verify No.324656537401

TEST REPORT

winwdocugr conm
-1

Eurofins KCTL Co.,Ltd.
. ’ Report No.: oo, . ;
65, S -ro, Yeongtong-gu, s
Suwon-si,lrag;:;gi-%?%gg%,gr(orea KR23-SEF0014-A | *e eurofins o
Tel: 82-31-285-0894 Fax: 82-505-299-8311 Page (1) of (31) | KCTL
www.kctl.co.kr
1. Client
- Name : Hitachi, Ltd.
> Address : 2-1, Omika-cho 5-chome Hitachi-shi Ibaraki-ken Japan
> Date of Receipt : 2022-12-15
2. Use of Report ;-
3. Name of Product / Model : Server / HJ-6560, HJ-7560, HJ-7565

4. Manufacturer / Country of Origin : Hitachi, Ltd. / Japan
5. Date of Test : 2023-01-05

6. Location of Test - @ Permanent Testing Lab [0 On Site Testing
(Address: 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea)
7. Test method used : ANSI C63.4:2014, Class A

8.FCCID : 2A2JW-HJ-6560
9. Test Results : Refer to the test result in the test report
Tested by Technical Manager
Affirmation
Name : Dootae Lee (Signature) Name : Moonseop Cho (Signature)

2023-01-25

Eurofins KCTL Co.,Ltd.

As a test result of the sample which was submitted from the client, this report does not guarantee
the whole product quality. This test report should not be used and copied without a written agreement
by Eurofins KCTL Co.,Ltd.

KCTL-TIT004-006/6 KP22-07480



Eurofins KCTL Co.,Ltd. Report No.: . )
65, Sinwon-ro, Yeongtong-gu, . s
Suwon-si, Gyeonggi-do, 16677, Korea KR23-SEF0014-A * cu rOﬁ ns
Tel: 82-31-285-0894 Fax: 82-505-299-8311 Page (2) of (31)
www.kctl.co.kr
REPORT REVISION HISTORY

Date Revision Page No
2023-01-17 Originally issued -
2023-01-25 Updated 19 p, 24 p

This report shall not be reproduced except in full, without the written approval of Eurofins KCTL Co.,Ltd. This
document may be altered or revised by Eurofins KCTL Co.,Ltd. personnel only, and shall be noted in the
revision section of the document. Any alteration of this document not carried out by Eurofins KCTL Co.,Ltd.
will constitute fraud and shall nullify the document. This test report is a general report that does not use the
KOLAS accreditation mark and is not related to KS Q ISO/IEC 17025 and KOLAS accreditation.

Note. The report No. KR23-SEF0014 is superseded by the report No. KR23-SEF0014-A

General remarks for test reports

Statement concerning the uncertainty of the measurement systems used for the tests
(may be required by the product standard or client)

[] Internal procedure used for type testing through which traceability of the measuring uncertainty
has been established:

Procedure number, issue date and title:
Calculations leading to the reported values are on file with the testing laboratory that conducted the testing.

Xl statement not required by the standard or client used for type testing

KCTL-TIT004-006/6 KP22-07480


http://www.kctl.co.kr/

Eurpfins KCTL Co.,Ltd. Report No.: . )
Suwon's, Gyeongai 4o, 16677, Korea KR23-SEF0014-A | %= €urofins
Tel: 82-31-285-0894 Fax: 82-505-299-8311 Page (3) of (31)
www.kctl.co.kr
Contents
PN o o1 Loz T} AT 0 Yo 0 1= U1 o 4
= o Yo =100} VA0 1 10 12 = 140 o S 5
R T =TS Ao =1 g T o 0] o [0 = Lo SRR 5
3.1 OpEeration ENVIFONMENT......ccciitiiie ittt ettt e et e e st et e e e aabe e e e e s br e e e e anbe e e e e anbeeeeenneee 6
3.2 Measurement UNCEIAINTY .........oiiiiiiiieiiiie ettt et 7
N B Tt~y o oY e ) =1 N PP 9
4.1 General INFOMMALION ........uuiie et e 9
4.2 ProducCt AESCHIPTION.....cciitiiie ittt ettt et e e st e e e sbb e e e e snbreeeeabreeeeaas 12
4.3 AUXIlIary EQUIPIMENTS ....ouiiiiii ittt et e e e sbb e e e sbb e e e e snbreeeeabreeaeaa 13
4.4 TESE CONFIGUIALION ....eeiiiiiiiiiee ettt e et e e e st b e e e sabe e e e e snbre e e e abreeeeaa 14
4.5 Operating CONAITIONS .......vveiiiiiiiee ettt e e e e e st b e e e sbe e e e e snbreeeesbreeeeaa 16
B, SUMMANY Of TEST FESUILS ..eeiiiiiiii it e e e s e e e e e e s et eeeeaeeesaaaaasaaeeaaeeesannsnnsnneeaeaeaanns 18
5.1 Summary of EMI emiSSiON ST reSUIS .......ccoiiiiiiiiiiiie e 18
L 1= A (TS] UL PP PU SR PPRPPPR 19
6.1 CONAUCLEA EIMISSIONS. .. .eiiiiiiiiiieiiiiie ettt et e e et e e et e e e nebee e e e aneee 19
6.2 Radiated EMISSION ...ccoiuiiiiiiiiiie et 24

KCTL-TIT004-006/6 KP22-07480


http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
Tel: 82-31-285-0894 Fax: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR23-SEF0014-A
Page (4) of (31)

<% eurofins

1. Applicant information

Applicant: Hitachi, Ltd.
Address: 2-1, Omika-cho 5-chome Hitachi-shi Ibaraki-ken Japan
Manufacturer: Hitachi, Ltd.
Address: 2-1, Omika-cho 5-chome Hitachi-shi Ibaraki-ken Japan
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2. Laboratory information

Address

Eurofins KCTL Co.,Ltd. (Suwon Lab.)

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
Telephone Number: 82 31 285 0894

Facsimile Number: 82 505 299 8311

FCC Site Designation No: KR0040

VCCI Registration No.: R-20080, G-20078, C-20059, T-20056
Industry Canada Registration No. : 8035A

KOLAS NO.: KT231
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3. Test system configuration

3.1 Operation environment

Temperature Humidity Pressure
21.4°C/ 23.0% R.H./
Chamber 10 m (RE) 21.2°C 227 % RH -
Shielded room(CE) 21.2°C 22.3 % R.H. -

Test site

These testing items were performed following locations;

Test item

Test site

Conducted Emission

Shielded Room

Radiated Emission

10 m Chamber
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3.2 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in field of EMC.

The factors contributing to uncertainties are test receiver, cable loss, antenna factor calibration,

Antenna directivity, antenna factor variation with height, antenna phase center variation, antenna

frequency interpolation, measurement distance variation, site imperfection, mismatch, and system

repeatability. Based on CISPR 16-4-2, the measurement uncertainty level with a 95 % confidence

level was applied.

Conducted Emission measurement (Confidence level about 95 %, k = 2)

Shielded Room (CE#1)

9 kHz ~ 150 kHz: 3.50 dB

150 kHz ~ 30 MHz: 3.06 dB

Shielded Room (CE#2)

9 kHz ~ 150 kHz: 3.05 dB

150 kHz ~ 30 MHz: 3.06 dB

Radiated Emission measurement (Confidence level about 95 %, k = 2)

3m: 4.98 dB
30 MHz ~ 200 MHz
10 m: 4.96 dB
3m: 4.28 dB
200 MHz ~ 1 000 MHz
10 m: 4.28 dB
10 m Chamber (4F)
1 GHz ~ 6 GHz 3 m: 5.08 dB
6 GHz ~ 18 GHz 3m: 5.38dB
18 GHz ~ 30 GHz 3m:5.22dB
30 GHz ~ 40 GHz 3m: 4.44 dB
3m: 450 dB
30 MHz ~ 200 MHz
10 m: 4.48 dB
10 m Chamber (2F) 3m:3.72dB
200 MHz ~ 1 000 MHz
10 m: 3.70 dB
1 GHz ~ 6 GHz 3 m: 5.08 dB
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3.3 Measurement Program

These test items were performed by software programs;

Test item Measurement Program Used
Conducted Emission EP5/CE_Ver 5.4.0(TOYO) X
oF EP10/RE_Ver 2021.01.000
. e (TOYO)
Radiated Emission X
4F EP5/RE_Ver 5.11.10(TOYO)
KCTL-TIT004-006/6 KP22-07480
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4. Description of EUT

4.1 General information

Basic Model: HJ-6560

Common specifications

Item Specifications
Model See “(2) Individual specifications™.
Processor Intel® Core™ i3-8100

Main memory

8GB.-'16GB.-32GB

Display resclution

See “(6) Supported resolutions™.

and color depth
Built-in file | DVD DVD-EW drive (*1)
device HDD.~S5D See “(2) Individual specifications”™.
, Digital (DVI-D 24 pins) = 2
Display — - - - =
Digital (DisplayPort 20 pins) (¥2) (*3) (*4)
. USB2.0/1.1 = 2 (front = 2)
UsB USB3.02.0/1.1 = 6 (rear = §)
Interface | Serial R5-232C (D-sub 9 pins) * 1, Option * 1
LAN 1DUICIEPLSE-I-'IODBF_LSE-TK-"l I}BASF-T by auto-negotiation * 2
(BJ45, Wake on LAN supported)
Audio IINEIN = 1, LINE OUT = 1
External control Option * 1
SLOTI : PClIe (x8) Full height Short size (*5)
SLOT2 : PCIe (x4) Full height Short size
Extended PCI Express SLOT3 - PC:IE (x4) Full bEi_;_mt Short siz_e
SLOT3 : PCle (x16) Full height Short size
slot SLOT4 : PCle (x4) Full height Short size (*6)
PCI SLOT6 : PCI Full he@gbr Long #ze oV ilb@t / 33MHz)
SLOTT : PCI Full height Long size (3WV 32bit / 33MHz)

External Dimensions
(Width = Depth = Height)

400 = 430 = 150 mm
(rubber feet and rack-mounting metal fittings not included)

Hardware status monitoring (fan failure, temperature failure, SMAERT,
drive operating time, and others), O5 deadlock monitoring, watchdog
monitoring, alarm notification when failure is detected (pop up

RAS features notification, Digital TEDs for Status indication. remote notification. and
others), memery dump collection, maintenance operation support
commands, and simulation fimetion

Weight See “(2) Individual specifications™.
Inmish current 60 A orless (115 VAC), 1204 orless (230 VAC)

Leakage current

3.5 mA orless

Fated current
ACI00V/AC240V

ISAMNSA

Power

Voltage

100 - 240 VAC = 10% (wide range input)

Frequency

50/60 Hz+3 Hz

Kevboard and mouse

Option
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Individual specifications

Ttem Specifications
HF-W6300 model 60
Model HI-6560
Order Model Specifications A model : HI-6360 —xxyA S model : HI-6560 -xxy5
(*1) B model : HI-6360 -xxyB T model : HJ-6560 -xxyT
HDDS5D | 5ATA HDD 1TB or 2TB SATA SSD 480GB
Drive bay 1
G : SATA HDD 1TB or 2TB SATA 55D 480GB
&?E:tiﬂﬁii) EEE- bas'f"D (B model : Rqu:ired option (T model :qugj.red option
- 7 A model : Option) 5 model : Option)
HDD,~ 55D SATA HDD 1TB or 2TB SATA 55D 430GB
Dnve bay3 i(Option) {Option)
Weight About 133 kg About 115 kg

Pre-installed O5 model

05 type

Pre-mstalled 05

WF | Microsoft® Windows® 10 IoT Enterprise 2018 LTSB (64bit) (Embedded licensing version)

Accessories

Ttem

Specifications

Power cord

T A 125V two-prong plug with ground pole

Manual

SAFETY INSTEUMENTS (Manual number WIN-B-0004)

Option specifications

Item Specifications
AN adapte 1000BASE-T/100BASE-TX/10BASE-T by auto-negotiation = 2
acapter (For details. see “(8) Optional LAN adapter specifications (HJ-F6360-20)")
B contact, including ES232C = 1 port (D-sub 9 pms)
(For details, see “3.9.2 External control specifications™)
Extemal control port

A contact, meluding BS232C = 1 port (D-sub 9 pins)
(For details, see “3.9.2 External control specifications™)

Service menu

General () and A service (10 mecidents per year)

Failure analysis support service (3 incidents per year)

Failure analysis support service (1 incident)

Opticnal ool

System failure momitoring toel “FunWatcher® B27
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Variant Model: HJ-7560, HJ-7565

Common specifications

[tem Specifications
Model See “(2) Individual specifications™
Processor See “(2) Individual specifications™.

Main memory

16GB.~32GB . 64GB

Display resolution

See “(6) Supported resolutions™.

and color depth
Built-in file | DVD DVD-EW dove (*1)
device HDD See “(2) Individual specifications™.
Display _ D.igital DVILD 2:-1 pinz) x 2
Digital (DisplayPort 20 pins) (*2) (¥3) (*4)

USB F’SEJ.FI.-‘I_.I * 3 (front = 2)

USB3.0/2.0/1.1 = & (rear = &)
Interface | Seral R5-232C (D-sub 2 pins) = 1, Option = 1
LAN 10008 ASE-T-"lDDBASE-IX—'lGE:"LS_E-T by aute-negotiation = 2
(FJ45, Wake on LAN supported)
Audio IINEIN = 1, LINEQUT = 1

Extermal control

Option = 1

SLOT1 : PCle (x8) Full height Short size (*3) (*6)
SLOT2 : PCle (x4) Full height Short size

Extended PCI Express SLOT3 : PCle (x4) Full height Short size
m?“ E SLOT4 : PCle (x16) Full height Short size
slot SLOTS : PCle (x4) Full height Short size (*7)
PCI SLOT6 : PCI Full height Long size (5V 32bit / 33MHz)

SLOT7 : PCI Full height Long size (5V 32bit / 33MHz)

External Dimensions
(Width = Depth = Height)

400 = 450 = 150 mm
(rubber feet and rack-mounting metal fithings not included)

Hardware status momtoring (fan failure, temperature failure, SMART.
drive operating time. and others), O5 deadlock momtoring, watchdog
monitoring, alarm notification when failure i3 detected (pop up

RAS features notification, Digital LEDs for Status indication, remote notification. and
others), memoery dump collection, maintenance operation suppoert
commands, and simulation function

Weight See “(2) Individual specifications™.

Inmush current

60 A orless (113 VAC), 1204 or less (230 VAC)

Leakage current

3.5 mA orless

Fated current
ACI00W/ACHOV

35AM A

Voltage
Power

100 - 240 VAC = 10% (wide range mput)

Frequency

5060 Hz+=3 Hz

Eevyboard and mouse

Option
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Individual specifications
Ttem Specifications
HE-W7500 model 65 HE-W7500 model 60
Model HI-7565 HI-7560
Order Model Specifications(*1) D model : HI-7365-xxyD D model : HI-7560-xxyD
Processor Intel® Heon® E-2226GE Intel® Heon® E-21240G
HDDISSD SATA HDD 2TB or SATA SSD 480GB
Drive bay 1

Built-in file | HDD/SSD
device (*2) (*3) | Drive bay2

SATA HDD 2TE or SATA 55D 420GB

HDD/SSD - .
Drive bay3 SATA HDD 2TB or SATA 55D 420GB (Option)
Weight About 13.5 kg

Pre-installed OS5 model

05 type Pre-installed OS
WF | Microsoft® Windows® 10 IoT Enterprise 2019 LTSC (64bit) (Embedded licensing version)
SE | Microsoft® Windows Server® IoT 2019 Standard (64bit) (Embedded licensing version)
NO |NOOS
Accessories
Item Specifications
Power cord T A 125V two-prong plug with ground pole
Manual SAFETY INSTREUMENTS (Manual number WIN-B-0004)

Opiion specifications

Item

Specifications

LAN adapter

1000BASE-T/100BASE-TX/10BASE-T by aute-negotiation * 2
(For details, see “(8) Optional LAN adapter specifications (HJ-F7560-20)")

B contact, meluding BE5232C = 1 port (D-sub 9 pins)
(For details, see “5.9.2 External control specifications™.)

External confrol port

A contact, meluding BS232C = 1 port (D-sub 9 pins)
(For details, see “5.9.2 External control specifications™.)

General () and A service (10 meidents per year)

Service menn

Failure analysis support service (5 incidents per year)

Failure analysis support service (1 incident)

Optional tool

System falure monitorng tool “FunWatcher® B3

KCTL-TIT004-006/6

KP22-07480


http://www.kctl.co.kr/

Tel: 82-31-285-0894

Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
Fax: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR23-SEF0014-A
Page (13) of (31)

<% eurofins

4.2 Product description

Type of product

Server

Model name (Basic)

HJ-6560

Model name (Variant)

HJ-7560, HJ-7565

Basic Model: HJ-6560
(CPU: Inter® CoreTM i3-8100(3.6 GHz-4Core))
Variant Model: HJ-7560

Difference (CPU: Inter® Xeon® E-2124G(3.4 GHz-4Core))
Variant Model: HJ-7565
(CPU: Inter® Xeon® E-2226GE(3.4 GHz-6Core))
Serial no -

Testing voltage

100 V - 240V, 50/60 Hz

Input rating

120V, 60 Hz

Internal clock frequency

Basic Model: HJ-6560 (3.6 GHz)
Variant Model: HJ-7560, HJ-7565 (3.4 GHz)

Note

-Tested with Worst Case, Display, through EMI(Radiated Emission)
pre-scan of DVI and Display, connected to Monitor #1.

4.3 Auxiliary equipments

Type Model / Part # S/IN Manufacturer
Laptop NT500R5S OHN391CGB00313z2 SAMSUNG
Adapter #1 PA-1400-14 CN6OBA‘§Z%052£§AD2VH4 SAMSUNG
Printer - - -
PS/2 Mouse SML-210PB E-C011-05-3543 SAMSUNG
USB Mouse MSU0939 - -
USB Keyboard KU-1777 - -
Headset IR-H70V - IRIVER
Monitor #1 P2214Hb CN_OCOZgé-ZfZGl-SAK- DELL
Monitor #2 P2215Hb CN'PCOZF;gL“ZGl'SAK‘ DELL
#gfigﬂ(elrg%é) SanDisk Ultra Fit - SanDisk
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4.4 Test configuration

[Test #1]
AC Main
MrErEEr AC Main T
AC Main ain ‘D‘D
USE 3.0
i # ~ 4B Serial 42 Laptop
. ; EUT
Monitor #2 tonitor #1 e AN 2]
| | | LAN #3 (Slot1) External
Display LAN #2 Open LAM #13(5I0t6) LAN
Seral #1 ~  LAM #4 ~ #12 (3lotl) Open
Sudio INSOUT L&MN #14 Open
ExT USE 2041 [USE 2042
Printer T\EDSL{E:.ZE Headset M%%Ee KesLJIhSDBard
Start End Cable
Name I/O port Name I/O port Leérr:%th Spec.
1 Power AC Main USB 1.2 Unshield
2 USB 2.0 #1 USB Mouse - 1.7 Unshield
3 USB 2.0 #2 USB Keyboard - 15 Unshield
4 AUd'OTIN/OU Headset - 1.7 Unshield
5 Display Monitor #1 Display 15 Shield
6 DVI #1 Monitor #1 DVI 15 Shield
7 DVI #2 Monitor #2 DVI 15 Shield
EUT ) .
8 Serial #1 PS/2 Mouse PS/2 1.6 Shield
9 Serial #2 Laptop USB 1.6 Shield
USB 3.0 USB Memory .
10 41 ~ #6 #1 ~ #6 - Direct -
11 EXT Printer EXT 1.2 Unshield
12 LAN #1 Laptop LAN 3.0 Unshield
13 LAN #2 Open - 3.0 Unshield
14 LAN #3 External LAN LAN 3.0 Unshield
(Slotl)
KCTL-TITO04-006/6 KP22-07480



http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.
65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea

Tel: 82-31-285-0894

Fax: 82-505-299-8311

www.kctl.co.kr

Report No.:

KR23-SEF0014-A
Page (15) of (31)

<% eurofins

LAN
15 #4 ~ #12 Open - 3.0 Unshield
(Slotl)
16 LAN #13 External LAN LAN 3.0 Unshield
(Slot6)
17 LAN #14 Open - 3.0 Unshield
18 Laptop Power Adapter #1 - 15 Unshield
KCTL-TIT004-006/6 KP22-07480
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[Test #2, Test #3]

AC Main
use . o
meTirﬁy AC Main
AC Main AC Main ‘D‘D
USB 3.0
#1 -~ 48 Serial #2 Laptop
Monitar #2 Monitar #1 [[:;:.ll :]2 EUT Lan &
| I LAM #3 (Slatl) Etornl
Display L 4N #2 Open LAN #11 (Slot6) LAN
Serial #1 - LAMN #4 ~ #100510t1) Open
Audio INSOUT LaM #12 Open
EXT | USB 2041 |USE 2042
Printer hﬁosil/sze Headset MLEEB KegLJIbSUBard
Start End Cable
Name I/O port Name I/O port Leiz?)th Spec.
1 Power AC Main USB 1.2 Unshield
2 USB 2.0 #1 USB Mouse - 1.7 Unshield
3 USB 2.0 #2 USB Keyboard - 15 Unshield
4 AUd'OTIN/OU Headset - 1.7 Unshield
5 Display Monitor #1 Display 15 Shield
6 DVI #1 Monitor #1 DVI 15 Shield
7 DVI #2 Monitor #2 DVI 15 Shield
8 Serial #1 PS/2 Mouse PS/2 1.6 Shield
EUT
9 Serial #2 Laptop USB 1.6 Shield
USB 3.0 USB Memory .
10 41 ~ #6 #1 ~ #6 - Direct -
11 EXT Printer EXT 1.2 Unshield
12 LAN #1 Laptop LAN 3.0 Unshield
13 LAN #2 Open - 3.0 Unshield
14 LAN #3 External LAN LAN 3.0 Unshield
(Slotl)
LAN
15 #4 ~ #10 Open - 3.0 Unshield
(Slotl)
KCTL-TITO04-006/6 KP22-07480
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16 LAN #11 External LAN LAN 3.0 Unshield
(Slot6)
17 LAN #12 Open - 3.0 Unshield
18 Laptop Power Adapter #1 - 15 Unshield
4.5 Operating conditions
The EUT was configured as normal intended use.
Test mode Normal operating
Test #1
[ Basic Model: HJ-6560]
Test #2 Test by playing ‘H-Pattern’ on the EUT's connected Monitor.
[ Variant Model: HJ-7560] | [Resolution: 1 920 x 1 080]
Test #3
[ Variant Model: HJ-7565]
KCTL-TIT004-006/6 KP22-07480
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5. Summary of test results

5.1 Summary of EMI emission test results

Applied Test items Test method Result
.. ANSI| C63.4:2014, Class A
X Conducted Emission FCC Part 15 Subpart B Pass
. L. ANSI| C63.4:2014, Class A
= Radiated Emission FCC Part 15 Subpart B Pass
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6. Test results

6.1 Conducted Emissions

Testing voltage 120V, 60 Hz
Test facility Shielded room (CE#1)
Date 2023-01-05

Temperature (°C) 21.2°C

Humidity (% R.H.)

22.3 % R.H.

Remarks Pass

6.1.1 Limits of conducted emissions measur

ement

Frequency Resolution Class A (dB(xV)) Class B (dB(xV))
[MHz] Bandwidth [kHz] | Quasi-peak | Average Quasi-peak | Average
0.15~0.5 9 79 66 66 ~ 56 56 ~ 46Y
05~5 9 73 60 56 46
5~30 9 73 60 60 50
D The limit decreases linearly with the logarithm of frequency
KCTL-TIT004-006/6 KP22-07480
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6.1.2 Measurement procedure

The measurements were performed in a shielded room. EUT was setup as shown in photograph

and placed on a non-metallic table height of 0.8 m above the reference ground plane. The rear of

table was located 0.4 m to the vertical conducted plane. EUT was power through the LISN, which

was bonded to the ground plane. The LISN power was filtered. Each EUT power lead, except

ground (safety) lead was individually connected through a LISN to input power source. EUT signal

cables that hung closer than 0.4 m to the Horizontal metal ground 0.3 m ~ 0.4 m long. The power

cord was bundles in the center. All peripheral equipment was powered from a sub LISN. The LISN

and ISN were positioned 0.8 m from the EUT. Peak and Average detection were used in preliminary

testing and Quasi-peak and Average detections were used at final measurement.

6.1.3 Used equipments

Equipment Model no. Serial no. Makers Next Cal. Date | Used
EMI TEST RECEIVER ESCI 3 101408 R&S 2023.08.18 X
VTI\\IAI/E?VI\_/”(SIFEK ENV216 101358 R&S 2023.09.29 X
VTI\\IAI/E?VI\_/”(;IFEK ENV216 101352 R&S 2023.03.29 X
8-WIRE ISN CAT5 NTIC::'\':T85158 CA‘B%?%E’S_ SCHWARZBECK 2023.08.22 X
8WIRE ISN CATs | NLENMOLS | CAISBISS | schwarzeeck | 20231014 | X
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KCTL

6.1.4 Conducted emissions measurement result

Eurofins KCTL <<Conducted Emission>> 5 January,2023
Shieldroom
Project + KP22-07480 Standard : FCC CLASS A
Serial : Remark : Test #1
Operator : Remark2 :
AC Power :120V, 60 Hz Remark3
Temp,Humidity : Remark4
[a8(uv)]
90 £ <A_AC>
E —— Limit (QP)
80 = Limit (CAV)
E <CE Test #1 FCC>
70 E —— Spectrum (N,AV)
= pectrum (N,PK)
E pectrum (L1,AV)
60 |- pectrum (L1,PK)
E Suspected Item(N)
50 E il [o] ———©—— Suspected Item(L1)
® E i ——e—— Final Item-QP(N)
3 E f Final Item=AV(N)
- 40 e ———e—— Final ltem-QP(L1)
- \{\ I Final ltem-AV(L1)
30 LI Ly et i @
Al \ W m i, m‘w"ww‘ﬂ"‘”
20 i/ N LTAVALYS )\ i mw. - i
A f Ui
Y VY S
10 |= i
0
0.150 0.500 1.000 5.000 10.000 30.000

Frequency [MHz]

Final Result

—— N Phase —
No. Frequency Reading Reading c.f Resul t Resul t Limit Limit Margin  Margin
QP CAV

CAV QP A QP

[MHz] [dB(uv)] [dB(uv)] [dB]  [dB(uwv)] [dB(uv)] [dB(uv)] [dB(uv)] [dB] [dB]

1 0.15019 30.8 20.4 9.7 40.5 30.1 79.0 66.0 38.5 35.9
2 0.28313 42.1 27.6 9.6 51.7 37.2 79.0 66.0 27.3 28.8
3 3.74067 20.5 14.3 9.7 30.2 24.0 73.0 60.0 42.8 36.0
4 12.37365 34.3 28.8 9.9 44.2 38.7 73.0 60.0 28.8 21.3

—— L1 Phase —

No. Frequency Reading Reading c.f Result Result Limit Limit Margin  Margin

QP QP CAV QP AV QP CAV

[MHz]  [dB(uwv)] [dB(uv)]  [dB] [dB(uV)] [dB(uV)] [dB(uv)] [dB(uv)]  [dB] [aB]

1 0.21301 44.7 30.3 9.8 54.5 40.1 79.0 66.0 24.5 25.9

2 0.49634 17.5 171 9.8 27.3 26.9 79.0 66.0 51.7 39.1
3 25.75784 32.2 22.4 10.0 42.2 32.4 73.0 60.0 30.8 27.6
4 29.80004 29.9 21.4 9.8 39.7 31.2 73.0 60.0 33.3 28.8
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Eurofins KCTL <<Conducted Emission>> 5 January,2023
Shieldroom
Project © KP22-07480 Standard : FCC CLASS A
Serial : Remark1 : Test #2
Operator : Remark2 :
AC Power £ 120V, 60 Hz Remark3 :
Temp,Humidity : Remark4
[dB(uw)]
RS <A_AC>
c — Limit(QP)
80 = Limit (CAV)
E <CE Test #2 FCC>
70 E ———— Spectrum (N.AV)
E pectrum (N,PK)
j pectrum (L1.AV)
60 F pectrum (L1,PK)
E Suspected Item(N)
50 £ y @ ————&——— Suspected Item(L1)
3 e 10 \l ———oe—— Final ltem-QP(N)
g E il " Final ltem-AV(N)
= 40 - - Final Item-QP(L1)
3 ] “ I ‘Ay Final ltem-AV(LT)
L
30‘%, i 1‘{ 1
20 AR \‘WVV il I AN |l
) ! ' TR\ ) \
A ,JWJ j\' il
10 = if ﬂi
0=
0.150 0.500 1.000 5.000 10.000 30.000
Frequency [MHz]
Final Result

—— N Phase —
No. Frequency Reading Reading c.f Result Result Limit Limit Margin  Margin
AV QP CAV

Q AV QP CAV QP
[MHz] [aB(uv)]  [dB(uV)] [aB]  [dB(uv)] [dB(uv)] [dB(uv)] [dB(uv)] [dB] [dB]
1 0.15011 35.5 24.8 9.7 45.2 34.5 79.0 66.0 33.8 31.5
2 0.35533 20.6 12.3 9.8 30.4 22.1 79.0 66.0 48.6 43.9
3 1.42924 14.3 13.2 9.7 24.0 22.9 73.0 60.0 49.0 37.1
4 18.27931 28.3 18.6 9.9 38.2 28.5 73.0 60.0 34.8 31.5
5 29.32301 27.0 20.6 9.9 36.9 30.5 73.0 60.0 36.1 29.5
—— L1 Phase —
No. Frequency Reading Reading c.f Result Result Limit Limit Margin  Margin
QP CAV QP CAV QP AV P AV
[MHz] [aB(uv)]  [dB(uV)] [aB]  [dB(uv)] [dB(uv)] [dB(uv)] [dB(uV)] [dB] [dB]
1 0.2138 40.6 25.2 9.8 50.4 35.0 79.0 66.0 28.6 31.0
2 0.28497 42.7 32.0 9.6 52.3 41.6 79.0 66.0 26.7 24.4
3 3.99461 20.2 15.5 9.7 29.9 25.2 73.0 60.0 43.1 34.8
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AC Main
Eurofins KCTL <<Conducted Emission>> 5 January,2023
Shieldroom
Project : KP22-07480 Standard : FCC CLASS A
Serial H Remark1 : Test #3
Operator B Remark2 B
AC Power :120V, 60 Hz Remark3
Temp,Humidity B Remark4
[dB(uV)]
%0 s <A_AC>
E Limit (QP)
80 Limit (CAV)
= <CE Test #3 FCC>
70 E ~———— Spectrum (N,AV)
E Spectrum (N,PK)
E pectrum (L1,AV)
60 pectrum (L1,PK)
E Suspected Itemn(N)
_ 50 E ———=——— Suspected Item(L1)
T E ———e——— Final ltem-QP(N)
3 E Final ltem—AV(N)
3 w© ————oe—— Final ltem-QP(L1)
Final Item-AV(L1)
30 f T e
A i (LT
20 T ]“W i i
10 A Y}V AJ s\ ) ‘|
g.150 0.500 1.000 5.000 10.000 30.000
Frequency [MHz]
Final Result
—— N Phase —
No. Frequency Reading Reading c.f Result Resul t Limit Limit Margin  Margin
QP CAV QP CAV QP AV QP CAV
[MHz]  [dB(uV)] [dB(uv)]  [dB]  [dB(uv)] [dB(uv)] [dB(uV)] [dB(uv)]  [dB] [d8]
1 0.15134 29.0 14.8 9.7 38. 24. 79.0 66.0 40.3 41.5
2 0.21352 38.0 26.8 9.8 47.8 36.6 79.0 66.0 31.2 29.4
3 0.28292 43.1 30.6 9.6 52.7 40.2 79.0 66.0 26.3 25.8
4 19.1256 31.6 241 9.9 41.5 34.0 73.0 60.0 31.5 26.0
—— L1 Phase —
No. Frequency Reading Reading c.f Result Resul t Limit Limit Margin  Margin
P CAV QP CA QP AV QP CAV
[MHz] ~ [dB(uwV)] [dB(uv)] ~ [dB] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uv)]  [dB] [dB]
1 0.26104 20.7 15.6 9.6 30.3 25. 79. 66.0 48.7 40.8
2 1.20247 16.4 15.3 9.7 26.1 25.0 73.0 60.0 46.9 35.0
3 5.19424 22.0 18.1 9.7 31.7 27.8 73.0 60.0 41.3 32.2
4 12.04236 34.2 28.7 9.8 44.0 38.5 73.0 60.0 29.0 21.5
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6.2 Radiated Emission
Testing voltage 120V, 60 Hz
Test facility 10 m Chamber (4F)
Test distance 10m,3m
Date 2023-01-05
10 m 21.4°C 23.0 % R.H.
Temperature (°C) Humidity (% R.H.)
3m 21.2 °C 22.7 % R.H.
Remarks Pass
6.2.1 Limits of radiated emission measurement
ISED ISED
. 1) 1)
Frequency Resolu_tlon AE9 (ICES Issue 7) FCC (ICES Issue 7)
[MHZ] Bandwidth
[kHz] Class A at 10 m QP(dB(/V/m)) Class B at 3 m QP(dB(V/m))
30-88 120 39.1 40.0 40.0 40.0
88-216 120 43.5 43.5 43.5 43.5
216-230 120 46.4 46.4 46.0 46.0
230-960 120 46.4 47.0 46.0 47.0
Above 960 120 49.5 49.5 54.0 54.0

- D: Alternative standard: CISPR, Pub. 22
- Test data in this section has been taken against the FCC 15.109(a) or (B) Limit as it is the most stringent limit.
By complying with more restrictive FCC 15.109 Limit compliance with the ICES-003 Issue 7 limit also demonstrated.

- Limits above 1 GHz’s Resolution Bandwidth: 1 MHz

6.2.2 Measurement procedure

The test was done at a 10 m chamber with a quasi-peak detector. EUT was placed on a non-
metallic table height of 0.8 m above the reference ground plane. Cables were folded back and
forth forming a bundle 0.3 m to 0.4 m long and were hanged at a 0.4 m height to the ground
plane.

Cables connected to EUT were fixed to cause maximum emission. Test was made with the antenna
positioned in both the horizontal and vertical planes of polarization. The measurement antenna was
varied in height above the conducting ground plane to obtain the maximum signal strength.
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6.2.3 Used equipments

Equipment Model no. Serial no. Makers Next Cal. Date | Used
EMI TEST RECEIVER ESR7 101078 R&S 2023.08.18 X
Bilog Antenna CBL 6112D 37876 TESEQ 2024.09.07 X
AMPLIFIER 310N 293004 SONOMA 2023.08.18 X
ATTENUATOR 8491B MY39270292 AGILENT - X
Antenna Mast MA4640-XP-ET - Innco Systems - X
Turn Table DT3000-2t - Innco Systems - X
DOUBLE RIDGED
HORN ANTENNA 3117 00161083 ETS-LINDGREN 2023.01.21 X
BROADBAND
PREAMPLIFIER BBV 9718C 00138 SCHWARZBECK 2023.10.19 X

6.2.4 Sample calculation

The field strength is calculated adding the antenna Factor, cable loss and, Antenna pad adding,

subtracting the amplifier gain from the measured reading.

The sample calculation is as follow:
Result =M.R + C.F(A.F+ C.L + 6 dB Att — A.G)

M.R = Meter Reading

C.F = Correction Factor

A.F = Antenna Factor
C.L = Cable Loss
A.G = Amplifier Gain

6 dB Att = 6 dB Attenuator
If M.Ris 30 dB,A.F12dB, C.L5dB, 6 dB,A.G 35dB
Theresultis30+12+5+ 6—35=18dB (xV/m)

Bilog Antenna and ATTENUATOR (6 dB) were calibrated together.
AV = CAV : Abbreviation of CISPR Average
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6.2.5 Radiated emission measurement result
30 MHz ~ 1 GHz

Eurofins KCTL <<Radiated Emission>> 5 January,2023
0 m Chamber
Project © KP22-07480 Standard 1 FCC CLASSA 10 m
Serial : Remark1 : Test #1
Operator H Remark2 :
AC Power ©120V, 60 Hz Remark3
Temp, Humidity : Remark4
[dB(uv/m)]
60

<FCC Class A>
———— Limit(QP)
<RE Test #1_FCC>
———— Spectrum(H.PK)
I pectrum(V,PK)
Suspected Item(H)
Suspected Item(V)
© inal Item(H,QP)
—————— Final ltem(V,QP)

50

40

30

Level

20

\
I} NP J bl

TT T T[T T T T Rl T [ FITI[ T T T T TTTT

10 Tl ! it
J"‘"MMW*W [RUANL
0
30.000 50.000 100.000 500.000 1000.000
Frequency [MHz]
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle
QP P QP P
[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)]  [dB] lom]  [deg]
1 31.576 V 41.3 -5. 35.4 39.0 3.6 105.0  101.0
2 33.031 Vv 41.0 6.6 34.4 39.0 4.6 193.0 8.0
3 41.2716 V 44.4 -10.9 33.5 39.0 5.5 210.0 234.0
4 210.299 H 36.4 -11.8 25.1 43.5 18.4 390.0 172.0
5 296.993 Vv 42.5 5.9 36.6 46.5 9.9 144.0  152.0
6 445.524 v 37.3 -0.4 36.9 46.5 9.6 102.0  317.0
7 742.586 V 31.3 6.8 38.1 46.5 8.4 2440  265.0
8 891.118 Vv 30.5 9.6 40.1 46.5 6.4 170.0  310.0
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1 GHz ~ 18 GHz

IEgrohgsh KCgL <<Radiated Emission>> 5 January,2023
m Chamber
Project : KP22-07480 Standard : FCC CLASSA3m
Serial : Remark1 : Test #1
Operator : Remark2 :
AC Power _ 120 V, 60 Hz Remark3
Temp,Humidity H Remark4
[dB(uv/m)]
90 E <A_GHz,>
E —— Limit(PK)
80 | Limit(AV)
E <RE Test #1_G FCC>
0 E —————— Spectrium(H.AV)
= pectrum(H,PK)
= pectrum(V,AV)
60 pectrum(V,PK)
E Suspected Item(H)
B s0E 8 Suspected Item(V)
g £ I Enal hemt oA
3 40 [ L s Final Item(V,PK)
il W ——%——— Final ltem(V.CAV)
30 ﬁ
20 i
10 i
no%o 000 2000.000 5000.000 10000.000 18000.000
Frequency [MHz]
Final Result
No. Frequency (P) Reading Reading c.f Resul t Resul t Limit Limit Margin  Margin Height Angle
PK PK CAV PK AV PK CAV
[MHz] [dB(uv)] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB] [dB] [cm] [deg]
1 1039.102 V 55.8 41.5 7.4 48.4 34.1 79.5 59.5 31.1 25.4 142.0  324.0
2 2227.461 H 52.2 37.7 -0.9 51.3 36.8 79.5 59.5 28.2 22.7 294.0 40.0
3 4984.999 'V 39.0 25.2 4.9 43.9 30.1 79.5 59.5 35.6 29.4 163.0 9.0
4 13253.360 H 31.9 17.7 17.0 48.9 34.7 79.5 59.5 30.6 24.8 201.0 115.0
5 16619.530 H 31.5 17.2 19.4 50.9 36.6 79.5 59.5 28.6 22.9 188.0 225.0
6 17346.320 V 31.2 16.5 20.1 51.3 36.6 79.5 59.5 28.2 22.9 112.0  325.0
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30 MHz ~ 1 GHz

Eurofins KCTL <<Radiated Emission>> 5 January,2023
10 m Chamber
Project KP22-07480 Standard : FCC CLASS A 10 m
Serial : Remark1 : Test #2
Operator Remark2 :
AC Power 120V, 60 Hz Remark3
Temp,Humidity Remark4
[dB(uv/m)]
60 - <FCC Class A>
C ———— Limit(QP)
C <RE Test #2_FCC> PR
50 |- T igiiiﬁﬁﬂwm
E ———&——— Suspected Item(H)
C Suspected Item(V)
40 - e Final Itemn(H.QP)
E —————— Final ltem(V.QP)
2 30 -
= C |
E | W I by
C . i I} ;I bbb
20 | - i ﬁl,‘. »""N{wrr—‘—— AR, B R ‘Mw ,lq 2
P T T J m A L W™
= M.'Wm\ m,%’w MMW W "o Wf ¥ M’V o L
h,
s Vel \,.UWW’V '
oF
30 50 100 500 1000
Frequency [MHz]
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle
QP QP QP QP
[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [em] [deg]
1 37.760 V 42.3 -9.1 33.2 39.0 5.8 102.0 42.0
2 39.821 V 41.7 -10.3 31.4 39.0 7.6 293.0 42.0
3 116.573 Vv 33.4 -10.4 23.0 43.5 20.5 107.0  202.0
4 209.208 H 36.3 -11.2 25.1 43.5 18.4 390.0 174.0
5 594.065 VvV 34.6 3.0 37.6 46.5 8.9 215.0 325.0
6 742.586 H 28.6 6.8 35.4 46.5 1.1 372.0 78.0
7 770.110 H 27.9 7.7 35.6 46.5 10.9 400.0 298.0
8 990.179 H 20.1 1.1 31.2 49.5 18.3 396.0 78.0
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1 GHz ~ 18 GHz

Eurofins KCTL <<Radiated Emission>> 5 January,2023
10 m Chamber
Project KP22-07480 Standard : FCC CLASS A3 m
Serial Remark1 : Test #2
Operator Remark2 :
AC Power 120 V, 60 Hz Remark3
Temp, Humidity Remark4
[dB(uv/m)]
90 <A_GHz>
E —————— Limit(PK)
80 = Limit(AV)
E <RE Test #2_G FCC>
70 E ——— Spectrum(H.AV)
= Spectrum(H,PK)
£ Spectrum(V,AV)
60 £ Spectrum(V,PK)
E Suspected Item(H)
= 50 | Suspected Item(V)
5 = Final ltem(H,PK)
D E Final Item(H,CAV)
3 40 Final Item(V,PK)
\ Final Item(V,CAV)
30
20 £
10E
wo%o.ooo 2000.000 5000.000 10000.000 18000.000
Frequency [MHz]
Final Result
No. Frequency (P) Reading Reading c.f Resul t Resul t Limit Limit Margin  Margin Height Angle
PK CAV PK CAV PK AV PK CAV
[MHz] [dB(uv)] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB) [dB] [cm] [deg]
1 2762.982 H 42.8 28.1 0.5 43.3 28.6 79.5 59.5 36.2 30.9 212.0 352.0
2 2929.593 H 42.7 28.1 0.7 43.4 28.8 79.5 59.5 36.1 30.7 185.0 55.0
3 6923.946 H 32.9 18.5 9.4 42.3 27.9 79.5 59.5 37.2 31.6 120.0  258.0
4 13105.450 V 32.4 18.5 16.6 49.0 35.1 79.5 59.5 30.5 24.4 110.0 4.0
5 16569.380 V 32.6 18.4 19.3 51.9 37.7 79.5 59.5 27.6 21.8 128.0 4.0
6 17403.280 H 31.3 17.2 20.0 51.3 37.2 79.5 59.5 28.2 22.3 290.0 186.0
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¢ eurofins

KCTL

30 MHz ~ 1 GHz

Eurofins KCTL <<Radiated Emission>> 5 January,2023
10 m Chamber
Project : KP22-07480 Standard : FCC CLASS A 10 m
Serial H Remark1 Test #3
Operator : Remark2 :
AC Power $120V, 60 Hz Remark3
Temp, Humidity Remark4
[dB(uv/m)]
60 - <FCC Class A>
C —————— Limit(aP)
c <RE Test #3_FCC>
oF N Spectimtv )
F Suspected Item(H)
C Suspected Item(V)
40 ; e Final Item(H.QP)
E ———%——— Final ltem(V.QP)
g 30 |- < R
20 Bl A WA I M'm M| ' ‘
LT ™ ‘ i i WMWW O KR wnw* N S
£ S Ly Y o W»
oF Ay LWL‘M" A Wﬂ‘
E Wia bt i
oF
30 50 100 500 1000
Frequency [MHz]
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle
QP QP [
[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [em] [deg]
1 32.061 V 42.0 6.3 35.7 39.0 3.3 180.0 98.
2 33.2714 vV 42.2 -6.7 35.5 39.0 3.5 109.0 69.0
3 36.305 V 43.1 -8.4 34.7 39.0 4.3 332.0 42.0
4 220.241 H 35.3 -10.8 24.5 46.5 22.0 385.0 184.0
5 296.993 H 34.8 -5.9 28.9 46.5 17.6 140.0 8.0
6 770.110 H 34.7 7.7 42.4 46.5 4.1 293.0 210.0
7 924.008 'V 23.4 9.4 32.8 46.5 13.7 108.0 352.0
8 993.210 H 16.5 11.2 27.7 49.5 21.8 398.0 277.0
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<% eurofins

KCTL

1 GHz ~ 18 GHz

Eurofins KCTL
10 m Chamber

<<Radiated Emission>>

5 January,2023

Project : KP22-07480 Standard :FCC CLASS A8 m
Serial H Remark1 : Test #3
Operator : Remark2 :
AC Power :120V, 60 Hz Remark3
Temp,Humidity Remark4
[dB(uv/m)]
90 <A_GHz>
E ————— Limit(PK)
80 = Limit(AV)
5 <RE Test #3_G FCC>
70 E ——— Spectrum(H,AV)
E Spectrum(H,PK)
E Spectrum(V,AV)
60 £ Spectrum(V.PK)
E Suspected Item(H)
_ 50 £ X Suspected Item(V)
T E ———5—— Final ltem(H.PK)
K E it S Final Item(H,CAV)
40 F j Final Item(V,PK)
vt ———%——— Final ltem(V,CAV)
30
20 F
10 F
wo%o.ooo 2000.000 5000.000 10000.000 18000.000
Frequency [MHz]
Final Result
No. Frequency (P) Reading Reading c.f Result Resul t Limit Limit Margin  Margin Height Angle
PK CAV PK CAV PK AV PK CAV
[MHz] [dB(uv)] [dB(uV)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)] [dB(uV/m)] [dB(uv/m)]  [dB] [dB]  [cm]  [deg
1 1799.898 Vv 43.9 29.5 2.4 41.5 27.1 79.5 59.5 38.0 32.4 115.0 174.0
2 2915.996 H 42.7 28.1 0.7 43.4 28.8 79.5 59.5 36.1 30.7  380.0 37.0
3 9994.299 H 35.6 21.2 12.5 48.1 33.7 79.5 59.5 31.4 25.8  293.0 57.0
4 12501.070 H 32.8 18.6 16.5 49.3 35.1 79.5 59.5 30.2 24,4 218.0 134.0
5 16669.680 H 31.9 17.4 19.5 51.4 36.9 79.5 59.5 28.1 22.6 150.0  318.0
6 17404.970 Vv 32.1 17.7 20.0 52.1 37.7 79.5 59.5 27.4 21.8 142.0  155.0
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