BUREAU
VERITAS

TEST REPORT
CERTIFICATE OF CONFORMITY

Standards: 47 CFR FCC Part 15, Subpart B, Class A
ANSI C63.4:2014
Report No.: FDBDBO-WTW-P21071168
Model No.: VAC-1000
Series Model: yAC-1000 Series, VAC-IXXXXXXXXXXXXXXXXXXXXXXXXXXX
(“X” can be 0-9, A-Z or blank for marketing purposes)
Received Date: 2021/8/2
Test Date: 2021/8/16 ~ 2021/8/18
Issued Date: 2021/9/28

Applicant: Vecow Co., Ltd.
Address: 3F, No.10, Jiankang Rd., Zhonghe Dist., New Taipei City 23586, Taiwan

Issued By: Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch Lin Kou
Laboratories

Lab Address: No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan
Test Location: No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan
FCC Registration /
Designation Number: 418586/ TW1078

T | 'U"V“Cﬁ; , Date: 2021/9/28

o
Jim Hsiang / Associate Technical Manager

Approved by :

This test report consists of 28 pages in total. It may be duplicated completely for legal use with the approval of the applicant.
It should not be reproduced except in full, without the written approval of our laboratory. The test results in the report only
apply to the tested sample. The test results in this report are traceable to the national or international standards.

\\\\\\nlul,,//, - S
NNNZ ST
N \)TA F

"y
X

)

YN e ACCREDITED
Prepared by : Vivian Chen / Senior Specialist Certificate #4327.01

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.

Report No.: FDBDBO-WTW-P21071168 Page No. 1/28 Report Format Version: 7.1.0



BUREAU

Table of Contents
RIS O o g oY B =TT o] o T 3
O O <Y o {11 wF=1 1o ] o PN 4
2 SUMMArY OF TEST RESUILS ...ttt e oo s e e a bttt e e e e e s e aa bt be et e e e e e e s e s abbbeeeeeaeeeaaanbnbaneeaaeeeaaannnes 5
2.1 MEASUIEMENT UNCEITAINTY ......viiiiiieeeei it et e e e e e s st e e e e e e e s ss et eeeeeeassanteeeeeeeaesssannssteeeeaaeassansnaeneeeeesesanrnrnneeaeeann 5
2.2 Supplementary INFOIMALION ...........uuiiiiiie e r e e e e s s s e e e e e e e e st et e e e eeeeessnsstareeeeeeeseannntenneees 5
I €T oY= &= 1IN ) 0] 0 4= L T o) o T 6
3.1 1= ST g o] 10T 0 LU N SRR 6
3.2 Primary Clock Frequencies Of INtErNAl SOUICE..........ueuiiiiiiiiiiiiieiee et e e e e e s e e e e e s s st e e e e e e e s snnrnraeeeaaeanan 6
3.3 FEATUIES OF EUT ..euniiiiiiiiiiii ettt e e e e e et et e e e e e e e et et e seee s e e e e s ba s e eeaes e e s bbb s eeesee s s s baaa s eessesssebbaaasesesensrabannaneanns 6
3.4 Operating Modes of EUT and Determination of Worst Case Operating Mode ..........ccccveeveeieiiiciiiieeee e 7
3.5 Test Program Used and Operation DESCIPLIONS ........cciiiiiiiiieiiee e e s iiiiiee e e e e e s s st eeee s e s ssanraaeeeeeeesssnnranereeeessannne 7
3.6 Connection Diagram of EUT and Peripheral DEVICES ........cuieeiiiiiiiiiiee et se e e e e e e s e e e e e e s ananneaee s 8
3.7 Configuration of Peripheral Devices and Cable CONNECONS ..........ceiiiiiiiiiiiiiiiiee e 9
N TSy A [ FSY A U =T 1 10
4.1 Conducted EmISSIONS frOM POWEE POITS.......ccoiiiiiiiii ettt e e e e e et e e e s e e e s e e e bab s e e e s eseesbbb e seasseeerees 10
4.2 Radiated EMISSIONS UP 10 1 GHZ ... ...eeiiieiiiie et s ettt e e e e e s e e e e e e s sa e a e e e e e e e s santaaaneeaaeaesnns 11
4.3 Radiated EMISSIONS ADOVE 1 GHZ.....uuuiiiiiiiieiiiie ettt e e e e e et s e e e s e s e aa b s e e e s e s s es bbb s e eesessesbaansass 12
LI I T 0 T Fo o) A =TS S 1K= 1T 13
5.1 Conducted EmISSIONS frOM POWEE POITS.......cciiiieiiiiii ettt e e e e e et e s e s e e e s e e e bab s e e e s eseesbbb e seesseserens 13
5.2 Radiated EMISSIONS UP 10 1 GHZ ...ttt e e e e e e s e e e e e e s et nba e e e e e e s s snnrnrnneeaaeaean 13
5.3 Radiated EMISSIONS ADOVE 1 GHZ.....uuuiiiiiiiieieiie ettt e e e e et s e e e s e e e aa b s e e e e s s sesbab s e eesessesbaansass 13
R L=y N § =T a T 1=T0 0[] oL T PP P PP P PP PPPPPPPPPPPPPPPPRt 14
6.1 Conducted EmISSIONS frOM POWEE POITS ........coiiiiiiii e eeee e e ettt e e e e e et e e e e e e e s e e saab s e e e s esesabaaa e seeeseeesees 14
6.2 Radiated EMISSIONS UP 10 1 GHZ ...ttt ettt e e e e et e e e e e e e st be e e e e e e e s santnaaeeeaaeeaas 15
6.3 Radiated EMISSIONS ADOVE 1 GHZ......uuuiiiiiiiiiieieee ettt e e e e e et e s e e e s e s e e et s e e e e e s sesba b s e esaeseeabaansans 16
A =Y A ST U1 £ 17
7.1 Conducted EmISSIONS frOM POWEE POITS........coiiiiiiiii ettt e e e e e et e e e e e s e e sbab s e e eaesesabab e s eaeseeesens 17
7.2 Radiated EMISSIONS UP 10 1 GHZ ...ttt e e e e st e e e e e e e st e e e e e e e s santaaaeaeaaeeaas 21
7.3 Radiated EMISSIONS ADOVE 1 GHZ.....uuuniiiiiiiiiieiiee ettt e e e e e et s e e e s e e e e et s e e e s e s seebab s e eeaeseeabaanans 23
8  PiICtUres Of TEST AITANGEIMENTS ...oiii ittt e oottt et e e e e e o e be et e e aaa e s e o s bbb et e eeaeesaansbbeeeeaaeeaaannsbeeeeaaeseaaannne 25
8.1 Conducted EmISSIONS frOM POWEE POITS.......ccoiiiiiiiii e ettt e e e e e st e e e s e e e s e e s aab s e e e s esesabab e seaeseeesens 25
8.2 Radiated EMISSIONS UP 10 1 GHZ ...ttt e e e e e e et e e e e e e e s et ba e e e e e e e s snntntaeaeaaeeeas 26
8.3 Radiated EMISSIONS GDOVE 1 GHZ.....uuuniiiiiiiiiiiiee ettt e e e e e et e s e e e e e s e e et s e e e s e s s eaba s eeeaeseeabaanans 27
9 Information Of the TeStING LADOTrAtOFIES ..cooii ittt e e et e e e e e e s e babe e e e e e e e e e annnes 28

Report No.: FDBDBO-WTW-P21071168 Page No. 2/28 Report Format Version: 7.1.0



BUREAU

Release Control Record
Issue No. Description Date Issued
FDBDBO-WTW-P21071168 Original release. 2021/9/28

Report No.: FDBDBO-WTW-P21071168 Page No. 3/28 Report Format Version: 7.1.0




BUREAU
VERITAS

1 Certification

Product: Arm-based Edge Al Computing System
Brand: Vecow
Test Model: VAC-1000

Series Model: VAC-1000 Series, VAC-1LXXXXXXXXXXXXXXXXXXXXXXXXXXX
(“X” can be 0-9, A-Z or blank for marketing purposes)
Sample Status: Engineering sample

Applicant: Vecow Co., Ltd.
Test Date: 2021/8/16 ~ 2021/8/18

Standards: 47 CFR FCC Part 15, Subpart B, Class A
ANSI C63.4:2014

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.
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The test items that the EUT needs to perform according to its interfaces and functions evaluation are as follows:

FCC Part 15 Test ltem Result/Remarks Verdict
Clause
15.107 Conducted Emissions from Power Ports _l\gif.i(r)rlu(;an;sg.iggg(éllaiﬂsé margin is Pass
15100 Radiated Emissions up to 1 GHz I\glgcr)n géﬂ Eﬁazsgg_]glcl\lﬂaji A marg?n ?S Pass
Radiated Emissions above 1 GHz gg‘_ggﬂ;?;?&%i?ﬁémargm 'S Pass

Note: Determining compliance based on the results of the compliance measurement, not taking into account measurement
instrumentation uncertainty.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT:

Expanded Uncertainty

Measurement Frequency (k=2) ()
Conducted Emissions from Power Ports 150kHz ~ 30MHz 2.94 dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 4.41 dB
Radiated Emissions above 1 GHz Above 1GHz 4.48 dB

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

2.2 Supplementary Information

There is not any deviation from the test standards for the test method, and no modifications required for compliance.

Report No.: FDBDBO-WTW-P21071168 Page No.5/28
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3 General Information
3.1 Description of EUT

Product Arm-based Edge Al Computing System
Brand Vecow
Test Model VAC-1000
Series Model VAC-1000 Series, VAC-LXXXXXXXXXXXXXXXXXXKXXXXX XXX
(“X” can be 0-9, A-Z or blank for marketing purposes)
Model Difference For marketing purpose
Sample Status Engineering sample
Operating Software Ubuntu Server 18.04 LTS
Power Supply Rating DC from Adapter
Accessory Device N/A
Data Cable Supplied N/A
Note:
The manufacturer provided the adapter for the test:
Brand FSP
Model FSP120-AABN2
Input Power 100-240Vac, 1.8A, 50-60Hz
Output Power 24Vdc, 5A, 120W
Power Line DC cable (1.5m) with one ferrite core.

3.2 Primary Clock Frequencies of Internal Source

The highest frequency generated or used within the EUT or on which the EUT operates or tunes is 1GHz, provided by
Vecow Co., Ltd., for detailed internal source, please refer to the manufacturer's specifications.

3.3 Features of EUT

1. The tests reported herein were performed according to the method specified by Vecow Co., Ltd., for detailed feature
description, please refer to the manufacturer's specifications or user's manual.

2. The EUT configured with the following key components:

Components Brand Model Specification
CPU Foxconn Cortex-A53 MPCore 1GHZ
RAM INNODISK M4DS-AGS1QC0J-BCFS 16GB DDR4 2400 W/T SODIMM
M.2 INNODISK DEM28-B56M61EWAQF-HO03 3TE2 256GB
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3.4 Operating Modes of EUT and Determination of Worst Case Operating Mode

1. The EUT is designed with AC power of rating 100-240Vac, 50-60Hz.
For radiated emission evaluation, 230Vac/50Hz (for EN 50155), 120Vac/60Hz (for FCC Part 15) had been covered
during the pre-test. The worst data was found at 230Vac/50Hz and recorded in the applied test report.

2. Test modes are presented in the report as below.

Mode Test Condition Input Power
Conducted emission test
1 Full System 240Vac/ 60Hz& 120Vac/ 60Hz
Radiated emission test
1 Full System 230Vac/ 50Hz

3.5 Test Program Used and Operation Descriptions

® 2 o T

each).

—h

g. Notebook PC sent messages to printer and printer printed them out.
h. Steps c-g were repeated.

Report No.: FDBDBO-WTW-P21071168

Turned on the power of all equipment.
EUT ran a test program to enable all functions.
Notebook PC sent messages to EUT.
Notebook PCs (kept in a remote area) ping EUT via two STP LAN cables (10m each).

Page No. 7 /28

EUT sent and received messages to/from Notebook PCs (kept in a remote area) via two STP LAN cables (10m

Notebook PC sent “H” messages to panel. Then it displayed “H” messages on its screens.
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3.6 Connection Diagram of EUT and Peripheral Devices
g ey
USB Keyboard (E) USB 3.0
R : ...................... 3 k
USB Mouse (D) USB 3.0 Console Notebook PC (A)
1
EUT USB Mouse (B)
USB Printer (C) 2
Adapter (H) 7 .....................
= DC Input :
N ] e
230Vac or 120Vac GND :
or 240Vac | vveeesmenn 1 LANT,2
= 9

Remote site

Notebook PC * 2 (F-G)

Report No.: FDBDBO-WTW-P21071168 Page No. 8/28 Report Format Version: 7.1.0



BUREAU

3.7 Configuration of Peripheral Devices and Cable Connections
ID Product Brand Model No. Serial No. FCC ID Remarks
A Notebook PC LENOVO T480 PF1EZSAW N/A Provided by Lab
B. USB Mouse DELL MOCZUL CN‘O49TBV_\Q(()'53RCOO‘77 N/A Provided by Lab
C. USB Printer HP HP Ozfgi?;t Pro CN55FCV012 FCC DoC Approved | Provided by Lab
D. USB Mouse DELL MOCZUL CN'O49T3V\(/);'7PRRCOO'77 N/A Provided by Lab
E. USB Keyboard Dell KB216t CN'OwsfﬁF;bLsoe’oo'?C N/A Provided by Lab
F. Notebook PC ASUS PU401L E9NXBC002007372 N/A Provided by Lab
G. Notebook PC LENOVO T480 PF1EZSA2 N/A Provided by Lab
H. Adapter FSP FSP120-AABN2 N/A N/A Supplied by client
Note:
1. All power cords of the above support units are non-shielded (1.8m).
2. ltems F-G acted as communication partners to transfer data.
L Shielding
ID Cable Descriptions Qty. Length (m) (Yes/No) Cores (Qty.) Remarks
1. USB cable 1 1.8 Y 0 Provided by Lab
2. USB cable 1 1.8 Y 0 Provided by Lab
3. Micro USB to USB cable 1 1.8 Y 0 Provided by Lab
4. GND cable 1 15 N 0 Provided by Lab
5. USB cable 1 1.8 Y 0 Provided by Lab
6. USB cable 1 1.8 Y 0 Provided by Lab
7. DC power cable 1 15 N 1 Supplied by client
8. AC power cable 1 1.8 N 0 Provided by Lab
9. LAN cable 2 10 Y 0 Provided by Lab (RJ45, Cat.5e)

Note: The core(s) is(are) originally attached to the cable(s).
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The calibration interval of the all test instruments are 12 months and the calibrations are traceable to NML/ROC and

NIST/USA.

4.1 Conducted Emissions from Power Ports

Description & Manufacturer Model No. Serial No. Calibrated Date | Calibrated Until
;‘;Sé Receiver ESR3 102413 2021/2/8 20221217
E':g' ESH2-Z5 100104 2020/12/18 2021/12/17
LISN
O WARZBECK NNLK8129 8129229 2021/5/20 2022/5/19
DC LISN NNLK 8121 8121-808 2021/4/18 2022/4/17
SCHWARZBECK
LISN
o WARZBECK NNLK 8121 8121-731 2021/4/28 2022/4/27
H?&Ns ESH3-75 847265/023 2020/11/11 2021/11/10
;'sg' ENV216 101196 2021/4/26 2022/4/25
E'Sg ESH3-76 844950/018 2021/7/25 202217124
ggSL'SN ESH3-76 100219 2021/7/25 202217124
RF Coaxial Cable 5D-FB Cable-CO9-01  |2021/8/13 2022/8/12
Commate
éﬁ?”“"’“or STI02-2200-10 NO.2 2021/8/13 2022/8/12
50 ohms Terminator
VI 0900510 E1-01-299 2021/1/27 2022/1/26
Isolation Transformer D-65396 017 2020/9/14 2021/9/13
Erika Fiedler
Software
Sorwar Cond V7.3.7.4 NA NA NA

Note: 1. The test was performed in Linkou Conduction 09.
2. The VCCI Site Registration No. C-11312.

3. Tested Date: 2021/8/18

Report No.: FDBDBO-WTW-P21071168
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4.2 Radiated Emissions up to 1 GHz
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Description & Manufacturer Model No. Serial No. Calibrated Date Calibrated Until
Egcse"’er ESCI 100412 2020/8/28 2021/8/27
BILOG Antenna CBL 6111D 22263 2020/11/5 2021/11/4
Schaffner
Pre_Amplifier 310N 352922 2021/2/17 2022/2/16
Sonoma
RF Coaxial Cable 8D-FB Cable-ST4-01 2021/3/24 2022/3/23
Pacific
Altenuator UNAT-5+ PAD-ST4-01 2021/3/24 2022/3/23
Mini-Circuits
ADT. Turn Table TT100 0401 NA NA
ADT. Tower AT100 0401 NA NA
Software .

SVADT Radiated_V7.6.15.9.5 |NA NA NA
Note: 1. The test was performed in Linkou Open Site4 , The test site validated date: 2021/03/20(NSA)

2. The VCCI Site Registration No. R-11038.

3. Tested Date: 2021/8/16
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4.3 Radiated Emissions above 1 GHz
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Description & Manufacturer Model No. Serial No. Calibrated Date | Calibrated Until
f\gﬁgﬁ:‘m Analyzer E4446A MY51100009 2021/6/29 2022/6/28
Spectrum N9020B MY60110438 2020/12/2 2021/12/1
Keysight
;‘Sﬁ;ﬁfce"’er N9038A MY51210137 2021/6/16 2022/6/15
E'E'amp"f'er 84498 3008A01292 2021/2/19 2022/2/18
E,r\ja’l*mp“f'er EMCO0126545 980076 2021/2/19 2022/2/18
E?g” Antenna 3117-PA 00215857 2020/11/22 2021/11/21
Antenna(Horn)

EMGO 3115 6714 2020/11/22 2021/11/21

,\PArIeT—E%mp“f'er AMF-6F-260400-33-8P 892164 2021/2/19 2022/2/18

Eﬁgﬁmp“f'er EMC184045B 980235 2021/2/19 2022/2/18

Broadband Horn Antenna BBHA 9170 212 2020/11/22 2021/11/21

Schwarzbeck

RF Coaxial Cable KIK50-UP0279-K1K50-300 |1 ciioam)04 120217778 0221717

Rosnol 0

RF Coaxial Cable

WOKEN WCo1 Cable-CH10-03 2021/7/8 2022/717

Attenuator BW-N4WS5+ PAD-CH10-02 2021/7/8 2022/717

Mini-Circuits

Attenuator BW-K3-2W44+ PAD-CH7-03 2021/7/8 2022/717

Mini-Circuits

BandPass Filter

MICRG TRONICS BRM17690 005 2021/5/28 2022/5/27

Notch filter

MICRO-TRONICS BRC50703-01 010 2021/5/28 2022/5/27
Turn Table & Tower MF7802 MF780208216 NA NA

Max Full

Software .

BVADT Radiated_V8.7.08 NA NA NA

Note: 1. The test was performed in Linkou 966 Chamber 3 (CH10).

2. The VCCI Site Registration No. G-10427
3. Tested Date: 2021/8/18

Report No.: FDBDBO-WTW-P21071168
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5 Limits of Test Items

5.1 Conducted Emissions from Power Ports

Frequency (MHz) Class A (dBuV) Class B (dBuV)
Quasi-peak Average Quasi-peak Average
0.15-0.5 79 66 66 - 56 56 - 46
0.5-5.0 73 60 56 46
5.0-30.0 73 60 60 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 Radiated Emissions up to 1 GHz

Radiated Emissions Limits at 10 meters (dBuV/m)

Frequencies FCC Part 15B, FCC Part 15B,
(MHz) Class A Class B CISPR 22, Class A CISPR 22, Class B
30-88 39 29.5
88-216 435 33.1 40 30
216-230
46.4 35.6
230-960
47 37
960-1000 495 43.5

Radiated Emissions Limits at 3 meters (dBuV/m)

Frequencies FCC Part 15B, FCC Part 15B,
(MH2) Class A Class B CISPR 22, Class A CISPR 22, Class B
30-88 495 40
88-216 54 43.5 50.5 40.5
216-230
56.9 46
230-960
57.5 47.5
960-1000 60 54

Notes: 1. The lower limit shall apply at the transition frequencies.
5.3 Radiated Emissions above 1 GHz

Frequency Range (For unintentional radiators)

Highest frequency generated or used in the device or on D
which the device operates or tunes (MHz) pp q y g
Below 1.705 30
1.705-108 1000
108-500 2000
500-1000 5000
Above 1000 5th harmonic of the highesi;flrcc)avegrency or 40GHz, whichever

Radiated Emissions Limits at 3 meters (dBuV/m)

Frequency range Class A Class B
Avg: 60 Avg: 54
Above 1GHz Peak: 80 Peak: 74

Notes: 1. These limit levels apply for a measurement distance of 3 m. If using a different measurement distance, the
measured levels shall be extrapolated to the 3 m limit distance using a factor of 20 dB per decade of distance.
The measurement distance shall place the measurement antenna in the far field of the ITE or digital apparatus

under test.
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6 Test Arrangements
6.1 Conducted Emissions from Power Ports

a. For the table-top EUT is placed on a 0.8 meter to the top of rotating table; for the the floor standing EUT shall be
insulated (by insulation of 12 mm) from the horizontal reference ground plane. The EUT is placed 0.4 meters from the
conducting wall of the shielded room with EUT being connected to the power mains through a line impedance
stabilization network (LISN). Other support units are connected to the power mains through another LISN. They provide
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.

MNeon-conductive
table

Rear of EUT to be flush with
rear of table top

Typical spacing

Bonded to horizontal ground
reference plane

- Termination
r =1 [adCe] | e AMN

{| L

-2

AMN

L S

Connettor A 80 a 0 L T Sa o "K'j.'-."_r, 4

height

04 rrgf to verti ca: ground . Bondeg fo horizontal
erence plane & grourid reference

/ ’pl-éne

ertical ground reference plane

For the actual test configuration, please refer to the related Iltem — Photographs of the Test Configuration.
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Radiated Emissions up to 1 GHz

For the table-top EUT is placed on a 0.8 meter to the top of rotating table; for the the floor standing EUT shall be
insulated (by insulation of 12 mm) from the horizontal reference ground plane. The rotating table is rotated 360 degrees
to determine the position of the highest radiation. If the equipment requires a dedicated ground connection, this shall be
provided and bonded to the RGP.

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

. 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.

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 O degrees to 360 degrees to find the maximum reading.

. 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: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for quasi-peak detection

(QP) at frequency up to 1GHz.

Typical spacing
]

Connector height

Insulation

For the actual test configuration, please refer to the related Iltem — Photographs of the Test Configuration.
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Radiated Emissions above 1 GHz

For the table-top EUT is placed on a 0.8 meter to the top of rotating table; for the the floor standing EUT shall be
insulated (by insulation of 12 mm) from the horizontal reference ground plane. The rotating table is rotated 360 degrees
to determine the position of the highest radiation. If the equipment requires a dedicated ground connection, this shall be
provided and bonded to the RGP.

The EUT was set d = 3 meters away from the interference-receiving antenna, which was mounted on the top of a
variable-height antenna tower.

The height of antenna can be varied from one meter to four meters, the height of adjustment depends on the EUT
height and the antenna 3dB beamwidth both, to detect the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

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

The spectrum analyzer system was set to peak and average detects function and specified bandwidth with maximum
hold mode when the test frequency is above 1 GHz.

Note: The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth is 3MHz for Peak detection

Fo

(PK) at frequency above 1GHz. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz for Average

Reference point of antenna

l ¥ | _ J)z X
\, < /\!‘4
l _ - Y .- h max
: . " o\ ‘
7
l . e | Tuned to
>, 3 . heights from

Imtod4m

1" h min

EUT W .

Turn Table Absorbers
detection (AV) at frequency above 1GHz.

r the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
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7 Test Results
7.1 Conducted Emissions from Power Ports
Mode 1
N Detector Function & Quasi-Peak (QP) / Average
Frequency Range 150kHz ~ 30MHz Resolution Bandwidth (AV), 9kHz
Input Power 120Vac, 60Hz Environmental Conditions 26 °C, 60% RH
Tested by Vhenson Huang
Phase Of Power : Line (L)
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 0.15406 10.07 19.64 10.35 29.71 20.42 79.00 66.00 -49.29 -45.58
2 0.43008 10.08 36.06 31.92 46.14 42.00 79.00 66.00 -32.86 -24.00
3 0.68390 10.11 25.04 19.79 35.15 29.90 73.00 60.00 -37.85 -30.10
4 1.29260 10.17 24.23 18.30 34.40 28.47 73.00 60.00 -38.60 -31.53
5 12.02860 10.70 24.60 12.09 35.30 22.79 73.00 60.00 -37.70 -37.21
6 22.82128 11.07 22.53 11.23 33.60 22.30 73.00 60.00 -39.40 -37.70
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

dBuv
100 —

PK Trace |~
0 @P Limit |~
CAV Limit [w

20 -|
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el o o
Input Power 120Vac, 60Hz Environmental Conditions 26 °C, 60% RH
Tested by Vhenson Huang
Phase Of Power : Neutral (N)
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 0.15015 10.08 20.46 10.66 30.54 20.74 79.00 66.00 -48.46 -45.26
2 0.43030 10.10 36.13 32.00 46.23 42.10 79.00 66.00 -32.77 -23.90
3 0.86116 10.14 22.76 18.07 32.90 28.21 73.00 60.00 -40.10 -31.79
4 3.19206 10.29 20.69 8.13 30.98 18.42 73.00 60.00 -42.02 -41.58
5 11.80556 10.64 24.05 11.34 34.69 21.98 73.00 60.00 -38.31 -38.02
6 22.57586 10.75 21.11 10.12 31.86 20.87 73.00 60.00 -41.14 -39.13
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

dBuv
100 —

PK Trace |——m
0 @P Limit |~
CAV Limit [oen

20 -|

IR
50— _I

x: QF  Value

1 1 1
015 1.00 10.00 3000
MHz
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Input Power 240Vac, 60Hz Environmental Conditions 26 °C, 60% RH
Tested by Vhenson Huang
Phase Of Power : Line (L)
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 0.18184 10.07 29.78 24.61 39.85 34.68 79.00 66.00 -39.15 -31.32
2 0.46988 10.09 36.57 34.24 46.66 44.33 79.00 66.00 -32.34 -21.67
3 0.64951 10.11 31.61 28.88 41.72 38.99 73.00 60.00 -31.28 -21.01
4 1.48464 10.18 23.23 20.85 33.41 31.03 73.00 60.00 -39.59 -28.97
5 4.87194 10.37 24.46 21.90 34.83 32.27 73.00 60.00 -38.17 -27.73
6 22.84426 11.07 26.45 18.67 37.52 29.74 73.00 60.00 -35.48 -30.26
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

dBuv
100 —

PK Trace Pt

0 @P Limit |~
CAV Limit [oen

x: QF  Value

MHz
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Input Power 240Vac, 60Hz Environmental Conditions 26 °C, 60% RH
Tested by Vhenson Huang
Phase Of Power : Neutral (N)
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 0.18190 10.08 28.98 24.90 39.06 34.98 79.00 66.00 -39.94 -31.02
2 0.46990 10.11 36.25 33.66 46.36 43.77 79.00 66.00 -32.64 -22.23
3 0.64882 10.12 30.51 27.72 40.63 37.84 73.00 60.00 -32.37 -22.16
4 1.08382 10.16 30.06 26.99 40.22 37.15 73.00 60.00 -32.78 -22.85
5 1.47920 10.18 29.39 26.54 39.57 36.72 73.00 60.00 -33.43 -23.28
6 22.87778 10.74 26.00 17.05 36.74 27.79 73.00 60.00 -36.26 -32.21
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

dBuv
100 —

PK Trace |——m
0 @P Limit |~
CAV Limit [oen

20 -|

-
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7.2 Radiated Emissions up to 1 GHz

Mode 1

Frequency Range 30MHz ~ 1GHz g:giﬁh‘:;;“g:zgcviﬁth Quasi-Peak (QP), 120kHz

Tested By Adam Chen Environmental Conditions 32°C,57% RH

Antenna Polarity & Test Distance : Horizontal at 10 m
Frequency Emission Limit Margin Antgnna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)

1 76.41 19.67 QP 40.00 -20.33 4.00H 215 38.31 -18.64
2 111.14 20.43 QP 40.00 -19.57 4.00H 150 35.59 -15.16
3 154.49 20.36 QP 40.00 -19.64 4.00H 198 34.46 -14.10
4 219.82 20.23 QP 40.00 -19.77 4.00H 262 35.56 -15.33
5 299.91 38.10 QP 47.00 -8.90 3.22H 287 49.17 -11.07
6 375.00 31.31 QP 47.00 -15.69 3.10H 237 40.61 -9.30
7 500.00 36.44 QP 47.00 -10.56 1.87H 285 41.81 -5.37
8 624.99 32.44 QP 47.00 -14.56 1.21H 219 34.84 -2.40
9 875.01 33.15QP 47.00 -13.85 1.00H 204 32.25 0.90
10 999.98 34.10 QP 47.00 -12.90 1.00H 104 29.17 4.93

Remarks:

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

2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier Factor (dB)

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

4. Margin value = Emission level — Limit value

Level
[dBuV/m)
0

70

60

a0

n
~d

40
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LY =]
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20

| |
30 100 1000
Frequency (MHz)
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Frequency Range 30MHz ~ 1GHz ggtsiﬁhotiroiulggzgcvi%th Quasi-Peak (QP), 120kHz
Tested By Adam Chen Environmental Conditions 32 °C,57% RH
Antenna Polarity & Test Distance : Vertical at 10 m
Frequency Emission Limit Margin Antgnna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)

1 75.45 22.85 QP 40.00 -17.15 1.00V 214 41.54 -18.69
2 114.33 21.78 QP 40.00 -18.22 1.00V 225 36.57 -14.79
3 125.00 22.33 QP 40.00 -17.67 1.00V 169 36.43 -14.10
4 152.83 22.01 QP 40.00 -17.99 1.00V 305 36.06 -14.05
5 196.73 21.82 QP 40.00 -18.18 1.00V 175 37.85 -16.03
6 216.63 21.78 QP 40.00 -18.22 1.00V 322 37.45 -15.67
7 299.91 34.22 QP 47.00 -12.78 1.00V 194 45.29 -11.07
8 499.99 35.12 QP 47.00 -11.88 3.09V 305 40.49 -5.37
9 624.99 34.98 QP 47.00 -12.02 274V 154 37.38 -2.40
10 875.01 31.60 QP 47.00 -15.40 224V 194 30.70 0.90
11 999.99 32.18 QP 47.00 -14.82 1.96 V 148 27.25 4,93

Remarks:

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

2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier Factor (dB)

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

4. Margin value = Emission level — Limit value
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7.3 Radiated Emissions above 1 GHz
Mode 1
Detector Function & Peak (PK) / Average (AV),
Frequency Range 1GHz ~ 5GHz Resolution Bandwidth lMHZ( ) ae ()
Tested By Chin-Wen Wang Environmental Conditions 25°C, 72% RH
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency Emission Limit Margin Antgnna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 1066.84 49.97 PK 80.00 -30.03 2.17H 1 53.86 -3.89
2 1066.84 32.46 AV 60.00 -27.54 217H 1 36.35 -3.89
3 1375.41 43.36 PK 80.00 -36.64 1.85H 318 47.35 -3.99
4 1375.41 28.77 AV 60.00 -31.23 1.85H 318 32.76 -3.99
5 1534.12 43.83 PK 80.00 -36.17 1.03H 268 47.32 -3.49
6 1534.12 28.19 AV 60.00 -31.81 1.03H 268 31.68 -3.49
7 2342.94 4552 PK 80.00 -34.48 254 H 118 46.35 -0.83
8 2342.94 30.97 AV 60.00 -29.03 254 H 118 31.80 -0.83
9 3568.67 49.59 PK 80.00 -30.41 1.20H 358 46.47 3.12
10 3568.67 32.78 AV 60.00 -27.22 1.20H 358 29.66 3.12
Remarks:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier Factor (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value
Level
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N Detector Function & Peak (PK) / Average (AV),
Frequency Range 1GHz ~ 5GHz Resolution Bandwidth 1MHz
Tested By Chin-Wen Wang Environmental Conditions 25°C, 72% RH

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antgnna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 1070.81 51.70 PK 80.00 -28.30 145V 79 55.58 -3.88
2 1070.81 28.32 AV 60.00 -31.68 145V 79 32.20 -3.88
3 1421.80 43.57 PK 80.00 -36.43 1.03V 254 47.40 -3.83
4 1421.80 28.88 AV 60.00 -31.12 1.03V 254 32.71 -3.83
5 1664.75 44.23 PK 80.00 -35.77 215V 244 47.24 -3.01
6 1664.75 28.66 AV 60.00 -31.34 215V 244 31.67 -3.01
7 2957.03 46.79 PK 80.00 -33.21 1.78V 254 45,51 1.28
8 2957.03 31.89 AV 60.00 -28.11 1.78V 254 30.61 1.28
9 3817.12 49.56 PK 80.00 -30.44 225V 114 44.88 4.68
10 3817.12 34.07 AV 60.00 -25.93 225V 114 29.39 4.68
Remarks:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier Factor (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value
Level
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8 Pictures of Test Arrangements

8.1 Conducted Emissions from Power Ports
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8.2 Radiated Emissions up to 1 GHz

Report No.: FDBDBO-WTW-P21071168 Page No. 26/ 28 Report Format Version: 7.1.0



BUREAU
VERITAS

8.3 Radiated Emissions above 1 GHz
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9 Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to provide our best

service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and approved according to
ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

-~ END ---
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