57
Class B
Frequency range Distance Limits
(MHz) (m) (dBuV/m)
30 - 230 30
10
230 - 1000 37
30 - 230 3 40
230 - 1000 47
FM Receivers
Frequency range Distance Class B limits
(dBuV/m)
(MHz) (m) -
Fundamental Harmonics
30 - 230 42
230 - 300 10 50 42
300 - 1000 46
30 - 230 52
230 - 300 3 60 52
300 - 1000 56

These relaxed limits apply only to emissions at the fundamental and harmonic frequencies of the local oscillator.
Signals at all other frequencies shall be compliant with the limits given in Table A.4 of EN 55032.

Note: The lower limit shall apply at the transition frequencies.
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6.2 Test Instruments

Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
EMCI Preamplifier EMC9135 980326 Feb. 18, 2021 | Feb. 17, 2022
EMCI Preamplifier EMC9135 980327 Feb. 18,2021 | Feb. 17, 2022
Agilent Test Receiver N9038A MY50010135 May 28, 2021 | May 27, 2022
Agilent Test Receiver N9038A MY51210114 Jan. 22,2021 | Jan. 21, 2022
Schwarzbeck Antenna VULB9168 9168-316 Nov. 6, 2020 Nov. 5, 2021
Schwarzbeck Antenna VULB9168 9168-317 Nov. 6, 2020 Nov. 5, 2021
Max Full. Turn Table & Tower MF7802 MF7802121 NA NA
Max Full. Tower MF7802 MF780208105 NA NA
Software Radiated_V8.7.08 NA NA NA
JYEBAO RF cable
With 5dB PAD LMR-600 CABLE-CHB8-01.V | Sep. 25, 2020 | Sep. 24, 2021
JYEBAO RF cable
With 5dB PAD LMR-600 CABLE-CH8-02.H | Nov. 13, 2020 | Nov. 12, 2021
WOKEN RF cable
With 5dB PAD 8D CABLE-CHB8-03.3M | Sep. 25, 2020 | Sep. 24, 2021
Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to NML/ROC and NIST/USA.
2. The test was performed in Chamber No. 8.
3. The VCCI Site Registration No. R-12946.
4. Tested Date: 2021/7/17
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6.3 Test Arrangement

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at an accredited test facility.
The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 10 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

c. The antenna is a broadband antenna, and its height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal and vertical polarizations of
the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to find
the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is up to 1 GHz.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
guasi-peak detection (QP) at frequency up to 1GHz.

2. The measurement distance is the shortest horizontal distance between an imaginary circular periphery
just encompassing this arrangement and the calibration point of the antenna.

Ant. Tower

1-4m
Variable
EUT& L 3m or 10m C /

| |
Support Units

|—\|\:|| Test Tabl
/es aple
SOCmT

£

Ground Plane

Test Receiver

—

MOOOO

Note: Cable on the RGP must to be insulated.

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
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6.4 Test Results
Mode 1

Detector Function & .
Frequency Range 30MHz ~ 1GHz Resolution Bandwidth Quasi-Peak (QP), 120kHz

Input Power 12Vdc Environmental 26 °C, 60% RH, 1000 mbar
Conditions

Tested By Paul Chen

Antenna Polarity & Test Distance : Horizontal at 10 m

Frequency Emission Limit Margin Antgnna Table Raw Correction

No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)

1 113.20 28.68 QP 40.00 -11.32 4.00H 22 48.09 -19.41

2 131.85 33.49 QP 40.00 -6.51 4.00H 193 51.16 -17.67

3 159.06 34.94 QP 40.00 -5.06 4.00H 187 51.00 -16.06

4 180.86 31.67 QP 40.00 -8.33 4.00H 19 49.43 -17.76

5 226.18 33.31 QP 40.00 -6.69 4.00H 28 52.48 -19.17

6 417.64 34.60 QP 47.00 -12.40 3.87H 184 47.34 -12.74

Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna F