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REPORT REVISION HISTORY

Date Test Report No. Revision History
Aug. 19, 2019 KES-E1-19T0491 Issued
e ) - Manufacturer change at customer's request
Jul. 07, 2022 KES-E1-19T0491-R1 | _ Reissuance due to the addition of a derivative

Feb. 24, 2023

KES-E1-19T0491-R2

Change the Applicant and manufacturer at the
request of the customer.

This report shall not be reproduced except in full, without the written approval of
KES Co., Ltd. This document may be altered or revised by KES Co., Ltd. personnel
only, and shall be noted in the revision section of the document. Any alteration of
this document not carried out by KES Co., Ltd. will constitute fraud and shall nullify

the document.
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1.0 General Product Description

Main Specifications of EUT are:

TNO-3010T-

Video+~

a

Imaging Devices

Unceooled micre bolometers

Effective Pixelse Mones
METD+ < BOmke
Pixel Sizes 12 ume
Min. llluminations Mones

CWBS: 1.0 Vp-p / 750 composite, 720x480(N), 720x576(P) for

Video Out+ installation
USB: Micro USB Type B, 1280x720 for installations
Lens+< 4
Max. Aperture Ratios F1.0+
Angular Field of View< H:92.0°, V:65.5°, D:125.7°¢
Min. Object Distances 0.3m ==t}
Focus Control+ Fixed+
Operational- A

Digital Image Stabilization<

Supportibuilt-in gyro sensorle

Motion Detections

8ea, 8point polygonal zoness

Privacy Masking#

32ea, polygonal zones:
- Color: Grey/Green/Read/Blue/Black/White .

- Mosaice

Video Rotations

Flip, Mirror, Hallway view(30°/270%)¢

Directional detection, Motion detection, Appear/Disappear,

Analyticss Enter/Exit, Loitering, Tampering, Virtual line, Audio detection,
Temperature ditection, Sound classification, Shock detections
Alarm 1/Q# Input 1ea f Output 2ea +

Alarm Triggers+

Analytics, Network disconnect, Alarm input+

Alarm Eventse

File upload via FTP and e-mail +

Motification via e-mail 4

SO/SDHC/SDXC or NAS recording at event triggers+
Alarm output

Handovers
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1.1 Test Voltage & Frequency

Unless indicated otherwise on the individual data sheet or test results, the test voltage
and frequency was as indicated below.

Voltage X 240 vac [] 100 Vac [] 24 vac [X] 12 vdc [X] PoE
Frequency X s0Hz [160Hz [] Hz
1.2 Variant Model Differences
TNO-3020T, TNO-3030T, Add simple derived model for management model
TNO-3010TRA, TNO-3020TRA by sales department
TNO-L3030T Addition of derivatives due to F/W differences
1.3 Device Modifications

Not applicable

1.4 Equipment Under Test

Description Model Number Serial Number Manufacturer Remarks
HANWHA VISION
-E;Elvllj\llfleAAL TNO-3010T - VIETNAM COMPANY EUT
LIMITED
1.5 Support Equipments
Description Model Number Serial Number Manufacturer Remarks
Notebook NT-R519 ZLT393BSB00204H SAMSUNG -
Notebook Adapter ADP-60ZH D - DELTA ELIE%TRONICS’ -
MIC MP1000 - - -
Speaker BR1000A Cuve ) DONGGUAN EDIFIER )
P Black 2 TECHNOLOGY Co., Ltd

Button Alarm

Alarm

AC Adapter

DRL-246000AC

Dream TEK

PoE Adapter

PD-3001GC/AC

RD9356082016964
200

Power Dsine

Smart phone

A1303

APPLE .Inc
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1.6 External I/0 Cabling

mAC24V
Start END Cable Spec.
Description I/0 Port Description I/0 Port Length | Shield
RJ-45 Notebook RJ-45 4.0 u
Line in(2Pin) MIC 2Pin 1.5 U
THERMAL CAMERA Line Out(2Pin) Speaker 2Pin 1.5 u
Alarm in Button Alarm 2Pin 4.0 U
Alarm out Alarm 2Pin 4.0 u
Notebook MIC Smart phone Audio out 1.0 U
* Unshielded=U, Shielded=S
mDC12V
Start END Cable Spec.
Description I/0 Port Description I/0 Port Length | Shield
RJ-45 Notebook RJ-45 4.0 U
Line in(2Pin) MIC 2Pin 1.5 U
THERMAL CAMERA Line Out(2Pin) Speaker 2Pin 1.5 U
Alarm in Button Alarm 2Pin 4.0 U
Alarm out Alarm 2Pin 4.0 u
Notebook MIC Smart phone Audio out 1.0 U

* Unshielded=U, Shielded=S
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m PoE
Start END Cable Spec.
Description I/0 Port Description I/0 Port Length | Shield
RJ-45 PoE Adapter RJ-45 4.0 U
Line in(2Pin) MIC 2Pin 1.5 u
THERMAL CAMERA Line Out(2Pin) Speaker 2Pin 1.5 U
Alarm in Button Alarm 2Pin 4.0 u
Alarm out Alarm 2Pin 4.0 U
MIC Smart phone Audio out 1.0 U
Notebook
RJ-45 PoE Adapter RJ-45 4.0 U

* Unshielded=U, Shielded=S

1.7 EUT Operating Mode(s)

Test mode operating
AC24V
DC12V EUT Monitoring, Ping Test
PoE

EUT Test operating S/W
Name Version Manufacture Company

WebViewer - -
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1.8 Configuration

B AC Main
[ DC Main
B AC 24V

AC Adapter Notehook

I Adapter

Speaker
THERMAL CAMERA — Notebook
(EUT)
MIC
Button Smart
Alarm
Alarm phone
mDC12V

MNotebook

Adapter

Speaker
THERMAL CAMERA — Notebook
(EUT)
MIC
Button Smart
Alarm
Alarm phone
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B PoE

POE Adapter *
MNotebook

| Adapter

Speaker
THERMAL CAMERA _— Notebook
(EUT)
MIC
Button Smart
Alarm
Alarm phone
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1.9 Remarks when standards applied

N/A

1.10 Calibration Details of Equipment Used for Measurement

Test equipment and test accessories are calibrated on regular basis.

The maximum

time between calibrations is one year or what is recommended by the manufacturer,
whichever is less.

1.11 Test Facility
The measurement facility is located at 473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do,
12658, Korea, Republic of. The sites are constructed in conformance with the
requirements of ANSI C63.4a-2017 and CISPR 16-1-4:2019

1.12 Laboratory Accreditations and Listings

Country Agency Scope of Accreditation Logo
EMI (3 m & 10 m Semi-Anechoic
Chamber and conducted test site)
KOREA RRA EMS (ESD, RS, EFT/Burst, Surge, CS,
Magnetic, Dips and interruptions)
KR0100
EMI (3 m & 10 m Semi-Anechoic
. Chamber and conducted test site)
International | KOLAS | v Esp, RS, EFT/Burst, Surge, CS,
Magnetic, Dips and interruptions)
KT489
3 m & 10 m Semi-Anechoic Chamber
USA FCC Conducted test site to perform FCC Part
15/18 measurements.
KR0100
3 m & 10 m Semi-Anechoic Chamber *
Canada ISED and Conducted test site
23298
JAPAN VCCI EMI (3 m & 10 m Semi-Anechoic VGI
Chamber and conducted test site)
C-20136, T-20137,
R-20181, G-20176
EMI (3 m & 10 m Semi-Anechoic
s - Chamber and conducted test site)
Europe | TUVSUD | pys (Esp, RS, EFT/Burst, Surge, CS,
Magnetic, Dips and interruptions)
CARAT 001633 0004
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2.0 Test Regulations
The emissions tests were performed according to following regulations:

Xl AS/NZS CISPR32:2015 X Class A ] Class B
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2.1 Conducted Emissions at Mains Power Ports
Test Date
Aug. 12, 2019
Test Location
Electro wave Shieldroom #3
Test Equipment
. L. Serial
Used| Description | Model Number | Manufacturer Cal. Due
Number
X EMI Test S/W EMC32 R&S 9.12.00 -
EMI TEST
X RECEIVER ESR3 R&S 101783 04, 22, 2020
X LISN ENV216 R&S 101137 01, 25, 2020
X LISN ENV216 R&S 101786 01, 25, 2020
Test Conditions
Temperature: 23,7 C
Relative Humidity: 54,0 % R.H.

Frequency Range of Measurement
150 kiz to 30 W

Instrument Settings
IF Band Width: 9 K&

Test Results
The requirements are:

X PASS
[ ] NOT PASS
] NOT APPLICABLE

Remarks
See Appendix A for test data.
The test has been tested using the AC / AC adaptor.(DC and PoE are not applicable.)
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2.2 Conducted Emissions at Telecommunication Ports

Test Date
Aug. 12, 2019

Test Location
Electro wave Shieldroom #3

Test Equipment

Used| Description N‘:z:‘:; Manufacturer N?.lerr:i:elzr Cal. Due
X] | EMI Test S/W EMC32 R&S 9.12.00 -
X IEE/ICIE-I;\E/SE-IQ ESR3 R&S 101783 04, 22, 2020
X LISN ENV216 R&S 101137 01, 25, 2020
X LISN ENV216 R&S 101786 01, 25, 2020
] |8-WIRE ISN CAT3| CAT3 8158 |SCHWARZBECK| 8158-0019 | 03, 19, 2020
D] |8-WIRE ISN CAT5| CAT5 8158 |SCHWARZBECK| 8158-0030 | 03, 19, 2020
[] |8-WIRE ISN CAT6| NTFM 8158 |SCHWARZBECK| 8158-0029 | 08, 13, 2020

Test Conditions

Temperature: 23,7 C

Relative Humidity: 54,0 % R.H.

Frequency Range of Measurement
150 kiz to 30 M

Instrument Settings
IF Band Width: 9 Kk

Test Results
The requirements are:

X PASS
] NOT PASS
] NOT APPLICABLE

Remarks
See Appendix A for test data.
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2.3 Radiated Electric Field Emissions(Below 1 Giz)

Test Date
Aug. 12, 2019

Test Location
[ ] OPEN AREA TEST SITE #2 [X] SEMI ANECHOIC CHAMBER #4(10 m)

Test Equipment

Used| Description Model Number | Manufacturer Serial Cal. Due
Number
TOYO
X EMI Test S/W EP5/RE Corporation 6.0.0 -
EMI TEST
X RECEIVER ESU26 R&S 100551 04, 09, 2020
X AMPLIFIER SCU 01 R&S 100603 11, 26, 2019
TRILOG-
|Z| BROADBAND VULB9163 Schwarzbeck 715 11, 29, 2020
ANTENNA
|Z| ATTENUATOR 8491A HP 32173 03, 11, 2020
Test Conditions
Temperature: 23,9 C
Relative Humidity: 54,1 % R.H.

Frequency Range of Measurement
30 Mz to 1 GHz

Instrument Settings
IF Band Width: 120 ki

Test Results
The requirements are:

X PASS
] NOT PASS
] NOT APPLICABLE

Remarks
See Appendix A for test data.
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2.4 Radiated Electric Field Emissions(Above 1 ()
Test Date
Aug. 12, 2019
Test Location
SEMI ANECHOIC CHAMBER #3
Test Equipment
S Serial
Used| Description | Model Number| Manufacturer Cal. Due
Number
TOYO
X EMI Test S/W EP5/RE Corporation 6.0.0 -
EMI TEST
X RECEIVER ESR7 R&S 101190 08, 06, 2019
X PREAMPLIFIER 8449B AGILENT 3008A01967 |05, 27, 2020
] ATTENUATOR 8491A HP 35496 03, 11, 2020
DOUBLE RIDGED
X HORN ANTENNA SAS-571 A.H.SYSTEM,INC 781 03, 12, 2021
Test Conditions
Temperature: 23,9 C
Relative Humidity: 54,1 % R.H.

Frequency Range of Measurement
1 GHz to 6 GHz

Instrument Settings
IF Band Width: 1 M

Test Results
The requirements are:

X PASS
] NOT PASS
] NOT APPLICABLE

Remarks
See Appendix A for test data.
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APPENDIX A - TEST DATA

Conducted Emissions at Mains Power Ports

B AC24V
HOT LINE
Common Information
Test Description: Conducted Emission
Model No_: TNO-3010T
Mode RCM
Operator Name: KES
oo T
B0 \
ﬁ E[l T
m
S 1
@ 40 +—& -
5 1 »
20
|:|__
150k 300 400 500 BOD 1hd 2h M 4AM BM B & 10M 20 30M

Frequency in Hz

Final Result

Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
(MHz) [ng] [ng} ':ng} (dB) '[rimr.; (kHz) (dB)
ms

0.195000 — 35.89 66.00 30.11 | 1000.0 9.000 | L1 10.0
0.195000 4017 79.00 38.83 | 1000.0 9.000 | L1 10.0
0.585000 -— 30.27 G60.00 29.73 | 1000.0 9.000 | L1 11.2
0.585000 30.30 73.00 42.70 | 1000.0 9.000 | L1 11.2
5.085000 -— 25.69 G60.00 34.31 [ 1000.0 9.000 [ L1 10.0
5.085000 J0.44 73.00 42.56 | 1000.0 9.000 | L1 10.0
12.810000 — 32.91 60.00 27.09 | 1000.0 9.000 | L1 10.5
12.810000 37.03 73.00 35.97 | 1000.0 9.000 | L1 10.5
13.495000 — 33.18 G60.00 26.82 | 1000.0 9.000 | L1 10.6
13.495000 35.95 73.00 37.05 | 1000.0 9.000 | L1 10.6

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact kes@kes.co.kr

KES-QP16-F01(00-23-01-01) Z=AIBI AL HOI0I 0l A (KES Co.,Ltd)



KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil, Report No.:
KES Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-E1-19T0491-R2
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (17) of (40)

www.kes.co.kr

NEUTRAL LINE
Common Information

Test Description: Conducted Emission
Model No.: TNO-3010T
Mode RCM
Operator Name: KES
on T
B0 |
" B0+
m
3 L
3 471 * 2
LI v
20+
|:|__
150k 300 400 500 BO0 1h M 3M 4AMEM B B 10M 20M  30M

Frequency in Hz

Final Result

Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
(MHz) {dB3) (dBZ) (dBZE) (dB) '[rim? (kHz) (dB)
ms
0.195000 —- 36.13 66.00 20.87 [ 1000.0 9.000 [ N 10.0
0.195000 42.69 79.00 36.31 [ 1000.0 9.000 [ N 10.0
4.790000 — 24.64 60.00 35.36 [ 1000.0 9.000 [ N 10.0
4.790000 28.83 73.00 4417 [ 1000.0 9.000 [ N 10.0
4.990000 —- 24.60 60.00 35.40 [ 1000.0 9.000 [ N 10.0
4.990000 30.50 73.00 42.50  1000.0 0.000 [ N 10.0
20.260000 —- 34.18 60.00 25.82 [ 1000.0 9.000 [ N 10.8
20.260000 3T.83 73.00 35.17 [ 1000.0 9.000 [ N 10.8

¢ Calculation

QuasiPeak[dBuV] / CAverage [dBuV] = Reading Value[dBuV] + Corr. [dB]
QuasiPeak / CAverage : The Final Value

Reading Value : Not shown in the table.

Corr. : Correction values (LISN FACTOR + (Cable Loss + Pulse Limiter FACTOR))
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Conducted Emissions at Telecommunication Ports
mAC 24V
[10 Mbps]
Common Information Telecommunication Emission
Test Description: TNO-3010T
Model No.: AC 10
Mode KES
Operator Name:
100-;\‘\\\‘_
80T
T &
z 6ot-®
g | ~ 4
=
T 401
=
j -4
20+
G,__
t f 1 t f t 1 t t |
150k 300 400 500 g00 1M 2M iM aMsM & 8 10M 20M  30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
(MHz) (dBpV) (dBpV) (dBpWv) (dB) Time (kHz) (dB)
(ms})
0.195000 - 55.84 31.82 25.98 | 1000.0 9.000 | Single Ling 10.5
0.195000 60.52 — 94.82 34.30 | 1000.0 9.000 | Single Ling 10.5
0.390000 — 55.08 76.06 20.98 | 1000.0 9.000 | Single Line 11.1
0.390000 55,22 - 29.06 33.84 | 1000.0 9.000 | Single Line 11.1
0.930000 —— 49.63 74.00 24.37 | 1000.0 9.000 | Single Line 11.6
0.930000 53.11 - a7.00 33.89 | 1000.0 9.000 | Single Ling 11.6
3.955000 —— 50.89 74.00 23.11 | 1000.0 9.000 | Single Line 10.2
3.955000 54.51 -— a7.00 32.49 | 1000.0 9.000 | Single Ling 10.2
18.240000 -— 64.14 74.00 9.86 [ 1000.0 9.000 | Single Ling 10.8
18.240000 67.53 - a7.00 19.47 | 1000.0 9.000 | Single Line 10.8
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[100 Mbps]
Common Information
Test Description: Telecommunication Emission
Model No: TNO-3010T
Mode AC 100
Operator Name: KES
100-:_‘__\‘\\\‘%
80T
Z em0t b
9 1 »
=
T 40T $
=
j -,
20+
D__
f f —t—+— f f f —t—t—tt— f i
150k 300 400 500 800 1M M iM 4M sM & 8 10M 20M  z0M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
{(MHz) (dBpV) (dBpV) (dBpV) (dB) Time {kHz) {dB)
(ms)
0.390000 -— 55.00 76.06 21.06 | 1000.0 9.000 | Single Line 10.6
0.390000 55.12 — 89.06 33.94 | 1000.0 9.000 | Single Line 10.6
0.930000 — 39.30 74.00 34.70 | 1000.0 9.000 | Single Line 11.2
0.930000 42.70 - 87.00 44.30 | 1000.0 0.000 | Single Line 11.2
2.215000 — 39.36 74.00 34.64 | 1000.0 9.000 | Single Ling 9.5
2.215000 51.32 — 87.00 35.68 | 1000.0 9.000 | Single Line 9.5
16.230000 — 54.83 74.00 19.07 | 1000.0 9.000 | Single Line 10.2
16.230000 58.68 — 87.00 28.32 | 1000.0 9.000 | Single Line 10.2
18.240000 -— 55.82 74.00 18.18 | 1000.0 9.000 | Single Line 10.2
18.240000 59.01 — 87.00 27.99 | 1000.0 9.000 | Single Line 10.2
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mDC12V
[10 Mbps]
Common Information
Test Description: Telecommunication Emission
Model No: TNO-3010T
Mode DC 10
Cperator Name: KES
1DD-:_¥\‘\\_\_\_
80T
T s
:} E.’I}__
=3
f
% T i 4
T 40T
=
j -4
20+
G-_
t t 1 t t t t —t—— t t |
150k 300 400 500 800 1M M IM 4M sM 6 B 10M 20M  30M
Frequency in Hz
Final Result
Frequency GQuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Carr.
{(MHz) {dBpV) (dBpV) (dBpV) (dB) Time {kHz) {dB)
(ms)
0.505000 — 43.71 74.00 30.29 | 1000.0 9.000 | Single Line 11.3
0.505000 47.86 — 87.00 39.14 | 1000.0 9.000 | Single Line 11.3
0.590000 — 42.35 74.00 31.65 | 1000.0 9.000 | Single Line 11.5
0.590000 40.64 - g7.00 37.36 | 1000.0 9.000 | Single Line 11.5
1.020000 -— 49.28 74.00 24.72 | 1000.0 9.000 | Single Line 11.5
1.020000 53.03 — 87.00 33.97 | 1000.0 9.000 | Single Line 11.5
3.955000 — 51.05 74.00 22.95 | 1000.0 9.000 | Single Line 10.2
3.955000 54.88 — 87.00 32.12 | 1000.0 9.000 | Single Line 10.2
23.125000 -— 64.48 74.00 9.52 | 1000.0 9.000 | Single Line 10.9
23.125000 67.74 — 87.00 19.26 | 1000.0 9.000 | Single Line 10.9
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[100 Mbps]
Common Information
Test Description: Telecommunication Emission
Model No_: TNO-3010T
Mode DC 100
Operator Name: KES
100 :\_\‘\\\—_
80T
:[:;L 60+ &
T ¢’ p
= 40+
=
j -
20+
D__
f t —t—t—1 t t t t ——t f t |
150k 300 400 500 BOO 1M M M 4M sM 6 8 10M 20M  z0M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
{MHz) (dBpv) (dBpV) (dBpV) (dB) Time {kHz) (dB)
(ms)
0.565000 -— 38.11 74.00 35.89 | 1000.0 0.000 | Single Line 11.0
0.565000 48.20 — 87.00 38.80 | 1000.0 9.000 | Single Line 11.0
0.580000 — 40.97 74.00 33.03 | 1000.0 9.000 | Single Line 11.0
0.580000 49.53 — 87.00 37.47 | 1000.0 9.000 | Single Line 11.0
1.740000 — 42.03 74.00 31.97 | 1000.0 9.000 | Single Line 9.7
1.740000 49.71 — 87.00 37.29 | 1000.0 9.000 | Single Line 9.7
1.810000 — 41.74 74.00 32.26 | 1000.0 9.000 | Single Line 9.6
1.810000 51.36 — 87.00 35.64 | 1000.0 9.000 | Single Line 9.6
19.710000 -— 56.64 74.00 17.36 | 1000.0 0.000 | Single Line 10.3
19.710000 61.51 — 87.00 25.49 | 1000.0 9.000 | Single Line 10.3
20.260000 — 56.33 74.00 17.67 | 1000.0 9.000 | Single Line 10.3
20.260000 61.06 — 87.00 25.94 | 1000.0 9.000 | Single Line 10.3
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H PoE
[10 Mbps]
Common Information
Test Description: Telecommunication Emission
Model No.: TNO-3010T
Mode FPOE 10
Cperator Name: KES
100 ':__‘_\‘\\R_‘_h
80T
- T &
601
2 &» ~
= -4
E &»
? 401 »
j -+
201
G-_
f f —t—t—1++— f f F— f i
150k 300 400 500 800 1M ZM iM 4M sM 6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
{(MHz) (dBpV) (dBpv) (dBpv) (dB} Time {(kHz) (dB)
(ms})
0.650000 - 33.56 74.00 40.44 | 1000.0 9.000 | Single Line 11.6
0.650000 3r.04 -—- g7.00 49.96 | 1000.0 9.000 | Single Line 11.6
0.745000 - 41.82 74.00 32.18 | 1000.0 9.000 | Single Line 11.7
0.745000 46.12 - g7.00 40.88 | 1000.0 9.000 | Single Line 11.7
1.025000 — 50.25 74.00 23.75 [ 1000.0 9.000 | Single Line 11.5
1.025000 53.67 — 87.00 33.33 [ 1000.0 9.000 | Single Line 11.5
3.955000 - 5.57 74.00 22.43 | 1000.0 9.000 | Single Line 10.2
3.955000 55.22 —- g7.00 31.78 | 1000.0 9.000 | Single Line 10.2
29.235000 - 61.81 74.00 12.19 | 1000.0 9.000 | Single Line 11.2
29.235000 65.24 -—- g7.00 21.76 [ 1000.0 9.000 | Single Line 11.2
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[100 Mbps]
Common Information
Test Description: Telecommunication Emission
Model No: TNO-3010T
Mode POE 100
Operator Name: KES
mn-:_‘\‘\\\‘_h
80 T
Z @0t T
g L
E *
T 401
=
j -,
20+
D__
} } F————— } } } —t—— } } |
150k 300 400 500 800 1M 2M M aMsM 6 8 10M 20M  30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Caorr.
(MHz) (dBpV) (dBpv) (dBpV) (dB) Time (kHz) (dB)
(ms})
0.645000 — 50.80 74.00 23.20 ] 1000.0 9.000 | Single Line 111
0.645000 50.78 - 87.00 36.22 | 1000.0 9.000 | Single Line 111
1.105000 -— 47.93 74.00 26.07 | 1000.0 9.000 | Single Line 10.8
1.105000 48.16 - 87.00 38.84 | 1000.0 9.000 | Single Line 10.8
1.660000 —— 43.43 74.00 30.57 | 1000.0 9.000 | Single Line 9.8
1.660000 48.22 -— 87.00 38.78 | 1000.0 9.000 | Single Line 9.8
23.125000 - 56.97 74.00 17.03 | 1000.0 9.000 | Single Ling 10.4
23.125000 59.60 — 87.00 27.40 [ 1000.0 9.000 | Single Ling 10.4

¢ Calculation

QuasiPeak[dBuV] / CAverage [dBuV] = Reading Value[dBuV] + Corr. [dB]
QuasiPeak / CAverage : The Final Value

Reading Value : Not shown in the table.

Corr. : Correction values (ISN FACTOR + (Cable Loss + Pulse Limiter FACTOR))
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Radiated Electric Field Emissions(Below 1 (lz)
mAC24V

gi% £4(10m) ‘ <<D (30 - 1 000) MHz RE TEST>> KES D-SAC #4(10m)
[dBluv/m)1
SD; : : : : : : : : : 7 |na} }:92\'\;85
- N | : T
54 N N T OO O
;D? G \Wll " M
1o e TR T ] | | S T S
Final Result
No. Frequency (P) Reading c.f Besult Limit Margin Height Angle Remark
QP QP QP QP
[MHz] [dB(uv)] [dB(1/m)] [dB( uVsm}] [dB(uv/m)] [dB] [cm] [deg]
1 04.384 W 2.7 -23.5 29.2 40.0 10.8 400.0  348.0
2 199.993 H h6.2 -21.8 34.4 40.0 5.6 400.0 234.0
3 199,903 V¥ 49,3 -21.8 27.5 40.0 12.5 100.0  173.0
4 300.024 H 54.5 -18.6 35.9 47.0 11.1 200.0 208.0
B 374.956 H h7.3 -15.7 41.6 47.0 5.4 200.0 168.0
4] 374.956 v 46.9 -15.7 31.2 47.0 15.8 100.0 69.0
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mDC12V
KES (om) <<D (30 - 1 000) MHz RE TEST>> KES D-SAC #4(10m)
G Tose : égj‘“"“ e Eactor Caes ol koLae o
Dg:sa?ggluv;ml] :
i S EREEEEE=—
e | Aa——
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Final Result
No. Frequency (P) Reading c.f Besul t Limit Margin Height Angle Remark
QP . QP aP QP
[MHzZ] [dB(uwV)] T[dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deg]
1 73.491 ¥ 59.7 -26.2 33.5 40.0 6.5 141.0 217.0
2 74.301 ¥ 61.8 -26.5 35.3 40.0 4.7 227.0 245.0
3 199.991 H 55.4 -21.8 33.6 40.0 6.4 381.0 71.0
4 200.984 H 61.9 -18.6 43.3 47.0 3.7 201.0 221.0
5 200.985 V 57.9 -1B.6 39.3 47.0 7.7 100.0  150.0
6 374.962 H 58.3 -15.7 42 .6 47.0 4.4 249.0 177.0
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m PoE
KES (1o m) <<D (30 - 1 000) MHz RE TEST>> KES D-SAC #4(10 m)
qg.:;rjrﬁa\uwrﬂ]
5| S ) —EEE
] S I i ———
S i L it
o BT o ! o
JE : i i .‘ _: ‘
Final Result
No. Frequency (P) Reading c.f Resul t Limit Margin Height Angle Remark
QP . QP QP QP
[MHz] [dB(wV)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)] [dB] [cm] [deql]
1 81.168 V 61.1 -27.4 33.7 40.0 6.3 150.0 230.0
2 o1.474 v B5.7 -24.4 31.3 40.0 8.7 150.0 222.0
3 894,384 H 55.4 -23.5 31.9 40.0 8.1 400.0 80.0
4 300.024 H 62.0 -18.6 43.4 47.0 3.6 200.0 247.0
5 300.024 V¥ h8.8 -18.6 40.2 47.0 6.8 100.0 176.0

¢ Calculation

Result(QP) [dB(wW/m)] = (Reading(QP)[dB(uV)] + c.f[dB(1/m)]
Margin(QP)[dB] = Limit[dB(uV/m)] - Result(QP) [dB(uV/m)]
Reading(QP) : Reading value, Result(QP) : Reading value + Factor value

Limit(QP) : Limit value, c.f : (ANT Factor + Cable Loss - Preamp Factor), Margin: Margin value
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Radiated Electric Field Emissions(Above 1 (lz)
mAC24V
EE‘;?AC . ‘ <<D (1-8) GHz RE TEST>> KES D-SAC #3
Modsl TNO-3010T Standard - CISPR Pub.32 Class A GHz 3m
Mode AC ANT KOLAS AF
-th.?ra'.o' KES
Ramari
dB(uv/m)]
120

<CISPR22 A GHz 3m>
———————— Limit{PK}
Limit{Av)

110
100

<CE AC>
————— Spectrum(H.PK)
————— Spectrum(v.PKj
———— Final ltem(H.PK)
Final ltam(H.CAV)
————+—— Final tam(V.PK)
Final ltam(V.CAV)

80

70

€0

Level

50 n
40 e ——— .
30
20
2000.00 3000.00 400000 5000.00 6000.00
Fraquency [MHz]
Final Result
No. Freguency (P) Reading Reading c.f Result Result Limit Limit Margin Margin Height Angle Remark
PK CAV PK CAV PH AV PK CAV
[MHz] [dB(uv)] [dB(uwV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(uw/m)] [dB(uV/m)] [dB] [dB] [em] [deg]
1 1188.021 VvV 49.4 35.4 8.6 40.8 26.8 76.0 56.0 35.2 29.2 100.0 286.1
2 1195.780 H 55.3 31.9 -8.5 46.8 23.4 76.0 56.0 20.2 32.6 100.0  350.7
3 1496.260 H 48.1 33.0 6.6 41.5 26.4 76.0 56.0 34.5 29.6 100.0 310.4
4 1498.400 V 52.9 36.0 -6.5 46.4 20.5 76.0 56.0 20.6 26.5 100.0 298.6
5 1994.250 V 54.1 30.0 -1.9 52.2 28.1 76.0 56.0 23.8 27.9 100.0 339.7
6 2390.151 W 49.8 29.3 -0.6 49.2 28.7 76.0 56.0 26.8 27.3 100.0 3151
7 4780.684 H 39.0 25.6 7.4 48.4 33.0 80.0 60.0 33.6 27.0 100.0 140.4
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mDC12V
KES <<D (1-8) GHz RE TEST>> KES D-SAC #3
D SAC #3
Model TNO-3010T Standard CISPR Pub.32 Class A GHz 3m
Mods DC ANT I KOLAS AF
gpﬁgiio' KES
;.g:narﬂ
[dB(uv/m)]
20 p <CISPR2Z A GHz 3m>
10 F ——— Limit{PK)
E —— Limit{av)
100 E <CEDC>
[0 i -
80 | ———— Final ltem(V.PK)
_ 70 ; Final Item(V.CAV)
'43 50 E
50 E
wE | -
30 E A
20 £
10 f
2000.00 3000.00 4000.00 5000.00 6000.00
Freguency [MHz]
Final Result
Mo. Freguency (P) Reading Reading c.f Result Result Limit Limit Margin  Margin Height Angle Remark
Pk CAV K CAV P AV P GAV
[MHz] [dB(uwV)] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB] [dB] [cm] [deg]
1 1187.382 Vv 49 .6 36.0 -B.6 4.0 27.4 76.0 56.0 35.0 28.6 100.0 290.4
2 1197.440 H 54.9 21 -8.5 46.4 23.6 76.0 56.0 29.6 32.4 100.0 348.9
3 1494720 Vv 54.3 .7 6.6 47.7 30.1 76.0 56.0 28.3 25.9 100.0 307.5
4 1997.129 v 53.5 29.8 -1.9 51.6 27.9 76.0 56.0 24.4 28.1 100.0 335.4
5 2053.901 H 49.9 28.6 -1.7 48.2 26.9 76.0 56.0 27.8 291 100.0 2.6
6 2392.730 V 50.5 29.8 -0.6 49.9 29.2 76.0 56.0 26.1 26.8 100.0 270.2
7 2813.257 WV 42.2 27.7 0.8 43.0 28.5 78.0 56.0 33.0 27.5 100.0 320.2
8§ 5060.121 H 38.5 25.4 8.2 48.7 33.6 80.0 60.0 33.3 26.4 100.0 74.8
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H PoE
KES <<0D (1-6) GHz RE TEST>> KES D-3AC #3
D SAC #3
Modsl I TNO-3010T Standard CISPR Pub._32 Class A GHz 3m
Mode PoE ANT KOLAS AF
-ngraar:o' - KES
=e:nar<1
[dB(uv/m)]
120 <CISPA22 A GHz 3m>
110 F Limit{PK)
E Limit{Av)
100 F <CE PoE>
E Spactrum(H.PK)
90 Spactrum K)
E —*—— Final Itam|
80 | Final It
E —+—— Final ltem(V,|
_ 0E Final Itam(V.CAV)
'JE 50 |
50 F i
0wk —— .&_“‘ - o
30 ;
20
10 E
2000.00 3000.00 4000.00 5000.00 6000.00
Fraquency [MHz]
Final Result
No. Freguency (P) Reading Reading c.f Result Result Limit Limit Margin Margin Height Angle Remark
PK. CAV PK CAV PH AV PK, v
[MHz] [dB(uwV)] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB] [dB] [em] [deg]
1 1187.732 vV 51.3 3.2 -8.6 2.7 27.6 76.0 56.0 33.3 28.4 100.0 287.0
2 1195.801 H 54.6 32.7 -8.5 46.1 24.2 76.0 56.0 28.9 31.8 100.0 347.7
3 1499.859 Vv 51.6 4.5 6.5 45.1 28.0 76.0 56.0 30.9 28.0 100.0 302.3
4 1756176 WV 45.5 30.5 -4.0 41.5 26.5 76.0 56.0 34.5 29.5 100.0 219.7
5 1770.477 H 42.0 29.0 -3.8 38.2 25.2 76.0 56.0 37.8 30.8 100.0 3.3
6 1993.221 V 54.4 31.7 -1.9 52.5 29.8 76.0 56.0 23.5 26.2 100.0 326.9
7 5037.948 H 38.7 25.5 8.2 45.9 33.7 80.0 60.0 33.1 26.3 100.0 326.9

4 Calculation

Result(PK/CAV) [dB(&/m)] = (Reading(PK/CAV)[dB(&V)] + c.f[dB(1/m)]

Margin(PK/CAV)[dB] = Limit[dB(&V/m)] - Result(PK/CAV) [dB(#/m)]

Reading(PK/CAV) : Reading value, Result(PK/CAV) : Reading value + Factor value

Limit(QP) : Limit value, c.f : (ANT Factor + Cable Loss - Preamp Factor), Margin: Margin value
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Test Setup Photos and Configuration

Conducted Voltage Emissions
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Conducted Telecommunication Emissions
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Radiated Electric Field Emissions(Below 1 (lz)
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EUT Internal Photographs
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EUT Internal View - Board 1
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EUT Internal View - Board 2
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EUT Internal View - Board 3
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