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1 TEST OZETI (Test Summary)

Deneyler asagidaki standarda gore yapilmustir. The tests were performed according to following Standard.

1.1 Uriin Standartlar1 (Product Standards)

Dokiiman Numaras:1 | Ad:1
Document Number Title

Cihazlarin ve Alt Sistemlerin Elektromanyetik Girisim Karakteristiklerini Kontrol igin

MIL - STD - 461F Sartlar / Requirements for The Control of Electromagnetic Interference Characteristics of

Subsystems and Equipment

1.2 Yayilim Deneyleri (Emission Tests)

Standart Test Ad1 Sonug¢ Acgiklama
Standard Test Type Result Comment
. . . . | Bu deney giincel akreditasyon
CE102 lletkenlik Yolu ile Yayilim Gecti | Yapsamimizdadir. This test is covered
(10kHz - 10MHz) Conducted Emission — Power Leads Pass our current accreditation scope.
. | Bu deney giincel akreditasyon
RE102 Isima Yoluile Yayiim Gecti | yapsamimuzdadir. This test is covered
(10kHz - 18GHz) Radiated Emission - Electric Field Pass our current accreditation scope.

1.3 Bagisiklik Deneyleri (Immunity Tests)

Standart Test Ad1 Sonug Aciklama
Standard Test Type Result Comment

' Bu deney giincel akreditasyon
CS101 Iletkenlik Yolu ile Bagisiklik Gecti | kapsamimizdadir. This test is covered
(BOHZ - 150kHZ) Conducted Susceptlblllty - Power Leads Pﬂss our current accreditation scope'

Iletkenlik Yolu ile Bagisiklik

Bu deney giincel akreditasyon

g%}(lé _ 200MHz) Conducted Susceptibility - Bulk Cable g;g;l kapsamumzdadq. This test is covered
z z Injection Power and Signal Cables our current accreditation scope.

[letkenlik Yolu ile Bagisiklik . | Bu  deney giincel akreditasyon

Geeti | i dadur. This test i d

CS115 Conducted Susceptibility — Bulk Cable | apsamimizdadir. [fis iest 15 covere

Injection, Impulse Excitation “4ss our current accreditation scope.

cs116 [letkenlik Yolu ile Bagsiklik Gecti Bu  deney gﬁncell akrgditasyon

10KHz - 100MH Conducted Susceptibility - Bulk Cable Pags kapsamumzdadq. Thls test is covered
( z= ?) Injection, Damped Sinusoidal Transients our current accreditation scope.

. . | Bu deney giincel akreditasyon

R5103 I§1ma Yoluile Y?YI,hm o Gecti kapsamimizdadir. This test is covered
(80MHz - 18GHz) Radiated Susceptibility - Electric Field Pass our current accreditation scope.

TS EN 61000-4-2: Ele}<trostat1k Bosalmaya  Kars: Gecti Bu deney giincel‘ akrgdltasyon

2014 Bagisiklik Pass kapsamimizdadir. This test is covered
ESD Immunity our current accreditation scope.
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2 KULLANILAN TANIMLAR ve KISALTMALAR (Definitions and Acronmys Used in This Test Report)

DGC Deneye Giren Cihaz EUT Equipment Under Test
ESD Electrostatic Discharge MF Magnetic Field

DBD Dikey Bulastirma Diizlemi VD Voltage Dips

YYO Yar1 Yansimasiz Oda CE Conducted Emission
VCP Vertical Coupling Plane RE Radiated Emission

YBD Yatay Baglastirma Diizlemi DP Disturbance Power
HCP Horizontal Coupling Plane H&F Harmonics & Flicker
CDN Coupling - Decoupling Network T Click

LISN Line Impedance Stabilization Network TI Transient Immunity

SAC Semianecohic Chamber
AM Amplitude Modulation
PM Pulse Modulation

RI Radiated Immunity

CI Conducted Immunity

TE Transient Emission

EFT Electrical Fast Transient

EMC Elektromagnetic Compatibility

RF Radio Frequency
EM Electromagnetic

X] Onayh kutu, deney raporunda kullamilan sartlar1 gosterir. (This sign indicates that listed condition is applicable

for this test report.)

[_] Onaysiz kutu, deney raporunda kullanilmayan sartlar1 gosterir. (This sign indicates that listed condition is not

applicable for this test report.)
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3 DENEYE GIREN CIHAZ (Equipment Under Test)
3.1 Deneye Giren Cihazin Tanimi (Description of EUT

Deney icin saglanan numuneler UNI 100 Serisi infrared ve beyaz 1s1k led aydinlatici cihazlaridir. Bu seriyi
temsil etmek tizere UNI 100 IR 24VDC (2XLDD-700H), UNI 100 XL-120 IR 24VDC (2XLDD-700H), UNI 100 IR
24VDC(LDH-45B-700), UNI 100 IR 12VDC(LDH-45A-700) ve UNI 100 BEYAZ ISIK 24VDC(LDH-45B-500)
modelleri test edilmistir.

The samples as supplied for the test are infrared and White light led illuminators for Model UNI 100 Series. As a
representative for this serial UNI 100 IR 24VDC (2XLDD-700H), UNI 100 XL-120 IR 24VDC (2XLDD-700H), UNI 100
IR 24VDC(LDH-45B-700), UNI 100 IR 12VDC(LDH-45A-700) and UNI 100 White Light 24VDC(LDH-45B-500)
models have been tested.

INFRARED LED AYDINLATICI | UNI 100 (LDH-45A-700)

INFRARED LED AYDINLATICI | UNI 100 (LDH-45B-700)

BEYAZ ISIK LED AYDINLATICI | UNI 100 BEYAZ ISIK (LDH-45B-500)

INFRARED LED AYDINLATICI | UNI 100-XL-120 (2X LDD-700H)

INFRARED LED AYDINLATICI | UNI 100 (2X LDD-700H)

Ad: UNIVERSAL INFRARED VE BEYAZ ISIK LED AYDINLATICILAR
Name Universal Infrared And White Light Led Illuminators

Universal infrared aydinlaticilart cctv - giivenlik kameralarina ve askeri gece goriis
diirbtinlerine uzun menzilli gece goriis destegi saglar. Beyaz 1sik aydinlaticilar1 ise genel

Tanim <

Description aydinlatma saglar.
Umwersal high-end infrared illuminators providelong range night vision support to cctv cameras
and military night vision goggles. White light illuminators provide general lighting.

Model o Seri Numarasi .

Model UNI 100 SERISI Serial Number Deney Numunesi

Cihaz Yeri Tipi [ ] Zeminde duran cihaz [X] Masaiistii cihaz DDiger

Kind of handling Standing floor equipment Table top equipment Other

3.2 Giig Kaynaga (Power Supply)

Girig Gerilim 12VDC, 24VDC Alam 500mA,700mA

Input Voltage Current

Gii¢ Kablosu X Sabit (permanent) [] Sokiilebilir (removable) Kablo uzunlugu (m): 2m
Power Cable X] Ekranli (Shielded) [ ] Ekransiz (un-shielded) Cable Length
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Besleme Hatlar1
Supply Lines

X1+, () [ L+N+PE [13P+N [] 3P+PE [] 3P+N+PE

3.3 DGC Calisma Modu ve Yardimc1 Cihazlar (EUT Operation Mode and Support Equipments)

3.3.1 DGC, deneyler esnasinda asagidaki sartlar altinda calistirilmistir. (The EUT was operated under following
conditions during the tests.)

Deneyler DGC'nin normal ¢alisma kosullarinda uygulanmistir. DGC ye farkli gii¢ kaynaklar: takilarak deneyler
yapilmustir.

The tests were performed normal operation mode of the EUT. Experiments were carried out by attaching different power
sources to the DGC.

3.3.2 Deneyler esnasinda DGC’ nin bileseni olan asagidaki cihazlar DGC’ ye baglanmustir. (The listed peripheral
devices which are part of the EUT were connected to the EUT during measurements.)

Adi Uretici Model Agiklama

Name Manufacturer Model Description
INFRARED LED

AYDINLATICI UNIVERSAL UNI 100 20W, 2 adet 700mA
INFRARED LED

AYDINLATICI UNIVERSAL | UNI100 20W, 700mA
BEYAZ ISIK LED

AYDINLATICI UNIVERSAL UNI 100 27W, 500mA
INFRARED LED

AYDINLATICI UNIVERSAL UNI 100 XL-120 30W, 2 Adet 700mA
AKU - - 24VDC
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Deney Diizenegi / Test Setup

UNI 100 BEYAZ ISIK (LDH-45B-500)
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UNI 100 (LDH-45B-700)
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Wi UNI100 | <, UNI100 | o
U 038 MIL-STD-461F §§§2§ U 038 MIL-STD-461F = PR
o: INFRARED ¥(Zold ﬁgg INFRARED LED 5 zixt
" gu>-|§:g LED AYDINLATICI o gggg 9y o>SE ILLUMINATOR (&) §§§§
é:(“’)?iéé IP68, IK10, 20W élgnzugé %(m)%iéé 1P68, IK10, 20W <]°§§.§_
EATE :;‘j g Sadece 2 ad. 700mA led siiricii ile galigir hi N % E :é § Operates only by 2 pcs. 700mA led driver z0
Kullanim kilavuzunu okumadan kullanmayiniz. Do not use before reading the user manual.
WEL‘EE UNI 100 = <§§ w#ﬁng UNI 100 - 55
U his MIL-STD-461F SSEEEE] ] rEE MIL-STD-461F O|uz8
1 455 INFRARED §§é§g 1 455 INFRARED LED = gggf
" §u>"§’:§’ LED AYDINLATICI I=) gggg o 5';'51? ILLUMINATOR S §§§;
%(0)32.52 IP68, IK10, 20W élgggé %(m)iéé IP68, IK10, 20W élonég;_
N gyss Sadece 700mA led siirici ile galigir 2g Ll Dss Operates only by 700mA led driver io
Kullanim kilavuzunu okumadan kullanmayiniz. Do not use before reading the user manual.
WEL‘EE UNI 100 = <§§ w#ﬁng UNI 100 - 55
U his MIL-STD-461F §§%§§ U rEE MIL-STD-461F S|uzdE
mg; BEYAZ ISIK Y|Zals n:éé WHITE LIGHT 5 %5%%
g wl.|>.l§,§ LED AYDINLATICI ra) QEEE 2 0"'>'|§§’ ILLUMINATOR Z‘, §§§;
%(Q)?Eé; IP68, IK10, 27W élgggé %(Q)EEE:; IP68, IK10, 27W Qoggg
z ,2. :;‘j § Sadece 500mA led siiriicii ile ¢aligir : § % ; :;‘j § Operates only by 500mA led driver o
Kullanim kilavuzunu okumadan kullanmayiniz. . Do not use before reading the user manual.
W Elﬁg UNI 100 XL-120 = <§§ W :tlﬁg UNI 100 XL-120 > 3¢
U 05 MIL-STD-461F gggéé U rEE MIL-STD-461F S|u28g
m§§ iNFRARED Y[zols n:éé INFRARED LED = %5%%
" gl">"§§’ LED AYDINLATICI e QEEE 9 §">"‘:_”§’ ILLUMINATOR S §§§;
fé(m)giég IP68, IK10, 30W Qg;gé %(@)Eiéé IP68, IK10, 30W Qoggg
2 .2, :;‘j § Sadece 2 ad. 700mA led siiriicii ile caligir : § % E :E’ § Operates only by 2 pes. 700mA led driver o
Kullanim kilavuzunu okumadan kullanmayiniz. Do not use before reading the user manual.
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4 GENEL TEST SARTLARI (General Test Conditions)
4.1 Cevresel Sartlar (Environmental Conditions)

Bu raporda aksi belirtilmedikce deneyler asagidaki cevre sartlarinda yapilmustir. Unless otherwise noted in this
report, the tests has been done at following environmental conditions.

Sicaklik (Temperature) :15-35°C
Nem (Humidity) :30-60 %

Atmosfer Basinci (Atmospheric Pressure) — : 860 - 1060 Pa

4.2 Test Cihazlarinin Kalibrasyonu (Calibration of Test Equipment)

Kalibrasyon sistemi, EMC Test ve Kontrol Hizmetleri A.S.” nin kalite yonetim sisteminin bir parcasidir. Test
cihazlarinin kalibrasyonu, Uluslararas: Birimler Sisteminde (SI) tanimlanmis birimleri realize eden ulusal 6lgtim
standartlarina izlenebilirligi belgeler.

The calibration system is a part of EMC Test ve Kontrol Hizmetleri A.S.’s quality management system. The calibration

of test equipment documents the traceability to national standards which realize the unit of measurement according to the
International System of Units (SI).
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5 TEST SONUCLARI (Test Results)
5.1 CE102 - iletkenlik Yolu ile Yayilim, 10kHz - 10MHz (Conducted Emission — Power Leads)

51.1 Amac (Purpose)

Bu deneyin amaci, elektrikli veya elektronik cihazlar tarafindan tiretilen baglant1 yollu istenmeyen isaretlerin
seviyelerini 6l¢gmektir. DGC’ nin 6l¢tilen emisyon degerleri belirlenen limitleri asmamalidir. The purpose of this test
is to measure the levels of conducted spurious signals generated by the electrical or electronic equipment. The measured

emission level of the EUT shall not exceed the specified limit.

5.1.2  Test Limiti (Test Limit)

DGC’ nin giris gtic hatt1 tizerinde 6lgiilen elektromanyetik yayilim degerleri limiti asmamalidir. DGC’" nin
besleme gerilimi 24VDC’dir. Dolayistyla temel limit kullanilmistir. The measured electromagnetic emissions from the
EUT do not exceed the CE102 limit for power input leads including. The source voltage of the EUT is 24VDC. So the basic

limit.

= [ [ [TT11 [ 1 [[ [ [ 1 [
} NOMINAL EUT LIMIT
2 SOURCE VOLTAGE (AC&DC)|  RELAXATION
100 - 28V BASIC CURVE ||
- ey g |
94 H
N 270V 10dB :
0 EN 440V 12dB +
s b \\ o
Y \ :
s | \ i
- N -
E70E -
3 F \ B
= N BASIC CURVE -
60 : 7
0 | i
,—F? I
10k 100k 1M 10M 100M
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51.3 Testlerde Kullanilan Cihazlar (Test Equipment)
Testlerde asagida listelenen cihazlar kullanilmistir. The test equipment used is listed below.
Cihazin Adx Seri Numaras1 | Modeli Uretici I;?tlll:?:zﬁ?
Equipment Name Serial Number Model Manufacturer End of Calibration
Spektrum Analizor 100185 ESCI ROHDE&SCHWARZ 02/2018
LISN 090913 LS16A2 EMC 02/2018
Transient Limitter 090911 TL0103G EMC 02/2018
Osiloskop B056356 DPO7254 TEKTRONIX 08/2018
Gerilim Probu - P6139A TEKTRONIX 08/2018
Isaret Ureteci CD20672 AFG3252 TEKTRONIX 01/2018

51.4 Kalibrasyon Diizenegi ve Prosediirii (Calibration Setup and Procedure)

Kalibrasyon diizenegine ait fotograf asagida verilmistir. Ol¢tim aninda kullamlacak kokasiyel kablo ve
zayiflatici ile kalibrasyon yapilnustir. Isaret tireteci ile 10kHz, 100kHz, 2MHz ve 10MHz frekanslarinda limitin 6dB
altinda olacak sekilde tiretilen isaret DGC’ nin baglanacagi porttan LISN’ a uygulandi. 10kHz ve 100kHz
frekanslarinda uygulanan isaretin genligi ve siniisoidal olup olmadigi osiloskop ile kontrol edildi. 2MHz ve
10MHz frekanslarinda dogrudan isaret tiretecinin ¢ikisi limit - 6dB seviyesine ayarlandi. Her bir frekansta alici
cihazda okunan isaret kaydedildi. LISN, koaksiyel kablo ve zayiflaticinin araya girme kayiplari ilave edildikten
sonra elde edilen 6lgiim degeri uygulanan isaretin £3dB araligindadir.

The calibration setup are shown below. The calibration was performed with coaxial cable and atttenuator used during
measurement. The calibrated signals which is at least 6dB below the applicable limit at 10kHz, 100kHz, 2MHz and 10MHz
were applied to the EUT port of the LISN. For 10kHz and 100kHz the ossilloscope was used to verify that the signal is
sinusoidal and to calibrate signal level. For 2MHz and 10MHz calibrated output of the signal generator was used. The signal
is measured using the receiver and is verified that it is within *3dB of the injected signal after addition of the insertion loss for

LISN, coaxial cable and attenuator.

Frekans Ll[rggu-s(]iB Osiloskop C[)é(];llr;;? T(E;aé]IL Olgtim
10kHz 88 26.8mV 68.42 20.6 88.48
100kHz 69 24mV 48.93 20.1 68.94
1MHz 54 - 33.58 20.7 53.65
10MHz 54 - 33.96 204 54
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LISN Calibration Setup (Insertion Loss Measurement)
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20dB TL Calibration Setup (Insertion Loss Measurement)
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51.5 Olciim Diizenegi ve Prosediirii (Measurement Setup and Procedure)

DGC’ ye enerji verilmeden 6nce deney diizenegi kontrol edilir. DGC’ ye enerji verilir. DGC ve deney cihazlari
kararh hale gelinceye kadar bir siire beklenir. Deney diizeneginin fotografi asagida verilmistir. Olgtim alicistmin
band genisligi ve olciim siiresi asagidaki tabloya gore secildi. LISN, koaksiyel kablo ve zayiflatici araya girme
kaybr segildi. Olgtimler DGC’ nin diger besleme hatlari icin tekrar edildi. Olgiim sonuglar1 asagida verilmistir.

Before the EUT is energized the measurement setup was checked. Sufficient time was allowed for warming and
stabilization of the EUT. The measurement setup are shown below. The measurement receiver bandwidth and measurement
time was selected according to the following table. Insertion loss of LISN, coaxial cable and attenuator were selected. The

measurement was repeated for other power leads of the EUT. The measurment results are shown below.

Frekans [kHz] 6dB Bandwidth Dwell Time [sn] Single Sweep Time [sn]
10kHz - 150kHz 1kHz 0.015 4.2
150kHz - 10MHz 10kHz 0.015 89.55

UNI 100 White Light LDH-45B-500 Measurement Setup
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UNI 100 LDH-45A-700 Measurement Setup
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UNI 100 2X-LDD-700H Measurement Setup
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51.6  Sonug (Result)

Cihazin giris hattina bobin ve kondansattr atilmustir. Cihazin i¢ semasi asagida gosterilmistir. Bu sartlar altinda
deneye giren cihaz MIL STD 461F standardina gore CE102 limitlerini saglamaktadir.
The EUT a coil and capacitor were thrown in the inlet line of the device. The internal layout of the device is shown below.

The EUT passed under these conditions CE102 limits as per MIL STD 461F.

UNI 100 BEYAZ ISIK/ UNI 100
WHITE LIGHT

UNI 100
YL 1YY
b 860uH 860uH LDH-
24v = BEYAZISIK/
3.3Uf WHITE
45B- LIGHT
= o YYY\ Y
J_ 860uH 500
T 3.3uF 860K
— GROUND /CHASSIS /$ASE

UNI 100 White Light LDH-45B-50 EMI Filter
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Measurement Results
*REW 1 kH=z Marker 1 [T1 ]
*YBW 1 kHz 73.89 dBpv
Ref 100 dBpv *att 20 4B *SWT 4.2 = 10.905232277 kHz
100 100 kHz
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5.2 RE102 - Isima Yolu ile Yayilim, 10kHz - 18 GHz (Radiated Emission — Electric Fields)

521  Amag (Purpose)

Bu deneyin amaci, elektrikli veya elektronik cihazlar tarafindan {iiretilen 1s1ma yollu istenmeyen isaretlerin
seviyelerini 6l¢mektir. DGC’ nin 6lgiilen emisyon degerleri belirlenen limitleri asmamalidir. The purpose of this test
is to measure the levels of radiated spurious signals generated by the electrical or electronic equipment. The measured emission

level of the EUT shall not exceed the specified limit.

5.2.2  Test Limiti (Test Limit)

DGC’ den 1m uzakta olciilen elektrik alan yayihim degerleri 2MHz-18GHz frekans araligi icin (Navy
Mobile&Army) RE102 limitlerini asmamalidir. The measured electric field emissions at a distance 1m from the EUT do
not exceed the RE102 limit for 2MHz-18GHz Navy Mobile&Army applications.
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5.2.3 Testlerde Kullanilan Cihazlar (Test Equipment)
Testlerde asagida listelenen cihazlar kullanilmistir. The test equipment used is listed below.
Cihazin Ad1 Seri Numaras1 Modeli Uretici I;?:::?:zﬁ?
Equipment Name Serial Number Model Manufacturer End of Calibration
Spektrum Analizér 100185 ESCI ROHDE&SCHWARZ 02/2018
Cubuk Anten 090921 RA0930M EMC 08/2018
Bikonik Anten 090923 BA30300M EMC 07/2018
Horn Anten 090978 HA2001G EMC 12/2017
Horn Anten 091401 HA1G18G EMC 12/2017
Isaret Ureteci 102337 SMLO03 R&S 01/2018
LISN 090913 LS16A2 EMC 02/2018

5.2.4 Kalibrasyon Diizenegi ve Prosediirii (Calibration Setup and Procedure)

Kalibrasyon diizenegine ait fotograf asagida verilmistir. Ol¢tim aninda kullamilacak kokasiyel kablo ve
zayiflatici ile kalibrasyon yapilnustir. Isaret tireteci ile 10kHz, 15MHz ve 30MHz frekanslarinda (limit - AF - 6dB)
altinda olacak sekilde tiretilen isaret 10pF {izerinden anten devresine uygulandi. Her bir frekansta alic1 cihazda
okunan isaret kaydedildi. Alic1 cihazda o6lciilen deger uygulanan isaretin +3dB araligindadar.

Her bir anten icin antenlerin kullanildigr en yiiksek frekanslarda (200MHz, 1GHz) limit - AF - 6dB
seviyesindeki bir isaret verici antene uygulanir. Alici cihaz ile normal 6l¢im taramas: yapilir. Alici cihazda okunan
degerler kaydedilir.

The calibration setup are shown below. The calibration was performed with coaxial cable and atttenuator used during
measurement. The calibrated signals which is at least (AF+6dB) below the applicable limit at 10kHz, 15MHz and 30MHz
were applied to the rod antenna network via 10pF. For each frequnecy the signal is measured using the receiver and is verified
that it is within £3dB of the injected signal.

At the highest frequency for other antennas the signal (200MHz, 1GHz and 18gHz) which is at least (AF+6dB) below the
applicable limit were applied to transmitting antenna. The receiving device is scanned with a normal measurement. The

readings on the receiving device are recorded.
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Rod Antenna Calibration Setup (Insertion Loss Measurement)
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Biconical Antenna Calibration Setup (Insertion Loss Measurement)
Bikonik Anten Faktori (30MHz-300MHz)
25
20 -
=
< 10 = AF1-Yataylm
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5
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30 80 130 180 230 280
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Horn Antenna Calibration Setup (Insertion Loss Measurement)
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5.2.5 Olciim Diizenegi ve Prosediirii (Measurement Setup and Procedure)

DGC’ ye enerji verilmeden 6nce deney diizenegi kontrol edilir. DGC’ ye enerji verilir. DGC ve deney cihazlari
kararh hale gelinceye kadar bir siire beklenir. Deney diizeneginin fotografi asagida verilmistir. Olgtim alicistmin
band genisligi ve olgtim siiresi asagidaki tabloya gore secildi. Anten faktorii ve koaksiyel kablo araya girme kaybi
secildi. Olgiim sonuglar1 agagida verilmistir.

Before the EUT is energized the measurement setup was checked. Sufficient time was allowed for warming and
stabilization of the EUT. The measurement setup are shown below. The EUT was tested battery charging mode under load
condition. The measurement receiver bandwidth and measurement time was selected according to the following table. Antenna

factors and insertion loss of coaxial cable were selected. The measurment results are shown below.

Frekans [kHz] 6dB Bandwidth Dwell Time [sn] Single Sweep Time [sn]
10kHz -150kHz 1kHz 0,015 4,2
150kHz - 30MHz 10kHz 0,015 89,55
30MHz - 1GHz 100kHz 0,015 291
1GHz - 18GHz 1MHz 0,015 510
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5.2.6  Sonug (Result)

Cihazin giris hattina bobin ve kondansator atilmistir. Cihazin i¢ semasi asagida gosterilmistir. Bu sartlar altinda
deneye giren cihaz MIL STD 461F standardina gore RE102 limitlerini saglamaktadur.
The EUT a coil and capacitor were thrown in the inlet line of the device. The internal layout of the device is shown below.

The EUT passed under these conditions RE102 limits as per MIL STD 461F.

UNI 100 BEYAZ ISIK/ UNI 100
WHITE LIGHT

UNI 100
YL 1YY
b 860uH 860uH LDH-
24v = BEYAZISIK/
3.3Uf WHITE
45B- LIGHT
= o YYY\ Y
J_ 860uH 500
T 3.3uF 860K
— GROUND /CHASSIS /$ASE

UNI 100 White Light LDH-45B-50 EMI Filter
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Horn Anten Bolgesi (1GHz - 3GHz)
(Horn Antenna received of the device measurement result)
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5.3 CS101 - iletimle Yolu ile Bagisiklik, 30Hz - 150kHz (Conducted Susceptibility — Power Leads)

5.3.1  Amac (Purpose)

Bu deneyin amaci, elektrikli veya elektronik cihazlarin kablo yolu ile iletilen bozulmalara karsi bagisiklik
ozelliklerini dogrulamaktir. DGC istenen performans seviyesini saglamalidir.
The purpose of this test to verify the immunity of the electrical or electronic equipment againist to conducted disturbances

on power leads. The EUT should provide the desired performance level.

5.3.2  Test Limiti (Test Limit)

DGC’ nin besleme hattina enjekte edilecek bozucu isaretin seviyesi asagida verilmistir. Deney esnasinda deneye
giren cihazda ariza meydana gelmemeli veya teknik ozelliklerinde belirtilen toleranslarin disinda fonksiyon ve
performans kaybi olmamalidir.

The test signal injected to power leads of the EUT is below. The EUT shall not exhibit any malfunction, degradation of
performance, or deviation from specified indications, beyond the tolerances indicated in the individual equipment or subsystem

Specification, when subjected to a test signal.
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5.3.3 Testlerde Kullanilan Cihazlar (Test Equipment)

Testlerde asagida listelenen cihazlar kullanilmistir. The test equipment used is listed below.

Cihazin Ad Seri Numarast Modeli Uretici I;?tlll;?:gﬁ?
Equipment Name Serial Number Model Manufacturer End of Calibration
Isaret Ureteci CD20672 AFG3252 TEKTRONIX 01 /2018
Giig Yiikselteci S1311003A37 EP4000 BEHRINGER ---
Osiloskop B056356 DPO7254 TEKTRONIX 08/2018
Bulastirma Trafosu -— CT101 EMC -—
izolasyon Trafosu --- INTO1 EMC -
0.5 Ohm Direng - - EMC -
10uF Kapasitor --- - EMC -
LISN 090913 LS16A2 EMC 02/2018
CS5101 Deney Yazilimi --- C5101-VO0 EMC -

5.3.4 Kalibrasyon Diizenegi ve Prosediirii (Calibration Setup and Procedure)

Kalibrasyon diizenegine ait fotograf asagida verilmistir. Isaret iireteci baslangi¢ frekansindan baslayarak uygun
bir cikigi gii¢ yiikseltecine uygular. Osiloskop ile direng tizerindeki akim 6lgiiliir. Olgiilen akim hedef akima gore
tolerans icinde kalirsa bir tist frekansa gegilir. Olciilen akim grafikte gosterilir. Frekansa gore isaret tireteci gikis
degeri elde edilir.

The calibration setup are shown below. Starting from the begining frequency a suitable signal generator output is applied
to power amplifier. The current through the resistor is measured with an oscilloscope. The calibration frequency is increased if
the measured current reaches target current. The measured current is shown in graphics. The signal generator output versus

frequency is recorded.
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Calibration Setup
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5.3.5  Olgiim Diizenegi ve Prosediirii (Measurement Setup and Procedure)

DGC’ ye enerji verilmeden 6nce deney diizenegi kontrol edilir. DGC’ ye enerji verilir. DGC ve deney cihazlari
kararli hale gelinceye kadar bir stire beklenir. Deney diizeneginin fotografi asagida verilmistir. Kalibrasyonda
kaydedilen cikis degerleri deney aninda uygulanr.

Before the EUT is energized the measurement setup was checked. Sufficient time was allowed for warming and

stabilization of the EUT. The measurement setup are shown below. The calibration data was applied to the EUT.

Stimulation Isolation Signal
and Transformer Generator
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, Power
Oscilloscope Amplifier
Power
Lead Coupling LISN
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] 1 - High
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Measurement Setup

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip ¢ogaltilamaz. imzasiz ve miihiirsiiz raporlar gecersizdir.
This report shall not be reproduced other than in full except with the permission of the laboratory. Test reports without signature and seal are not valid.
TF07 (Rev.02) 03.01.2012




EMC

emc Test ve Kontrol Hizmetleri San. Tic. A.S. R
.~ | Haskoy Sanayi Sitesi Idari Bina No:13 el
TEST VE KONTROL HIZMETLERI AS Gebze _ KOCAELI / TURKIYE EMC 513
DENEY RAPORU 0217
TESTING REPORT
Sayfa (Page) 88 / 119 V.0

5.3.6  Sonug (Result)

Deneye giren cihaza MIL STD 461F standardina gore gti¢ hattina 30Hz - 150kHz arasinda isaret uygulanmustir.
Gozlenen parametrelerde performans kaybi, hata goriilmemistir. The test signal between 30Hz and 150kHz were

injected power leads of the EUT. There is no degradation of performance and loss of function.
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Conclusion Date of Test Test Personnel
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5.4 CS114 - Iletimle Yolu ile Bagisiklik, 10kHz - 200MHz (Conducted Susceptibility — Bulk Cable Injection)

541  Amac (Purpose)

Bu deneyin amaci, elektrikli veya elektronik cihazlarin kablo yolu ile iletilen bozulmalara karsi bagisiklik
ozelliklerini dogrulamaktir. DGC istenen performans seviyesini saglamalidir.
The purpose of this test to verify the immunity of the electrical or electronic equipment againist to conducted disturbances

on power leads. The EUT should provide the desired performance level.

5.4.2  Test Limiti (Test Limit)

DGC’ nin besleme ve tiim ara baglanti hatlarina enjekte edilecek bozucu isaretin seviyesi asagida grafikte limit 2
‘de verilmistir. Deney esnasinda deneye giren cihazda ariza meydana gelmemeli veya teknik o6zelliklerinde
belirtilen toleranslarin disinda fonksiyon ve performans kayb: olmamalidir.

The test signal injected to power leads and all interconnecting lines of the EUT is below. The curve 2 was used as test
signal. The EUT shall not exhibit any malfunction, degradation of performance, or deviation from specified indications, beyond

the tolerances indicated in the individual equipment or subsystem specification, when subjected to a test signal.
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5.4.3 Testlerde Kullanilan Cihazlar (Test Equipment)
Testlerde asagida listelenen cihazlar kullanilmistir. The test equipment used is listed below.
Cihazin Ad1 Seri Modeli Uretici Kalibrasyon
Equipment Name Seljitzllnll\i;;z:;er Model Manufacturer Englc)t;%;?;:'tzl;ion

Spektrum Analizor 100185 ESCI ROHDE&SCHWARZ 02/2018

Spektrum Analizor 3926A4136 8593E AGILENT 10/2017

Akim Enjeksiyon Probu 088551 9144-1N SOLAR 02/2018

Akim Enjeksiyon Probu 103506 9142-1 SOLAR 02/2018

Akim Olgiéim Probu 100258 9207-1 SOLAR 02/2018

Kalibrasyon Fiksttirti 301987 KJjo1 EMC -

Isaret Ureteci CD20672 AFG3252 TEKTRONIX 01 /2018

Yonlendirici Kuplor 35545 C6021-10 WERLATONE 06/2018

Koaksiyel Zayiflatict KM208 40-6-43 WEISCHEL 02/2018

Koaksiyel Yiik 100 161A - 100 SIERRA -

LISN 090913 LS16A2 EMC 02/2018

CS114 Deney Yazilimi --- C5114-V0 EMC -

5.4.4 Kalibrasyon Diizenegi ve Prosediirii (Calibration Setup and Procedure)

Kalibrasyon diizenegine ait fotograf asagida verilmistir. Isaret tireteci baglangic frekansindan baglayarak uygun
bir cikis1 giic yiikseltecine uygular. Spektrum analizér ile kalibrasyon jiginin tizerindeki akim 6lgiiliir. Olgiilen
akim hedef akima gore tolerans icinde kalirsa bir iist frekansa gecilir. Olgiilen akim grafikte gosterilir. Frekansa
gore isaret {ireteci ¢ikis degeri elde edilir.

The calibration setup are shown below. Starting from the begining frequency a suitable signal generator output is applied
to power amplifier. The current through calibration fixture is measured with an spectrum analyser. The calibration frequency
is increased if the measured current reaches target current. The measured current is shown in graphics. The signal generator

output versus frequency is recorded.

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip ¢ogaltilamaz. imzasiz ve miihiirsiiz raporlar gegersizdir.
This report shall not be reproduced other than in full except with the permission of the laboratory. Test reports without signature and seal are not valid.
TF07 (Rev.02) 03.01.2012




EMC

r
emc Test ve Kontrol Hizmetleri San. Tic. A.S.
= / Haskoy Sanayi Sitesi Idari Bina No:13
TEST VE KONTROL HIZMETLERI AS Gebze _ KOCAELI / TURKIYE
DENEY RAPORU
TESTING REPORT

Sayfa (Page) 91 / 119

AB-387-T

EMC 513

02.17

V.0

fnjection_'ProbevCalibmtion Setup (Insertion Loss Measurement)

TR

Araya Girme Kaybi [dB]

14

10 10 10
Frekans [Hz]

10

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip ¢ogaltilamaz. imzasiz ve miihiirsiiz raporlar gecersizdir.

This report shall not be reproduced other than in full except with the permission of the laboratory. Test reports without signature and seal are not valid.

TF07 (Rev.02) 03.01.2012




. EMC

emc Test ve Kontrol Hizmetleri San. Tic. A.S. PR
P / Haskoy Sanayi Sitesi Idari Bina No:13 el
TEST VE KONTROL HIZMETLERI AS Gebze _ KOCAELI / TURKIYE EMC 513
DENEY RAPORU 02.17
TESTING REPORT V.0

Sayfa (Page) 92 / 119

Injection Probe Calibration Setup (Insertion Loss Measurement)
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10kHz - 200MHz Calibration Result Curve 2
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5.4.5 Olciim Diizenegi ve Prosediirii (Measurement Setup and Procedure)

DGC’ ye enerji verilmeden 6nce deney diizenegi kontrol edilir. DGC’ ye enerji verilir. DGC ve deney cihazlari
kararli hale gelinceye kadar bir stire beklenir. Deney diizeneginin fotografi asagida verilmistir. Kalibrasyonda
kaydedilen cikis degerleri deney aninda uygulanur.

Before the EUT is energized the measurement setup was checked. Sufficient time was allowed for warming and

stabilization of the EUT. The measurement setup are shown below. The calibration data was applied to the EUT.

Measurement Setup
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54.6  Sonug (Result)

Deneye giren cihaza MIL STD 461F standardina gore giic hattina 10kHz - 200MHz Limit 2 frekanslarinda isaret
uygulanmistir. Gozlenen parametrelerde performans kaybi, hata goriilmemistir. The test signal frequency 10kHz -
200MHz Limit 2 were injected power leads of the EUT. There is no degradation of performance.

Measurement Result
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5.5 CS115 - Iletimle Yolu ile Bagisiklik (Conducted Susceptibility - Impulse Excitation)

5.5.1 Amac (Purpose)

Bu deneyin amaci, elektrikli veya elektronik cihazlarin kablo yolu ile iletilen bozulmalara karsi bagisiklik
ozelliklerini dogrulamaktir. DGC istenen performans seviyesini saglamalidir.
The purpose of this test to verify the immunity of the electrical or electronic equipment againist to conducted disturbances

on power leads. The EUT should provide the desired performance level.

5.,5.2  Test Limiti (Test Limit)

DGC’ nin besleme ve tiim ara baglanti hatlarina enjekte edilecek bozucu isaret asagida verilmistir. Deney
esnasinda deneye giren cihazda ariza meydana gelmemeli veya teknik ozelliklerinde belirtilen toleranslarin
disinda fonksiyon ve performans kayb: olmamalidir.

The test signal injected to power leads and all interconnecting lines of the EUT is below. The EUT shall not exhibit any
malfunction, degradation of performance, or deviation from specified indications, beyond the tolerances indicated in the

individual equipment or subsystem specification, when subjected to a test signal.
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5.5.3 Testlerde Kullanilan Cihazlar (Test Equipment)

Testlerde asagida listelenen cihazlar kullanilmistir. The test equipment used is listed below.

Cihazin Ady Seri Numarast Modeli Uretici I;?:::f;:zﬁ?
Equipment Name Serial Number Model Manufacturer End of Calibration
Deney Darbesi Ureteci 201112 CSP1516 EMC —
Akim Enjeksiyon Probu 088551 9144-1N SOLAR 02/2018
2m Deney Kablosu --- RG223 HUBER&SUHNER ---
Akim Ol¢tim Probu 100258 9207-1 SOLAR 02/2018
Kalibrasyon Fiksttirii 301987 KJo1 EMC —
Osiloskop B056356 DPO7254 TEKTRONIX 08 / 2018
Koaksiyel Yiik 100 161A - 100 SIERRA ---
LISN 090913 LS16A2 EMC 02/2018

554 Kalibrasyon Diizenegi ve Prosediirii (Calibration Setup and Procedure)

Kalibrasyon diizenegi ve osiloskopta goriilen tipik dalga sekli asagida verilmistir. Diistik seviyeden baslayarak
isaret uygulanir. Uygulanan isaret osiloskop ile dl¢tiliir. Genlik seviyesi kalibrasyon degerine ulasincaya kadar
darbe tiretecinin ¢ikis1 artirilir. Bu deger kaydedilir.

The calibration setup and typical calibration waveform are shown below. Starting from low level the test signal is applied
to calibration fixture. The pulse waveform is measured with an oscilloscope. If the measured amplitude reaches to target level,

the output of the generator was recorded.

Bu rapor, laboratuarin yazili izni olmadan kismen kopyalanip ¢ogaltilamaz. imzasiz ve miihiirsiiz raporlar gegersizdir.
This report shall not be reproduced other than in full except with the permission of the laboratory. Test reports without signature and seal are not valid.
TF07 (Rev.02) 03.01.2012




EMC

-
emc Test ve Kontrol Hizmetleri San. Tic. A.S. PR
= / Haskoy Sanayi Sitesi Idari Bina No:13 o
TEST VE KONTROL HIZMETLERI AS Gebze - KOCAELI / TURKIYE EMC 513
DENEY RAPORU 02.17
TESTING REPORT V.0

Sayfa (Page) 99 / 119

PULSE WIDTH MAINTAINED
|‘— AT = 30 NANOSECONDS -

|

RISETIME AND FALLTIME |
MAINTAI#\IED AT < 2 NANOSECONDS
| | .:

|

AMPERES

2

|
|
|
|
|
1
|
|
10 15 20 25 30 35 40

TIME (NANOSECONDS)

FIGURE A-17. Typical CS115 calibration fixture waveform,
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5.5.5  Olgiim Diizenegi ve Prosediirii (Measurement Setup and Procedure)

DGC’ ye enerji verilmeden 6nce deney diizenegi kontrol edilir. DGC’ ye enerji verilir. DGC ve deney cihazlari
kararli hale gelinceye kadar bir siire beklenir. Deney diizeneginin fotografi asagida verilmistir. Kalibrasyonda
kaydedilen cikis degerleri deney aninda uygulanir. Deney isaretinin tekrarlama orani 30Hz, deney siiresi 1
dakikadir.

Before the EUT is energized the measurement setup was checked. Sufficient time was allowed for warming and
stabilization of the EUT. The measurement setup are shown below. The calibration data was applied to the EUT. Test pulse

repetition rate is 30Hz, and test time is 1 minute.
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5.5.6  Sonug (Result)

Deneye giren cihaza MIL STD 461F standardina gore giic hattina CS115 isareti uygulanmustir. Gozlenen
parametrelerde performans kaybi, hata goriilmemistir. Deney aninda numuneye uygulanan isaret asagidadir.
(akim 8lgtim probunun dontisim faktorii 6lgtime eklenmemistir.) The CS115 test signal was injected power leads of the
EUT. There is no degradation of performance and loss of function. The applied signal is below during test.( the insertion loss

factor of rf current probe did not add to measured value.)

o WNEEED

Netice Deney Tarihi Deney Personeli
Conclusion Date of Test Test Personnel
OLUMLU/PASS 28.01.2017 Hakan ALTUN
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5.6 CS116 - iletimle Yolu ile Bagisiklik (Conducted Susceptibility — Damped Sinusoidal Transients)

5.6.1 Amac (Purpose)

Bu deneyin amaci, elektrikli veya elektronik cihazlarin kablo yolu ile iletilen bozulmalara karsi bagisiklik
ozelliklerini dogrulamaktir. DGC istenen performans seviyesini saglamalidir.
The purpose of this test to verify the immunity of the electrical or electronic equipment againist to conducted disturbances

on power leads. The EUT should provide the desired performance level.

5.6.2  Test Limiti (Test Limit)

DGC’ nin besleme ve tiim ara baglanti hatlarina enjekte edilecek bozucu isaret asagida verilmistir. Deney
esnasinda deneye giren cihazda ariza meydana gelmemeli veya teknik ozelliklerinde belirtilen toleranslarin
disinda fonksiyon ve performans kayb: olmamalidir.

The test signal injected to power leads and all interconnecting lines of the EUT is below. The EUT shall not exhibit any
malfunction, degradation of performance, or deviation from specified indications, beyond the tolerances indicated in the

individual equipment or subsystem specification, when subjected to a test signal.
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5.6.3 Testlerde Kullanilan Cihazlar (Test Equipment)

Testlerde asagida listelenen cihazlar kullanilmistir. The test equipment used is listed below.

Cihazin Ady Seri Numarast Modeli Uretici I;?:::f;:zﬁ?
Equipment Name Serial Number Model Manufacturer End of Calibration
Deney Darbesi Ureteci 201112 CSP1516 EMC —
Akim Enjeksiyon Probu 088551 9144-1N SOLAR 02/2018
2m Deney Kablosu --- RG223 HUBER&SUHNER ---
Akim Ol¢tim Probu 100258 9207-1 SOLAR 02/2018
Kalibrasyon Fiksttirii 301987 KJo1 EMC —
Osiloskop B056356 DPO7254 TEKTRONIX 08 / 2018
Koaksiyel Yiik 100 161A - 100 SIERRA ---
LISN 090913 LS16A2 EMC 02/2018

5.6.4 Kalibrasyon Diizenegi ve Prosediirii (Calibration Setup and Procedure)

Kalibrasyon diizenegi asagida verilmistir. Test frekanslarinda diisiik seviyeden baslayarak isaret uygulanir.
Uygulanan isaret osiloskop ile olciiltir. Genlik seviyesi kalibrasyon degerine ulasincaya kadar darbe tiretecinin
cikist artirilir. Bu deger kaydedilir.

The calibration setup is shown below. Starting from low level the test signal is applied to calibration fixture. The pulse

waveform is measured with an oscilloscope. If the measured amplitude reaches to target level, the output of the generator was

recorded.
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Calibration Setup

5.6.5 Olciim Diizenegi ve Prosediirii (Measurement Setup and Procedure)

DGC’ ye enerji verilmeden once deney diizenegi kontrol edilir. DGC’ ye enerji verilir. DGC ve deney cihazlari
kararli hale gelinceye kadar bir siire beklenir. Deney diizeneginin fotografi asagida verilmistir. Kalibrasyonda
kaydedilen ¢ikis degerleri deney aminda uygulanir. Deney isaretinin tekrarlama siiresi 1.5sn, deney stiresi 5
dakikadir.

Before the EUT is energized the measurement setup was checked. Sufficient time was allowed for warming and
stabilization of the EUT. The measurement setup are shown below. The calibration data was applied to the EUT. Test pulse

repetition time are 1.5 seconds, and test time are 5 minutes.
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Measurement Setup
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5.6.6  Sonug (Result)

Deneye giren cihaza MIL STD 461F standardina gore gii¢ ve isaret hattina 10kHz, 100kHz, 1MHz, 10MHz,
30MHz ve 100MHz frekanslarinda CS116 isareti uygulanmistir. Gozlenen parametrelerde performans kaybi, hata
goriilmemistir. Deney aninda numuneye uygulanan isaret asagidadir. (akim 6l¢tim probunun doéntisiim faktorii
olctime eklenmemistir.) The CS116 test signals at 10kHz, 100kHz, 1IMHz, 10MHz, 30MHz and 100MHz frequency were
injected power leads and interconnecting cables of the EUT. There is no degradation of performance and loss of function. The
applied signal is below during test.( the insertion loss factor of rf current probe did not add to measured value.)

10kHz CS116 Measurement Result

IND B S00m A Lea AR

Value . a Max
D Mas sV 12 ‘XH 512 <
& sreq 104500z |90, 152204k |10 15k 10,15 4
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100kHz CS116 Measurement Result

"o A, s0m

Mean
4y w4 W4
S1EaMr |W2S64TN 102 0h

100 NS 10 Ooa/pe
Tample

L1 0%

Mean Min
0831799 4200
2 A 1135900M [TET.4x
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10MHz CS116 Measurement Result

L TN
W 1une
D 2tone
Lo SETIVITH
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040 0 00
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100MHz CS116 Measurement Result

1574 1378 "o T.824
1253838M [101.5M 12 205

Netice Deney Tarihi Deney Personeli
Conclusion Date of Test Test Personnel
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5.7 RS103 - Isima Yolu ile Bagisiklik, 80MHz - 18GHz (Radiated Susceptibility — Electric Field)

5.71  Amag (Purpose)

Bu deneyin amaci, elektrikli veya elektronik cihazlarin 80MHz - 18GHz frekans araliginda isima yolu ile
yayilan elektrik alanlara karsi bagisiklik 6zelliklerini dogrulamaktir. DGC istenen performans seviyesini
saglamalidir.

The purpose of this test to verify the immunity of the electrical or electronic equipment againist to radiated electric fields

from 80MHz to 18GHz frequency range. The EUT should provide the desired performance level.

5.7.2  Test Limiti (Test Limit)

DGC’ye uygulanacak elektrik alan seviyeleri asagida verilmistir. Deney esnasinda deneye giren cihazda ariza
meydana gelmemeli veya teknik 6zelliklerinde belirtilen toleranslarin disinda fonksiyon ve performans kaybi
olmamalidir.

The electric fields level applied to the EUT is below. The EUT shall not exhibit any malfunction, degradation of
performance, or deviation from specified indications, beyond the tolerances indicated in the individual equipment or subsystem

specification, when subjected to a test signal.

LIMIT LEVEL (VOLTS/METER)
AR amerrr (A;cl)i;fﬁiis) SHIPS SHIPS (NON-
(EX—:[‘SER_;_ENIA{: OR II;ITRCE;{NA;T AND (METALLIC) METALLIC) SUBMARINES| GROUND SPACE
FREQ CRITICAL) SUBMARINES | (BELOW DECKS) | (BELOW DECKS)| (INTERNAL)
RANGE (EXTERNALY®
2MH=z A 200 200 200 10 50 5 50 20
‘|, N 200 200 200 10 50 5 10 20
3J0MHz | AF 200 20 - 10 20
30 MH= A 200 200 200 10 10 10 50 20
v N 200 200 200 10 10 10 10 20
1 GHz AF 200 20 10 20
1GHz A 200 200 200 10 10 10 50 20
N 200 200 200 10 10 10 50 20
18 GHz | AF 200 60 50 20
18 GHz A 200 200 200 10 10 10 50 20
i N 200 60 200 10 10 10 50 20
40GHz | AF 200 60 50 20
EEY: A = Ammy * For equipment located external to the pressure hull of a submarine but within the superstructure, use
N = Navy SHIPS (METALLIC)(BELOW DECKS)
AF = AirForce
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5.7.3  Testlerde Kullanilan Cihazlar (Test Equipment)
Testlerde asagida listelenen cihazlar kullanilmistir. The test equipment used is listed below.
Cihazin Ady Seri Numarast Modeli Uretici I;?:::?:zﬁ?
Equipment Name Serial Number Model Manufacturer End of Calibration
Isaret Ureteci 102337 SMLO03 R&S 01/2018
Giig Yiikselteci 5126FE 1037/0944 OPHIR -
Yonlendirici Kuplor 35545 C6021-10 WERLATONE 06/2018
Spektrum Analizor JP1KEO01172 HP4396B AGILENT 02/2018
Bikonik Anten 090923 BA30300M EMC -
Horn Anten 090978 HA3001G EMC -—-
Horn Anten 051501 HA1G18G EMC ---
Double stack Log-Per Ant. 090901 BA80200M EMC ---
Alan Probu 0464301 FA7218/KIT AR 09/2018
LISN 090913 LS16A2 EMC 02/2018

5.74  Deney Diizenegi ve Prosediirii (Measurement Setup and Procedure)

DGC’ ye enerji verilmeden once deney diizenegi kontrol edilir. DGC’ ye enerji verilir. DGC ve deney cihazlar1
kararl hale gelinceye kadar bir stire beklenir. Deney diizeneginin fotografi asagida verilmistir. Elektrik alan siddeti
deney aninda prob ile olgtiliir. Limit degere ulasilincaya kadar isaret tireteci ¢ikis1 artirilir. Isaret iireteci cikis1 1kHz
frekansinda darbe modiilasyonu ile uygulanir. Frekans artis hiz1 asagidaki tabloya gore secilir. Bekleme stiresi 3sn
dir.

Before the EUT is energized the measurement setup was checked. Sufficient time was allowed for warming and
stabilization of the EUT. The measurement setup are shown below. The electric field strenght was measured with an field probe
during testing. The signal generator output is increased until electric field reaches the applicable limit. The signal source si set

to 1kHz pulse modulation, %50duty cycle. The increment of frequency is given table. The dwell time are 3seconds.

Analog Scans

Stepped Scans

Frequency Range Maximum Scan Rates Maximum Step Size
30Hz - 1 MHz 0.0333f,/sec 0.051,

1 MHz - 30 MHz 0.00667 f,/sec 0.011,
30MHz - 1 GHz 0.00333 fy/sec 0.005 £,

1 GHz- 40 GHz 0.00167 fy/sec 0.0025 £,
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5.75  Sonug (Result)

Deney 80MHz - 18GHz frekans araliginda yapilmustir. Uygulanan elektrik alan siddeti 20V/m dir. Gozlenen
cihazda performans kaybi, hata goriilmemistir. The test was applied from 8OMHz to 18GHz. The applied electric field

level was 20V/m. There is no degradation of performance and loss of device.

Netice Deney Tarihi Deney Personeli
Conclusion Date of Test Test Personnel
OLUMLU/PASS 28.01.2017 Hakan ALTUN
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5.8 Elektrostatik Bosalmaya Kars1 Bagisiklik Deneyi (ESD Immunity)

5.8.1  Amac (Purpose)

Bu deneyin amaci, elektrikli ve elektronik cihazlarin, operattriin cihaza veya cevresine dogrudan veya bir aletle
temas: sonucu olusan, statik elektrik bosalmalarina karsi bagisiklik 6zelliklerini dogrulamaktir. DGC istenen
performans seviyesini saglamalidir.

The purpose of this test to wverify the immunity of the electrical or electronic equipment againist to electrostatic
discharge(ESD) generated by an operator touching (directly or with a tool) to the equipment or its vicinity. The EUT should

provide the desired performance level.

5.8.2  Test Limiti (Test Limit)

DGC’ye uygulanacak esd isareti seviyeleri asagida verilmistir. Deney esnasinda deneye giren cihazda ariza
meydana gelmemeli veya teknik ozelliklerinde belirtilen toleranslarin disinda fonksiyon ve performans kaybi
olmamalidir.

The electric fields level applied to the EUT is below. The EUT shall not exhibit any malfunction, degradation of
performance, or deviation from specified indications, beyond the tolerances indicated in the individual equipment or subsystem

specification, when subjected to a test signal.

Temel Standart Test Portu Cihazin Kutusu
Basic Standard EN 61000-4-2 Test Port Enclosure

Test Seyiyesi Temasla Bosalma Havada Bosalma

Test Level Contact Discharge takv Air Discharge +8kV
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5.8.3 Testlerde Kullanilan Cihazlar (Test Equipment)
Testlerde asagida listelenen cihazlar kullanilmistir. The test equipment used is listed below.
Cihazin Ad1 Seri Numaras1 Modeli Uretici I;?tlll;;,a:zﬁ?
Equipment Name Serial Number Model Manufacturer End of Calibration
ESD Ureteci 0304-30 UCS 500M4 EM TEST 06/2018
ESD Tabancas1 0304-30 P18 EM TEST 06/2018
Yatay Bulastirma Diizlemi --- YBD002 EMC ---
Dikey Bulastirma Diizlemi --- DBD001 EMC ---

5.8.4 Deney Diizenegi ve Prosediirii (Measurement Setup and Procedure)

DGC’ ye enerji verilmeden 6nce deney diizenegi kontrol edilir. DGC’ ye enerji verilir. DGC ve deney cihazlari
kararli hale gelinceye kadar bir stire beklenir. Deney diizeneginin fotografi asagida verilmistir. DGC’ nin iletken
ytizeylerine dogrudan bosalma uygulandi. Uygulanan deney sartlar1 asagidadir.

Before the EUT is energized the measurement setup was checked. Sufficient time was allowed for warming and
stabilization of the EUT. The measurement setup are shown below. Contact discharge was applied to conductive surfaces of the

EUT. Performed test requirements are below.

g
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Temasla Bosalma Gerilimi
Contact Discharge Voltage £2kV HkV o o o
Havadan Bosalma Gerilimi
Air Discharge Voltage £2kV kv kv 8LV -
Bosalma Devresi
Discharge Network 330€2/150pF
Bosalma Sayis1
Discharge Factor >10 >24
. . Temasla (contact discharge)
Bosalma Tiirii Dogrudan (direct) Havadan (air discharge)
Kind of Discharge o YBD (HCP)
Dolayl (indirect) DBD (VCP)
Ortam Sicaklig: 230 Bagil Nem %50
Ambient Temperature Relative Humidity °
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5.8.5 Sonug (Result)

DGC, istenen performans seviyesini saglamaktadir. Gozlenen parametrelerde performans kaybi, hata

goriilmemistir. DGC, istenen performans seviyesini saglamaktadir. There is no degradation of performance and loss of

function. The EUT was achieved desired performance level.

i

3510 unsoaiB
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