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1.0 General Product Description

Main Specifications of EUT are:

Video
Imaging Device Uncooled micro bolometer
Resolution 320x240
VI e H.265/H.264: Max. 30fps/25fps(60Hz/50Hz)
MJPEG: Max. 30fps/25fps(60Hz/50Hz)
NETD < 60mK
Pixel Size 12 um
CVBS: 1.0 Vp-p / 75Q composite, 720x480(N), 720x576(P) for
Video Out installation
USB: Micro USB Type B, 1280x720 for installation
Lens
Focal Length (Zoom Ratio) 35mm fixed focal
Max. Aperture Ratio F1.0
Angular Field of View H: 6.3°, V: 4.7°, D: 7.8°
Min. Object Distance 51m
Focus Control Fixed
Operational
Camera Title Displayed up to 85 characters
Digital Image Stabilization Support(built-in gyro sensor)
Motion Detection 8ea, 8point polygonal zones
32ea, polygonal zones
Privacy Masking - Color: Grey/Green/Red/Blue/Black/White
- Mosaic
Video Rotation Flip, Mirror, Hallway view(90°/270°)
Directional detection, Motion detection, Appear/Disappear,
Analytics Enter/Exit, Loitering, Tampering, Virtual line, Audio detection,
Temperature ditection, Sound classification, Shock detection
Alarm 1/0 Input Tea / Output 2ea
Alarm Triggers Analytics, Network disconnect, Alarm input
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File upload via FTP and e-mail
Notification via e-mail
Alarm Events SD/SDHC/SDXC or NAS recording at event triggers
Alarm output
Handover
) Selectable(mic in/line in)
Audio In )
Supply voltage: 2.5VDC(4mA), Input impedance: 2K Ohm
Audio Out Line out, Max.output level: 1Vrms

Whitehot, Blackhot, Rainbow, Rainbow?2, Sepia, Red, Iron,
Color palettes

Custom
Network
Ethernet RJ-45(10/100BASE-T)
Video Compression H.265/H.264: Main/Baseline/High, MJPEG

G.711 u-law / G.726 Selectable
G.726(ADPCM) 8KHz, G.711 8KHz
G.726: 16Kbps, 24Kbps, 32Kbps, 40Kbps
AAC-LC: 48Kbps at 16KHz

Audio Compression

Smart Codec Manual(5ea area), WiseStreamIl

H.264/H.265: CBR or VBR
MJPEG: VBR

Bitrate Control

s ) Unicast(20 users) / Multicast
treamin
I Multiple streaming(Up to 10 profiles)

IPv4, IPv6, TCP/IP, UDP/IP, RTP(UDP), RTP(TCP), RTCP,RTSP,
NTP, HTTP, HTTPS, SSL/TLS, DHCP, FTP, SMTP, ICMP, IGMP,
SNMPv1/v2c/v3(MIB-2), ARP, DNS, DDNS, QoS, PIM-SM, UPnP,
Bonjour, LLDP, SRTP

Protocol

HTTPS(SSL) login authentication
Digest login authentication

) IP address filtering

Security
User access log

802.1X authentication(EAP-TLS, EAP-LEAP)

Device certificate(Hanwha Techwin Root CA)

ONVIF Profile S/G/T

Application Programming Interface
SUNAPI(HTTP API)
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Wisenet open platform

General

Webpage Language

English, French, Italian, Spanish, German, Japanese, Russian,
Swedish, Portuguese, Czech, Polish, Turkish, Dutch, Hungarian,
Greek

Edge Storage

Micro SD/SDHC/SDXC 1slot 256GB

Memory

1024MB RAM, 256MB Flash

Environmental & Electrical

Operating Temperature / Humidity

-40°C ~ +60°C (-40°F ~ +140°F) / Less than 90% RH

Storage Temperature / Humidity

-50°C ~ +60°C (-58°F ~ +140°F) / Less than 90% RH

Certification

IP66, NEMA4X

Input Voltage

PoE(IEEE802.3af, Class3), 24VAC, 12VDC

Power Consumption

PoE: Max. 8.7W, typical 7.5W
12VDC: Max. 7.8W, typical 6.7W
24VAC: Max. 9.2W, typical 8.0W

Mechanical

Color / Material

White / Aluminum

RAL Code

RAL9003

Product dimensions / weight

®147.51x375.3mm(58.07x147.76") / 31249(6.89 Ib)
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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.

X] AC 100V, 60 Hz X PoE

1.2 Variant Model Differences

Addition of derivative models for place of sale management

1.3 Device Modifications

Not applicable

1.4 Equipment Under Test

Description Model Number | Serial Number Manufacturer Remarks
HANWHA VISION
NETW?:EEJSAI\ERMAL TNO-3050T - VIETNAM COMPANY EUT
LIMITED
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1.5 Support Equipments

Description Model Number | Serial Number Manufacturer Remarks

AC Adapter DRL-246000AC - Dream E'i‘tf(tjm”'cs Co., -

DC Adapter FSP060-DIBAN2 - FSP GROUP INC. -

PoE Adapter

PT-PSE109GBRO-AH

Dongguan PROCET
Network Technology

Co,,Ltd

Notebook LG15N54 410NZGK015231 | LG Electronics Co., Ltd. -
DELTA

Notebook Adapter ADP-90WH B 84ZW19F1663 |ELECTRONICS(JIANGSU -
) LTD.

Speaker

BR1000OA Cuve

DONGGUAN EDIFIER

Black 2 TECHNOLOGY Co., Ltd
MIC MP1000 - - -
Alarm - - - -
Button Alarm - - - -
Smartphone A1586 - APPLE .Inc -
Micro SD Card - - SanDisk 4 GB
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1.6 External I/0 Cabling

B DC/ AC Mode

Start END Cable Spec.
Description I/0 Port Description I/0 Port Length | Shield
RJ-45 Notebook RJ-45 3.0 u
Audio Out Speaker 3.5 mm 1.4 U
NETWORK THERMAL Audio In MIC 3.5 mm 1.4 U
CAMERA
(EUT) Alarm Out Alarm Alarm In 2.8 U
Alarm In Button Alarm Alarm Out 2.6 U
Micro SD Slot Micro SD Card | Micro SD Slot - -
Notebook 3.5 mm Smartphone 3.5 mm 0.5 U
* Unshielded=U, Shielded=S
B PoE Mode
Start END Cable Spec.
Description I/0 Port Description I/0 Port Length | Shield
RJ-45 PoE Adapter RJ-45 3.0 U
Audio Out Speaker 3.5 mm 1.4 U
NETWORK THERMAL Audio In MIC 3.5 mm 1.4 U
CAMERA
(EUT) Alarm Out Alarm Alarm In 2.8 u
Alarm In Button Alarm Alarm Out 2.6 U
Micro SD Slot Micro SD Card | Micro SD Slot - -
RJ-45 PoE Adapter RJ-45 3.0 U
Notebook
3.5 mm Smartphone 3.5 mm 0.5 u

* Unshielded=U, Shielded=S
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1.7 EUT Operating Mode(s)

Test Mode operating
After placing the test equipment and peripheral devices as shown in
DC Mode, the layout below, the tests were conducted while checking the 1KHz
AC Mode, output from the smartphone, the camera video output from the
PoE Mode notebook and verifying that they were operating normally while
PING TEST.
EUT Test operating S/W
Name Version Manufacture Company
Web Viewer - Hanwha Vision Co., Ltd

1.8 Configuration

B AC Main
[J DC Main
Bl DC Mode
Notebook Adapter DC Adapter
1 1
Notebook
' ! NETWORK THERMAL
Smartphone CAMERA 1 Alam
(EUT)
Speaker | [ Button
F=——====== Alarm
MIC : Micro SD Card :
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B AC Mode
Notebook Adapter AC Adapter
1 1
Notebook
' ! NETWORK THERMAL
Smartphone CAMERA —  Alarm
(EUT)
Speaker | [ sutton
Fr=—======-= Alarm
MIC : Micro SD Card :
B PoE Mode
Notebook Adapter PoE Adapter
| 1
Notebook
! NETWORK THERMAL
Smartphone C?‘E[\CJETF)%A | Alam
Speaker | T Buton
F=—====== Alarm
MIC : Micro SD Card :
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1.9 Remarks when standards applied
The USB port and VIDEO port are excluded for testing as the Firmware update.

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)
KR0O100

EMI (3 m & 10 m Semi-Anechoic Chamber
and conducted test site)
EMS (ESD, RS, EFT/Burst, Surge, CS,
Magnetic, Dips and interruptions)

International KOLAS

3 m & 10 m Semi-Anechoic Chamber
USA FCC Conducted test site to perform FCC Part
15/18 measurements.

3 m & 10 m Semi-Anechoic Chamber and

Canada ISED Conducted test site
JAPAN VCCI EMI(3m&10m Semi—Anechpic Chamber
and conducted test site)
C-20136, T-20137,
R-20181, G-20176
EMI (3 m & 10 m Semi-Anechoic Chamber
Europe TV sUD and conducted test site)

EMS (ESD, 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:

[ ] EMC - Directive 2014/30/EU

[ ] EN 61000-6-3:2011
[] EN 61000-6-1:2007
[] EN 61000-6-4:2007 +A1:2011
[ ] EN 61000-6-2:2005

[] EN 55011:2007 +A1:2010 [] Group 1 ] Group 2
[] Class A [] Class B

[ ] EN 55014-1:2006 +A2:2011

[] EN 55014-2:1997 +A2:2008

[ ] EN 55015:2013

[ ] EN 61547 :2009

[] EN 55032:2015 [] Class A [] Class B
[ ] EN 55024:2010 +A1:2015

[ ] EN 50130-4:2011 +A1:2014

[ ] EN 61000-3-2:2014

[ ] EN 61000-3-3:2013

[ ] EN 61326-1:2013
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X VCCI-CISPR 32:2016 X Class A [] Class B

[ ] AS/NZS CISPR32:2015 [] Class A [] Class B

[ ] 47 CFR Part 15, Subpart B
[ ] CISPR 22:2009 +A1:2010 [ ] Class A [ ] Class B
[ ] ANSI C63.4-2009

[] IC Regulation ICES-003 : 2016
[ ] CAN/CSA CISPR 22-10 [ ] Class A [ ] Class B

[ ] ANSI C63.4-2014

[ ] RE- Directive 2014/53/EU

[ ] EN 301 489-1 V1.9.2
[l Equipment for fixed use
[ ] Equipment for vehicular use
[] Equipment for portable use
[ ] EN 301 489-3V1.6.1
[ ] EN 301 489-17 V2.2.1

] EN 60945:2002
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2.1 Conducted Emissions Mains Power Ports

Test Date
Apr. 05, 2021

Test Location
Electro wave Shieldroom #6

Test Equipment

Used Description Model Number | Manufacturer o Cal. Due
Number
X EMI Test S/W EMC32 R&S 9.12.00 -
X |EMI TEST RECEIVER ESR3 R&S 101783 01, 15, 2022
X LISN ENV216 R&S 101787 12, 29, 2021
X LISN ESH2-Z5 R&S 100450 12, 29, 2021
X PULSE LIMITER ESH3-Z2 R&S 101915 12, 29, 2021
Test Conditions
Temperature: (24,1 + 0,2) °C
Relative Humidity: (45,4 + 0,1) % R.H.

Frequency Range of Measurement
150 Kz to 30 M

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.
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Test Date
Apr. 05, 2021

Test Location

Electro wave Shieldroom #6

Test Equipment

2.2 Conducted Emissions at Telecommunication Ports

Used Description Model Number| Manufacturer el Cal. Due
Number
= EMI Test S/W EMC32 R&S 9.12.00 -
EMI TEST
RECEIVER ESR3 R&S 101783 |01, 15, 2022
X LISN ENV216 R&S 101787 |12, 29, 2021
X LISN ESH2-Z5 R&S 100450 |12, 29, 2021
X PULSE LIMITER ESH3-Z2 R&S 101915 |12, 29, 2021
8-WIRE ISN
X CAT3,5 ENY81 R&S 100174 |12, 30, 2021
[ ] |8-WIRE ISN CAT6| ENY81-CAT6 R&S 101665 |12, 30, 2021
] CDN CDNS502A TESEQ 40431 12, 29, 2021
Test Conditions
Temperature: (24,1 + 0,2) °C
Relative Humidity: (45,4 + 0,1) % R.H.

Frequency Range of Measurement
150 kiz to 30 Mk

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.
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2.3 Radiated Electric Field Emissions(Below 1 Giz)

Test Date
Apr. 06, 2021

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

Test Equipment

Used| Description Model Number Manufacturer el Cal. Due
Number
TOYO

X EMI Test S/W EP5/RE Corporation 6.0.0 -
EMI TEST

X RECEIVER ESU26 R&S 100551 04, 01, 2022

X AMPLIFIER SCuU 01 R&S 100603 11, 25, 2021
TRILOG-

X BROADBAND VULB9163 Schwarzbeck 715 12, 08, 2022
ANTENNA

X ATTENUATOR 8491A HP 32173 03, 10, 2022

Test Conditions
Temperature: (23,5
Relative Humidity: (44,7

+ 0,3) °C

+ 0,2) % 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
Apr. 06, 2021

Test Location
SEMI ANECHOIC CHAMBER #3

Test Equipment

Used| Description |Model Number | Manufacturer el Cal. Due
Number
TOYO
X EMI Test S/W EP5/RE Corporation 6.0.0 -
EMI TEST
X RECEIVER ESR7 R&S 101190 08, 05, 2021
X | PREAMPLIFIER 8449B AGILENT 3008A01967 |04, 07, 2022
L] ATTENUATOR 8491A HP 35496 03, 10, 2022
DOUBLE RIDGED

X HORN ANTENNA SAS-571 A.H.SYSTEM,INC 781 03, 11, 2022

Test Conditions

Temperature: (24,1 + 0,3) °C

Relative Humidity: (45,2 + 0,4) % R.H.

Frequency Range of Measurement
1 GHz to 6 GHz

Instrument Settings
IF Band Width: 1 Mtz

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
Bl DC Mode
HOT LINE
Common Information
Test Description: Conducted Emission
Model No.: TNO-3050T
Phase: L1
Mode: DC
Operator Name: KES
100y
80 1
=3 6 0“
g 1
£ ¢
T 40t
>
- .
4 * ¢
20+
0--
150k 30040000 8001M 2M 3M 4M5M6 g8 10M 20M 30M

Frequency in Hz

Final_Result

Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
0.165000 — 30.01 66.00 35.99 | 1000.0 9.000 | L1 19.4
0.165000 46.76 79.00 32.24 | 1000.0 9,000 | L1 19.4
1.050000 — 16.55 60.00 43.45 | 1000.0 9.000 | L1 20.0
1.050000 25.30 73.00 47.70 | 1000.0 9.000 | L1 20.0
1.855000 --- 19.08 60.00 40.92 | 1000.0 9.000 | L1 20.2
1.855000 24.36 73.00 48.64 | 1000.0 9.000 | L1 20.2

16.010000 - 17.81 60.00 42.19 | 1000.0 9.000 | L1 19.9
16.010000 25.07 73.00 47.93 | 1000.0 9.000 | L1 19.9
16.070000 — 17.97 60.00 42.03 | 1000.0 9.000 | L1 19.9
16.070000 25.15 73.00 47.85 | 1000.0 9.000 | L1 19.9
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) NEUTRAL LINE
Common Information
Test Description: Conducted Emission
Model No.: TNO-3050T
Phase: N
Mode: DC
Operator Name: KES
100r
80 1
- 6 0“
e}
= -
s &
T 4071
g
L & T
20+
0--
150k 30040000 8001 M 2M 3M 4M5M6 8 10M 20M 30M

Frequency in Hz

Final_Result

Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
0.150000 — 26.96 66.00 39.04 | 1000.0 9.000 | N 19.4
0.150000 46.12 79.00 32.88 | 1000.0 9.000 | N 19.4
0.165000 --- 30.40 66.00 35.60 | 1000.0 9.000 | N 19.4
0.165000 46.77 79.00 32.23 | 1000.0 9,000 | N 19.4
0.880000 --- 21.60 60.00 38.40 | 1000.0 9.000 | N 20.0
0.880000 27.43 73.00 45.57 | 1000.0 9.000 | N 20.0
1.150000 — 20.43 60.00 39.57 | 1000.0 9.000 | N 20.0
1.150000 26.31 73.00 46.69 | 1000.0 9.000 | N 20.0

15.965000 --- 17.12 60.00 42.88 | 1000.0 9.000 | N 19.9
15.965000 24.35 73.00 48.65 | 1000.0 9.000 | N 19.9
16.155000 - 17.63 60.00 42.37 | 1000.0 9,000 | N 19.9
16.155000 24.60 73.00 48.40 | 1000.0 9.000 | N 19.9
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B AC Mode
) HOT LINE
Common Information
Test Description: Conducted Emission
Model No.: TNO-3050T
Phase: L1
Mode: AC
Operator Name: KES
100y
80 |
- 6 0“
@
‘U —
£
[}
= 4 01—’ s &
- 4
4
20+ *
0--
150k 30040600 8001M 2M 3M 4M5M6 8 10M 20M 30M

Frequency in Hz

Final_Result

Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
0.155000 — 36.26 66.00 29.74 | 1000.0 9.000 | L1 19.4
0.155000 43.43 79.00 35.57 | 1000.0 9.000 | L1 19.4
1.175000 - 15.16 60.00 44.84 | 1000.0 9.000 | L1 20.0
1.175000 22.57 73.00 50.43 | 1000.0 9.000 | L1 20.0
3.010000 — 20.18 60.00 39.82 | 1000.0 9.000 | L1 20.0
3.010000 25.51 73.00 47.49 | 1000.0 9.000 | L1 20.0

15.670000 - 30.74 60.00 29.26 | 1000.0 9.000 | L1 19.9
15.670000 34.90 73.00 38.10 | 1000.0 9.000 | L1 19.9
21.660000 — 32.15 60.00 27.85 | 1000.0 9.000 | L1 20.2
21.660000 35.58 73.00 37.42 | 1000.0 9.000 | L1 20.2
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NEUTRAL LINE
Common Information
Test Description: Conducted Emission
Model No.: TNO-3050T
Phase: N
Mode: AC
Operator Name: KES
100y
80 1
- 6 D“
o7}
‘U b
c
T 4 0? $ *
3
1 W S
20+
0--
150k 30040600 8001M 2M  3M 4M5M6 8 10M 20M 30M

Frequency in Hz

Final_Result

Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
0.150000 --- 39.07 66.00 26.93 | 1000.0 9.000 | N 19.4
0.150000 46.65 79.00 32.35 | 1000.0 9.000 | N 19.4
0.310000 — 38.13 66.00 27.87 | 1000.0 9.000 | N 19.5
0.310000 40.26 79.00 38.74 | 1000.0 9.000 | N 19.5
1.170000 — 17.10 60.00 42.90 | 1000.0 9.000 | N 20.0
1.170000 24.36 73.00 48.64 | 1000.0 9.000 | N 20.0
3.010000 - 22.02 60.00 37.98 | 1000.0 9.000 | N 20.0
3.010000 27.31 73.00 45.69 | 1000.0 9.000 | N 20.0

21.660000 — 35.94 60.00 24.06 | 1000.0 9.000 | N 20.2
21.660000 39.26 73.00 33.74 | 1000.0 9.000 | N 20.2

¢ 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
B DC Mode
) [100 Mbps]
Common Information
Test Description: Telecommunication Emission
Model No.: TNO-3050T
Mode : DC
Speed : 100 Mbps
Operator Name: KES
80t
1 &
5 601 @
s 1 o 4
£
T 4071
)
- 4
20+
0--
150k 300400600 8001M 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
ms
0.185000 --- 57.47 82.26 24.79 | 1000.0 9.000 | Single Line 19.8
0.185000 60.92 95.26 34.34 | 1000.0 9.000 | Single Line 19.8
1.270000 --- 48.33 74.00 25.67 | 1000.0 9.000 | Single Line 20.0
1.270000 52.86 87.00 34.14 | 1000.0 9.000 | Single Line 20.0
3.955000 --- 50.57 74.00 23.43 | 1000.0 9.000 | Single Line 19.7
3.955000 54.57 87.00 32.43 | 1000.0 9.000 | Single Line 19.7
23.130000 --- 66.97 74.00 7.03 | 1000.0 9.000 | Single Line 20.1
23.130000 70.66 87.00 16.34 | 1000.0 9.000 | Single Line 201
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B AC Mode
) [100 Mbps]
Common Information
Test Description: Telecommunication Emission
Model No.: TNO-3050T
Mode : AC
Speed : 100 Mbps
Operator Name: KES
80t
1 &
60t
& & ®
.
£
T 40t
G
- 4
207
0--
150k 300400600 8001M 2M 3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final_Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
0.310000 - 56.00 77.97 21.97 | 1000.0 9.000 | Single Line 19.7
0.310000 57.62 90.97 33.35 | 1000.0 9.000 | Single Line 19.7
0.315000 - 52.80 77.84 25.04 | 1000.0 9.000 | Single Line 19.7
0.315000 55.20 90.84 35.64 | 1000.0 9.000 | Single Line 19.7
3.955000 - 50.87 74.00 23.13 | 1000.0 9.000 | Single Line 19.7
3.955000 54.59 87.00 32.41 | 1000.0 9.000 | Single Line 19.7
23.130000 - 67.34 74.00 6.66 | 1000.0 9.000 | Single Line 201
23.130000 70.63 87.00 16.37 | 1000.0 9.000 | Single Line 201
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B PoE Mode
[100 Mbps]
Common Information
Test Description: Telecommunication Emission
Model No.: TNO-3050T
Mode : PoE
Speed : 100 Mbps
Operator Name: KES
80t
+ &»
- 60“ &
g | 9"
£
T 40¢
2 401
- +
201
0--
150k 30040300 8001M 2M 3IM 4M5M 6 8 10M 20M 30M
Frequency in Hz
Final_Result
Frequency QuasiPeak CAverage Limit Margin | Meas. Bandwidth Line corr.
0.430000 - 58.14 75.25 17.11 | 1000.0 9.000 | Single Line 19.7
0.430000 59.31 88.25 28.94 | 1000.0 9.000 | Single Line 19.7
1.145000 - 48.46 74.00 25.54 | 1000.0 9.000 | Single Line 20.0
1.145000 53.87 87.00 33.13 | 1000.0 9.000 | Single Line 20.0
1.265000 -- 50.07 74.00 23.93 | 1000.0 9.000 | Single Line 20.0
1.265000 55.48 87.00 31.52 | 1000.0 9.000 | single Line 20.0
23.130000 -- 66.36 74.00 7.64 | 1000.0 9.000 | Single Line 20.1
23.130000 69.89 87.00 17.11 | 1000.0 9.000 | single Line 20.1

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)
Bl DC Mode

gi“é #4(10m) | <40 (30— 1 000) MHz RE TEST>> TNO-3050T_DC_30 *KEECC:C_F&;;_A;E(CID{;{
Oz Tocs é.“zé”‘a'*é‘” i ol
qz::(:d:ii[uv:‘m 1
:Z E AEISPF«A} E—
11-: ; <THO-3050 _E-(:g_ng)gﬁ:g-ga%léﬁ;\lcc\>
"W E g [rallemition
ié |
®E » T B et
?z%hWL:&J£%tmﬂf%£ [ ”ﬂkﬁtﬁﬂtﬂi -
E’V:Z‘,DC‘ 50.00 100.00 — 500.00 TCrI?E':C]Z
Final Result
Mo. Frequency (P) PReading c.f Result Limit Margin Height Angle Remark
QP apP P aP
[MHz] [dB(uwV)] [dB(1/m)] [dB(uV/m)] [dB{uV/m)] [dB] [em] [deg]
1 43.356 V 47 .5 -21.7 25.8 40.0 14.2 135.0 122.0
2 82.154 H 47.0 -27.3 19.7 40.0 20.3 394.0 300.0
3 90.889 H 46 .8 -24.0 22.8 40.0 17.2 341.0 106.0
4 112.949 Vv 47 .7 -22.5 25.2 40.0 14.8 151.0 285.0
5 199.893 V 45.2 -20.8 24 .4 40.0 15.6 125.0 235.0
§ 450,045 H 37.8 -13.1 24.7 47.0 22.3 383.0 290.0
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KES <<D (30 - 1 000} MHz RE TEST>> KES D-SAC #£4(10 m)
SAC #4(10 m) TNO-3060T_AC_3C ~ 1 000 MHz_VCCI.dat
Modsl TNO-3050T Standard CISPR Pub.32 Class A 10m
Op. Mods AC Ant. Factor : 715(+6 dB). KOLAS
Opsrator KES
Paowar
Remark1
[dB(uv/m)]
130 E <CISPRA>
1920 E Limitlar)
E <TNO-3050T_AC_30 ~ 1 000 MHz_VCCI>
10 E Spactrum(H,PK)
- E Spactrum(V,PK)
100 & Final Itsm{H.QP)
a0 E ————— Final Itam{v.QP)
80 E
] 70 E
i} 60
50
10 [
30 t .
20 s = ﬁ%wm -
Y M s,
10
o | \
30.00 50.00 100.00 500.00 1000.00
Fraquency [MHz]

Final Result

Mo. Frequency (P) Reaging c.f Hegglt Légit Margin Height Angle Hemark

[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB{uV/m)] [dB] [cm] [deg]
1 31.579 V 50.7 -25.2 25.5 40.0 14.5 114.0 265.0
2 65.783 V 50.3 -23.5 26.8 40.0 13.2 135.0 73.0
3 70.156 H 41.6 -24.9 16.7 40.0 23.3 325.0 215.0
4 108.694 VW 46 .1 -22.4 23.7 40.0 16.3 115.0 240.0
5 126.773 H 43.9 -25.0 18.9 40.0 21.1 361.0 224.0
§ 425,056 H 39.2 -13.7 25.5 47.0 21.5 361.0 241.0
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B PoE Mode
gi“% #4(10m) <<0 (30— 1 000) WHz RETEST>> THO-3050T_PoE_30 ~ I D ?ﬁ-i_tctc?&i
:Jp Moce :Sgg‘“éﬂ Stangard £ Ci3oR P 32 Clasc & 10m
DZ;:F;;[W;M |
12; % 1SPRA .
o 2 -3 G i{vcgl(}iﬂ _WCCI>
"E R4 JJ SPJJ
i
- o e L R L o il -
°F T |
30.0 50.00 100.00 I 500.00 WCr?i'zC]:
Final Result
No. Frequency (P) Read|ng c.f Besult Limit Margin Height Angle Remark
QP QP
[MHz] [d (u )1 [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [cm] [deg]
1 38.248 v 50.5 -23.6 26.9 40.0 13.1 132.0 66.0
2 69.102 V 5.6 -24.5 30.1 40.0 9.9 135.0 115.0
3 116.083 V 49.5 -23.2 26.3 40.0 13.7 121.0  283.0
4 183.384 H 51.9 -23.0 28.9 40.0 11.1 393.0 119.0
5 199,875 H 44.3 -20.8 23.5 40.0 16.5 325.0 69.0
&} 450.044 H 39.8 -13.1 26.7 47.0 20.3 355.0 157.0

¢ Calculation

Corrected Amplitude [dBuV] = Amplitude[dBuV] + Correction Factor [dB]
Corrected Amplitude : The Final Value, Amplitude : Reading Value,
Correction Factor :

ANT FACTOR + Cable loss
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Radiated Electric Field Emissions(Above 1 (lz)
B DC Mode
KES ‘ <<D (1-8) GHz RE TEST>> KES D-SAC #3
D SAC #3
Model TNO-3050T Standard CISPR Pub.32 Class A GHz 3m
Mode :DC ANT I KOLAS AF
ggireariu' I KES
;’.g:nam
[dB(uv/m)]
0 E <GCISPR22 A GHz 3m>
110 E ———— Limit(PK)
E ————— Limit{Av)
100 ; <TNO-3050T_DC_1 ~ & GHz_VCCI>
o S
50 — T— e =
20 = #W el
[ =
20 E
10 E
1 I§SD 00 2000.00 3000.00 4000.00 5000.00 6000.00
Frequency [MHz1

Final Result

No. Frequency (P) Beading Reading c.f Result Result Limit Limit Margin Margin Height Angle Remark
PK CAV PK CAV PK. Av Pl CAV

[MHz] [dB(uV)] [dB(uV)] [dB(1/m)] [dB(uwV/m)] [dB({uV/m)] [dB(uV/m)] [dB(uV/m)] [dB] [dB] [em] [deg]
1 1792.961 H 50.0 29.4 3.1 46.9 26.3 76.0 56.0 29.1 298.7 100.0 133.5
2 1799.212 v 52.1 30.6 -3.0 49 .1 27.6 76.0 56.0 26.9 28.4 100.0 183.4
3 1997.314 W 48.8 29.5 -1.0 47.8 28.5 76.0 56.0 28.2 27.5 100.0 170.4
4 2105.142 H 51.6 3.1 -0.7 50.9 35.4 76.0 56.0 25.1 20.6 100.0 155.4
5 3000.312 v 53.2 451 1.6 54.8 45.7 80.0 60.0 25.2 13.3 100.0 163.8
6 4904.215 H 411 26.6 8.7 49.8 35.3 80.0 60.0 30.2 24.7 100.0  382.7
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B AC Mode
KES <<D (1-8) GHz RE TEST>> KES D-SAC #3
D SAC #3
Model TNO-3050T Standard CISPR Pub.32 Class A GHz 3m
lode IAC ANT I KOLAS AF
gpfraio' KES
rower, :
dB(uv/m)]
20 p <CISPR2Z A GHz 3m>
ne g ————— Limit{P)
E ——— Limit{av)
100 E <TNO-3050T-AC_1 ~ & GHz_VCCI>
E — Spectrum(H.PK)
s E ————— Specirum(V.PK)
E ———— Final ltem{H.PK]
50 E Final Itam{H.CAV)
E —+—— Final Item{V.PK)
_ 70 E Final Item{v.CAv)
'JE 50 |
® ) —F Lok —w————
o —t—+ e
30 ? wh
20 F
10 E
2000.00 3000.00 4000.00 £000.00 £000.00
Fraquancy [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(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB] [dB] [om] [dea]
1 1783.853 V 45.6 301 -3.2 42.4 26.9 76.0 56.0 33.6 29.1 100.0 189.6
2 1997.619 H 51.6 30.3 -1.0 50.6 29.3 76.0 56.0 25.4 26.7 100.0 161.2
3 2110.800 H 48.3 30.5 -0.7 47.6 29.8 76.0 56.0 28.4 26.2 100.0 159.5
4 2413.395 W 45.1 29.5 0.1 45.2 29.6 76.0 56.0 30.8 26.4 100.0 2.6
5 3000.120 W 51.1 47.5 1.6 52.7 491 80.0 60.0 27.3 10.9 100.0 165.8
6 4891.254 H 39.4 25.9 8.7 48.1 3.6 80.0 60.0 31.9 25.4 100.0  313.3
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B PoE Mode
KES <<D (1-8) GHz RE TEST>> KES D-SAC #3
D SAC #3
Model Standard CISPR Pub.32 Class A GHz 3m
Mods ANT KOLAS AF
gt
;g:nar<1
[dBluv/m)]
=20E <CI3PR22 A GHz 3m>
o E imit{PK)
E ————— Limit{Av)
100 E <TNO-3050T_PoE_1 ~ B8 GHz_VCGI>
E Spsctrum(H.PK)
a0 F Spectrum(V.PK)
“E ————— FEnaliem{H.eK)
“F —— ey
_ 70 E Final ltsm(V.CAV)
z 60 E
) = E | T ] = i
- TV § ek e
30 E
20 E
10 E
1 Ei D_C 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 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 1795.124 v 46.1 31.2 -3.1 43.0 28.1 76.0 56.0 33.0 27.9 100.0 156.2
2 1994.315 H 51.6 A -1.0 50.6 3341 76.0 56.0 25.4 22.9 100.0 179.5
3 2453.313 W 46.2 30.4 0.1 46.3 30.5 76.0 56.0 29.7 25.5 100.0 1511
4 3000.115 H 49.9 45.8 1.6 51.5 A7 .4 80.0 60.0 28.5 12.6 100.0 257.9
5 4201.215 WV 46.1 29.8 6.7 52.8 36.5 80.0 60.0 27.2 23.5 100.0 241.9
6 4808.315 H 38.7 27.3 8.4 47 1 35.7 80.0 60.0 32.9 24.3 100.0 236.9

4 Calculation

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

Margin(PK/CAV)[dB] = Limit[dB(&V/m)] - Result(PK/CAV) [dB(4/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 Emissions at Mains Power Ports
H DC Mode
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H AC Mode
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Conducted Emissions at Telecommunication Ports
H DC Mode
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H AC Mode
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H PoE Mode
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Radiated Electric Field Emissions(Below 1 (lz)
Bl DC Mode
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B PoE Mode
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Radiated Electric Field Emissions(Above 1 (lz)
H DC Mode
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H AC Mode
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H PoE Mode
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EUT Internal Photographs

(Internal View)
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