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1 TEST ¥ Z E T(kest Summary)
Deneyl er al ak édarkei ysatpadre tesiwiedegderformedcaording to following Standard.

1.1} r ¢n St a nRraluct Staadarés)

Dok ¢ maNu mar { Ad é
Document Number Title

Ci haz!| aMt&Sstemleen El ekt romanyeti k Girilim Ka
MIL 8 STD 8 461F L ar t/I &equirementsfor The Control of EctromagneticinterferenceCharacteristics o
Subsystems and Equipment

12 Yay él é m D(Emissignl Tests)

Standart Test Adé Sonu A- &kl ama
Standard Test Type Result Comment

o . Bu deney g¢ncel akr
CE102 Kl et kYeonllui ki | e Yayé| Ge-t

k apsamé méThisl tesdl i8 covere

(10kHz 8 10MHz) Conducted Emissioé Power Leads Pass our current accreditation scope.

. ) Bu deney géncel
RE102 'l eéma Yol u ile Yay Ge-1lygapsaméméThidtasis covere
(10kHz 6 18GHz) Radiated Emissiod Electric Field Pass | our current accreditation scope.

1.3 Bakeél &kl &k (InbnenityeTestse r i

Standart Test Adé Sonu A- €kl ama
Standard Test Type Result Comment
Bu deney akreditasyorh
CS101 kl etkenlik Yolu il Ge-tlkapsamé méThis testdig covere
(3OHZ o} 150|(HZ) Conducted Susceptlblllt§ Power Leads Pass our current accreditation scope.
cs114 kletkenlik Yolu i} . |Bu deney ~ge¢ncel
(10kHz 3 200MH2) Conducted Susceptibilits Bulk Cable| - kapsameé meThisl tesd i6 covere
|njecti0n Power an(Signa| Cables our current accreditation Scope.
Kkl etkenlik Yolu il Bu deney gencel
Ge- g & m&Thisl test i§ ¢
CS115 Conducted Susceptibilityy Bulk Cable P apsamemeln I8 covere
Injection, Impulse Excitation @SS | our current accreditation scope.
CS116 kletkenlik Yolu il . |Bu ~deney ~gencel
(10kHz 5 100MHz) Conducted Susceptibilis Bulk Cable| 5~ k apsameé meéThisl st i8 covere
Injection, Damped Sinusoidal Transient our currentaccreditation scope.
ool . Bu deney géncel
RS103 Il €éma Yolu ile Yay Ge-t

k apsameé méThisl test i8 covere

(80MHz 6 18GHz) Radiated Susceptibilit$ Electric Field Pass our current accreditation scope.

TS EN 610064-2: Elektrcv)sgatlvk I?ol al maya Ge - t Bu de?ey . gg,lpcel
Bakél ekl ék k a ps amé meThis testl i8 covere
2014 . Pass o
ESD Immunity our current accreditation scope.
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2 KULLANILAN TANIMLAR ve KISALTMA
DGC Deneye Giren Cihaz
ESD Electrostatic Discharge

LAR (Definitions and Acronmys Used in This Test Report
EUT Equipment Under Test

MF Magnetic Field

DBD Di key Bul aité&rma D¢zl en VD Voltage Dips
YYOYar & Yansémaséz Oda CE Conducted Emission
VCP Vertical Coupling Plane RE Radiated Emission
YBDYat ay Bakl alté&r ma D¢z | e DP Disturbance Power

HCP Horizontal Coupling Plane

CDN Coupling & Decoupling Network

LISN Line Impedance Stabilization Network
SAC Semianecohic Chamber

AM Amplitude Modulation

PM Pulse Modulation

RI Radiated Immunity

CI Conducted Immunity

H&F Harmonics & Flicker

T Click

Tl Transient Immunity

TE Transient Emission

EFT Electrical Fast Transient

EMC Elektromagnetic Compatibility
RF Radio Frequency

EM Electromagnetic

XOnayl & kutu, deney r apor un dThis dign indicates dhatdisted ¢onditian lisaapphcal
for this test report.)

[]Onaysé&z kutu, deney rapor und a(THiswign iraicages tmed lstechconiditon is h
applicable for this test report.)
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3 DENEYE Gk RE N(EqUiprieAt Dndefest)
31 Deneye Giren CiDesriptonofElAN é mé
Deney i-in sak|UNh20OSerisiunfrared,ebleeyra zv & f8lkal °r | ¢ dielda zalygdr
seriyit emsi | et UNMIROOELAL&RIR'V,E BEYAZ | L1 K K ASLOHI-46B7204-\20

FLAL¥R) ve UNI 20 A5B760) 4D C e(riDH est edi |l miitir.

The samples as supplied for the testiafeared and White lightled illuminators for Model UNI 200 Series. As &
representative for this seribiNI 200 Blinking, IR and White LighiCombined 24VDC (2XLDH45B7 0 0 + 2 X
and UNI 200 IR 24VDC (LDH45B-700) models have been tested.

UNI 200 FLALY¥RL
IR VE BEYAZ I L] 2XLDH-45B700 + 2X FLA
UNI 200 IR LDH -45B-700, 24VDC
Adé UNIVERSAL INFRAREDVE BEYAZ | LI K LED AYDINLATICI L
Name Universal Infrared And White Light Led llluminators
Unéversal i nfrared- gaydeénnliakt élc@&meanm &l aqrcétnva
Tanémeé d¢rk3¢nler|ne uzun menzilli geagy degni alt ed &
Description aydénl atma sakl ar.
Un é v e r sead infrdrad gumi nators providelong rangenight vision support to cctv camera
and military night vision goggles. White light illuminators provide general ligbti
UNI 200 FLAL¥RL :
mgg IR VE BEYAZ I LI g;gdwmifmar Deney Numunesi
UNI 200 IR
Cihaz Yeri Tipi [ ] Zeminde duran cihaz XMasa¢gst ¢ ci |[IDi ker
Kind of handling Standing floor equipment Table top equipment Other
3.2 G¢ - Ka yRowek Supply)
Gi rGefilim Ak &m
Input Voltage 24vVDC Current 700mA
G¢- Kabl ogd [X Sabit (permanent) [ ]S° kepilir (removable) | Kabl o uzun2muk
Power Cable X E k r a Shielded)( L]Ek r a n s-shieldefl)u | Cable Length
Besl eme Hg
Supply Lines EIGHS) [ ] L+N+PE []13P+N []3P+PE []3P+N+PE

33 DGC ¢tal i ma Modu ve (EdTrQperatian&od€ ant BupporaEquipments)

331DGC, deneyler esnasénda al aké&d@heiEUT vas oplatadr undarl fdllavimg
conditions during the tests.)
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Deneyler DGC&nin nlraméndal @y gnalyed raimaki|t&& rg.¢ -D&CGy nakl
yapél méitér

The tests were performed normal operation mode of the EXpEriments were carried out by attaching different po
sources to the DGC.

332Deneyl er esnabsBnbal &di€cdl 8 bdkain ci haz| ar (DheGsbed yapherd
devices which angart of the EUT were connected to the EUT during measurements.)

Adé Fretici Model A- ékl ama

Name Manufacturer Model Description

UNI 200 FLAI

I R VE BEYAZ | UNIVERSAL UNI 200 54W, 2 adet 700mA

KARI LI K

UNI 200 IR UNIVERSAL UNI 200 40W, 700mA

AK| --- --- 24VDC
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Deney D¢ tTestSetup

UNI 200 FLAL¥RL!, IR VE(QBBH4SE7 00 | K XARFILAIKY¥R,

2
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S
// &
UNI 200IR (LDH -45B-700, 24VDC)

s UNI200 | <« L./ UNI200 | _ .

A - 4 Ouw
W\, ik MIL-STD-461F §a‘§5§ W‘, s MIL-STD-461F S|u588
ﬁ§§ iINFRARED LED [~ gégg Zﬁ?% INFRARED LED '3' z5x2
3 5 =N 0 5 Su8u
§f E>22 AYDINLATICI Ofu%ez gm)g>§:§ ILLUMINATOR 3|5822
%m)ﬁzgé IP68, IK10, 40W Qg;;‘g ) :zgg IP68, IK10, 40W <]°§§E

R Sug |7 2D g

Sadece 700mA led siiriicil ile caligir = Op only by 700mA led driver =
Kullanim kilavuzunu okumadan kullanmayiniz. Do not use before reading the user manual.

—l5E UNI 200 gz —I&E UNI 200 %
W 258 Btz W 3 2. 28,
CDEE MIL-STD-461F § mEQE U)EE MIL-STD-461 o Eg%g
~ OZ8Z|INFRARED VE BEYAZ ISIK || ¥ gégg ~~ .02 32| WHITE LIGHT AND INFRARED | (52852
g i222|  LED AYDINLATICI Olusez 50)3"';%:%’ LED ILLUMINATOR 35832

=5 M) =xE

%(m);-jzf-z IP68, IK10, 54W QLuz H R IP68, IK10, 54W SR

A 538 <PzzE  * iS558 28

Sadece 2 ad. 700mA led siiriicii ile galigir o Op only by 2 pcs. 700mA led driver
Kullanim kilavuzunu okumadan kullanmayiniz. Do not use before reading the user manual.
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4 GENEL TEST L ARretalA&st Conditiofs
41 ¢evr es e l(EnkimmmentahQonditions)

Bu raporda aksi belirtil medik-e den e yhless othariiseknétatl ankhi
report, the testhas been denat following environmentalonditions.

S & ¢ a(Rdmpekature) 115835 U C
Nem (Humidity) 130060 %

At mo s f er (Atthasphérit Préssuye : 860081060 Pa

42 Test Ci hazl ar é n(€alibrafian lofiTést gaigmerg n u

Kalibrasyon sistemi, EMC Test ve KontrolniHi zkneltiltee i y Andt i m s Testt
cihazlarénénUusl abanagénBjirim er Sisteminde (SI) ta
standartlaréna izlenebilirliki belgeler

The calibratiorsystem isapart of MC Test ve Kontr ol Hi zmetl eri A.L.06s
of test equipment documents the traceability to national standards which realize the unit of measurement accord
International System of Units (%
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5 TEST S ONU {(Tegt Rdsults)
5.1 CE1020k | et kenl i k Yol u d10RHzYGogdédted Emissidd @dwet £ eads)

5.1.1 A ma (Purpose)

Bu deneyin amacé, el ektri kli veya elektronik cihatz
seviyelerini °l -mektir. DGC®6 nin °l]-¢l en éfhreipsrgosemftrﬂsetj
is to measure the level$ conducted spurious signals generated by the electrical or electronic equipment. The

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

5.1.2 Test Limiti (Test Limit)
DGC® nin gir¢diziergdmdeha&tit-&l en el ektlremianyemi kii.yale
besleme gerilimi 24VDC6 d iDo | ay & s & y | ak ulelneenl & THenrdesiduréd electromagnetic emissions fro

EUT do not exceed the CEZLDmit for power input leads tluding. The source voltage of the EUT ig\2DC. So the basi

limit.
= [ [ TTT]] [ ] [ [ [ T 111
= NOMINAL EUT LIMIT
c SOURCE VOLTAGE (AC&DC), RELAXATION
100 £ . 28V BASIC CURVE [/|
3 220V 5
94 H
N 270V 1008 |
90 N 440V 12dB s
s E \\ H
St . i
- \ f
5 C \ b
ET0F E
57F N £
= N BASIC CURVE -
60 £ =
50 | :
,—]f'_i I
10k 100k ™ 10M 100M
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513 Testlerde Kul | @esEHgupmeni hazl ar

Testlerde alaké&da | i st eThetestayuipmenhusediséistedbelow. | ané& | mél t ¢ r .

C?hazén ASelri N u Modeli rretici I;ailibtraisy(i)n T4
Equipment Name Serial Number Model Manufacturer End of Calibration
Spektrum An 100185 ESCI ROHDE&SCHWARZ 02/2018
LISN 090913 LS16A2 EMC 02/2018
Transient Limitter 090911 TLO103G EMC 02/2018
Osiloskop B056356 DPO7254 TEKTRONIX 08/2018
Gerilim Probu P6139A TEKTRONIX 08/2018
kKiaret !ret CD20672 AFG3252 TEKTRONIX 01/2018
514 Kali brasyon D¢ zenEdalibrationsSetdpama Poactdure),

Kali brasyon d¢zenekine ait ¥floetaokranénaiaakkéudlal aneéi ialf mik
zayéflatécé ile klaileirbetasy@kh!ﬂ,m@xlﬂzézmmévélommz.frekanslarénta
alté&nda ol acak ill aloielcde nd machakkdinamor t t an LI SN& ealOOkHz({yu l
frekansl ar &ndiaarweyduwl ageaml i ik i ve si n¢kepile kantrol edildiu23MHzove mja d

10MHz frekanslarénda dokrudad6dB asevi yaitkeri alyiar |- 8k
ci hazda ok kayedendiilidar.etL!| SN, koaksiyel kablo ve zayeéefl
sonfael de edil enuylgudmnaeliBdmBianenil EkMndadér .

The a@libration setup are shown below. The calibration was performed with coaxial cable andastttarsed during
measurement. The calibrated signals which is at least 6dB below the applicable limit at 10xXHHz, 2MHz and 10MHz
were applied to the EUT port of the LISN. For 10kHz and 100kHz the ossilloscope was used to verify that the

signa

sinusoidal and to calibrate signal level. For 2MHz and 10MHz calibrated output of the signal generator was used. Tle sic

is measured using the receiver and is verified t hosstor

LISN, coaxial cable and attenuator.

Frekans LIEEEU_\G/?B Osiloskop ([)dkéjg\?]n T(E;a;]”' ¥ - ¢m
10kHz 88 26.8mV 68.42 20.6 88.48
100kHz 69 2.4mvV 48.93 20.1 68.94
1MHz 54 --- 33.58 20.7 53.65
10MHz 54 ~—- 33.96 20.4 54
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LISN Calibration Setuflmpedance Measurement)
[
! 28
& oo
= aoog :
2 1 [0}
Ywulde S
| i = e B EOT .
| RS L s A . P
{ “:: ,'O_,"Q‘ L1 12 L2 ¥
5 3 T .
I =
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LISN Calibration SetugInsertion Loss Measurement)

— GRAPHIC
SPEKTRUM OLCUM GRAFIGI
0 e o T
] 1 T
_0_5_______________,44______________________l —
_1___________7:____
15//
E
@ RN AU A R N A N NN N A (I S NN
=
2 -+ HH 71Tt
E
35— — —] 4t +]1+\+-—|r+- 4]t +-—++ 4+ ———4++H———+ —-
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Frekans [Hz]
LISN Calibration Setuflmpedance Measurement)
— GRAPHIC
EMPEDANS OLCUM GRAFIGI
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55 —_+t—-1 -+ — — —|— —-
&0 —_+r—1 - — 1+ T+ —|— —
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20dB TL Calibration Setufinsertion LossVieasurement)

— GRAPHIC.

SPEKTRUM OLCUM GRAFIGI
204 pa—— —

-20.5—————7-——-———-————————— e — g — —

-20.8

-21.2

-214

-21.6

Referans Olglim [dBm)]

Frekans [Hz]
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515 ¥I| -¢m D¢gzeneki (MeasurBPmentSetup gnd Procedure)

DGCOd ye enerji verilmeden °nce deney d¢zeneki kont

kararl & hale gelinceye kadar bir sgfakbeéa!l e¥fr i} mDiah

kaybé ¥e-¢gmer DGCO6l eme Hakkearbebs-in tekrar edil di
Before the EUT is energized the measurement setup was cheoKeden$ time was allowed fowarming and
stabilization of the EUTThe measurement setup are shown beldve measurement receiver bandwidth and measure
time was selected according to the following tdbigertion loss of LISN, coaxial cable andeatiator wereselected. Th

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 6 10MHz 10kHz 0.015 89.55

UNI 200 FLAL¥RL!, | R VE BEMBZ 0I0L I+K 2KKA FEIL [A)MEaRGrem et SEDC
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UNI 200 IR (LDH-45B-700, 24VDC)Measurement Setup
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5.1.6 S o n (Result)

Ci hazén gibroibii nh atet &roan diatnsrahta®zré natié-l méemasé al akéda
deneye giren cihazMIL STD 461Fst andar déBhO0 3y °lriemi t 1l erini sakl amaktad

The EUT acoil and capacitor were thrown in the inlet line of the device. The internal layout of the detimerisbelow
The EUT ms®dunder these conditiolSE1Q limits as peMIL STD 461F.

UNI 200 IR VE BEYAZ ISIK BIRLIKTE FLASORLU SISTEM UNI 200 IR
& WHITE LIGHT COMBINED BLINKING SYSTEM

BLINK RELAY BLINK RELAY
e 860uH 860u FLASOR LDH.
0 45B-
24V 3.3uF MCB-9 N UNI 200
700
- : YYY Y Y\
J_ 860uH 860uH
| 3.3uF
! IR+BEYAZ ISIK
- 1 1YY AYYY\L]
860uH 860uH LDH-
J_ FLASOR
24V I 3.3uF ZS 45B-
1 MCB-9
. IR#WHITE LIGHT
- > . IYYN
l 860uH 860uH
| 3.3uF
= GROUND /CHASSIS /§ASE
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UNI 200 FLAL¥RL!, |1 R VE BEMY3BZ0I0L I[+K 2KKA FEIL [A)EMIF(jter 2 14 DHD C
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UNI 200 IR

DRIVER UNI 200
+ > - YYY\ YY YL
l 860uH 860uH LDH-
24V L
700
- D> = YYY
J_ 860uH 860uH

UNI 200 IR (LDH-45B-700, 24VDC)EMI Filter
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Measurement Results
*RBW 1 kH= Marker 1 [T1 ]

*VBW 1 kH=z 58.10 dBpv

Ref 93 dBpV *Btt 20 dB *SWT 4.2 s 35.132280715 kHz
I 100 kA=
CE102-1 —“'“““«—\
| [ & |
<o SEL
oL - i —
CLRWR H““"‘\
70
TDF
&0 1
A P3
50
40 ‘ [ ‘
3DB
AC
=0 I [l P | 1 [
20
10
-0

Start 10 kH=z Stop 150 kH=z

UNIVERSAL
UNI 200 FLAL¥RL!, |1 R VE BEMBBZ0I0L I+K 2KKA FEILIAILKE R(, 2 2
24VDC (+) Line (10kHzd 150kHz)
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@ *REW 10 kHz Marker 1 [T1 ]
*YBW 10 kHz 50.94 dBpvV
Ref 093 dBuv *att 20 dB *SWT 90 = 1.070731427 MHz
| o0 1l MH= 10 MH=z |
[ A |
20 S6L
e -
ICLRWR
BT =T
\\\ TDF
&0 \-\_
F=
1

3DB
AC

20

20

10

-0

Start 150 kH=z Stop 10 MH=z

UNIVERSAL
UNI 200 FLAL¥RL!, | R VE BEWMWBZO0IOL I+K 2KA FFILIA)LK R(, 2 2
24VDC (+) Line (150kHz6 10MHz)
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@ *RBW 1 kHz Marker 1 [T1 ]
*VBW 1 kHz 66.32 dBuv
Ref 93 dBuv *AtL 20 dB *SWT 4.2 s 34.942515114 kHz
I 100 kHz
CE102-1 ‘\\
[ 2 |
80 -‘-\-‘-‘-h 2GL
* [
_ ]

TDF

PS

3DB

Lpy l l![U}‘M““WhJ‘Uw’“

20

10

-0

Start 10 kH=z Stop 150 kH=z
UNIVERSAL

UNI200FLAL¥RL!, I R VE BEYAZ HBEB7K OKARI2IXI K L(ALXIRDH 2
24VDC (-) Line (10kHz 6 150kHz)
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@ *RBW 10 kHz  Marker 1 [T1 ]
*WBW 10 kH=z 53.96 dBuv
Ref 93 dBpv *att 20 dB *SWT 20 = 2.500979405 MH=Z
| 5 i D""HZ j_O ID‘HIZ,
Ex
. SGL
O -
CLRWR
RETE=T
\\ TDF
60
1 Ps
B | M ﬂ LJMN
wmwﬁvdﬂmwwiﬂ*w JHJI
3DB
AC
20
20
10
)
Start 150 kH=z Stop 10 MH=Z
UNIVERSAL
UNI 200 FLAL¥RL!, | R VE BEMWSBZ 0I0L I+K 2KKA FEILIAJLKE R(, 2 2
24VDC (-) Line (150kHzd 10MHz)
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*REW 1 kH=z Marker 1 [T1 ]

®

*VEBEW 1 kH=z

71.07 dBuv

Ref 100 dBuw *ALt 20 dB FEWT 4.2 = 10.442812014 kH=z
100 100 kH=
-GEK “
L 50
] SGL
T - T
BEE | ., I
S
\TDF
BS
|‘|I|| | / \
| | L. .L ac
Wy
L 20
L 10
0

Start 10 kH=z

Stop 150 kHz

UNIVERESAL
UNI 200 IR (LDH-45B-700, 24VDC)
24VDC (+) Line (10kHz & 150kHz)
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@ *RBW 10 kEz  Marker 1 [T1 ]
*3BW 10 kH=z 54.64 dBpv
Ref 100 4dBuv *Att 20 dB *SWT 90 = 183.501187311 kH=z
100 1 MH=z 10 MHZz
P [ 2 |
seL
o
EEIE | .,
TDF
I ﬂui
I PS
=0 [
1
. ) P ol M | W
b M UM aune
40 AC
20
20
10
0
Start 150 kH=z Stop 10 MH=
UNIVERSAL
UNI 200 IR (LDH-45B-700, 24VDC)
24VDC (+) Line (150kHzd 10MHz)
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® *RBW 1 kHz Marker 1 [T1 ]
*YBW 1 kHz 72.59 dBuv
Ref 100 dBpv *Att 20 dB *SWT 4.2 = 11.144065355 kHz
100 100 kHz
% -
B T SEGL
T - T——
cLrw Ry I I—
B —
1 -‘-H-‘-""‘"*-—-.._____‘__h‘_

A 4 K TDOF
0

Il .

| i
lg | | I AC
i Il |
30
U
20
10
0
Start 10 kH=z Stop 150 kHz
UNIVERSAL
UNI 200 IR (LDH-45B-700, 24VDC)
24VDC (-) Line (10kHz 6 150kHz)
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® *RBW 10 kHz  Marker 1 [T1 ]
*YBW 10 kHz 52.12 dBuv
Ref 100 4Bpv *Att 20 4B *SWT 90 & 183.501187311 kHz
100 1 MH=z 10 MH=Z
| o5 [ A |
S5GL
ML -
c LR RY [N
TDF
I -‘ UK
[ BS
L 50 [
1
50 1 W
M
MMM@MWKNMWMW Ml eon
40 LC
30
20
10
0
Start 150 kH=z Stop 10 MH=z
UNTVEESAT
UNI 200 IR (LDH-45B-700, 24VDC)
24VDC (-) Line (150kHz6 10MHZz)
Netice Deney Tarihi Deney Personeli
Conclusion Date of Test Test Personnel
OLUMLU / PASS 23-24.01.2017 Hakan ALTUN
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52 RE10281 | & ma Yol u i | e 818@Hz&Radiated Enfiseidd Hlectric Fields)

5.2.1 A ma (Purpose)

Bu deneyin amacé@, el ektrikli veya elektroni k <ciha

z |

seviyelerini °l -mektir. DGCO6 nin °1]-¢l1 en dmeipsrposerof thdsaelte r

is to measure the levels afiiated spurious signals generated by the electrical or electronic equipment. The measured

level of the EUT shall not exceed the specified limit.

5.2.2 Test Limiti (Test Limit)

DGC®d den Im wuzekeéht rlilk- ¢hlean y2Mz81I8@HD frettam Is e rd rea |i Nawy
Mobile&Army ) RE102 limitlerini a | ma ma IThednéasuredlectric fieldemissionsat a distancelm from the EUT do
not exceed thRE102limit for 2MHz-18GHzNavy Mobile&Army applicdions

100 I

30 —FFFHT| 89

| 7

! R it eg
I
i I
|
|
I
- - . -m I . - -
|
I
|
|
|
I
|
|
|
1
|
|
|
I
|
|
I
|

N

60

Y
ey
N

Navy Fixed & Air Force 1

20

44
40

Limit Level (dByV/m)

S,

a0 MNavy Mobile & Army LA

24— -
20

10 168G
100k 1M 10M 100M 1G 10G 1003

Frequency (Hz)
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523 Testlerde Kul | @estqupmentCi hazl ar

Testlerde alaké&da | i st eThetestayuipmenhusediséistedbelow. | ané& | mél t ¢ r .

Cihaz&n [Seri Nujf Model 'retici 'éai"btraisy?” ra
Equipment Name Serial Number Model Manufacturer End of Calibration
Spektrum Anal i z 100185 ESCI ROHDE&SCHWARZ 02/2018
tubuk Ante 090921 RA0930M EMC 082018
Bikonik Anten 090923 BA30300M EMC 07/2018
Horn Anten 090978 HA2 001G EMC 12/2017
Horn Anten 091401 HA1G18G EMC 12/2017
Kiaret !re 102337 SMLO03 R&S 01/2018
LISN 090913 LS16A2 EMC 02/2018
524 Kal i brasyon D¢ zenEélibrationsSetdp rara Poatdire).,

Kali brasyon d¢zenekine ait ¥floetaokranénaiaakkéudlal aneéi ialf mik
zayéflatécé ile kri abe t beylokez, s56lifrded 30MHztf §re.k ans | a rd6AR deaB) | | i
alténda ol acakill ekepgRe¢ zeareitidem wayng elndrdde&.besi e ekanpt a
okunan kialyaredti | di . Al 8c & wy chwlzadma P 3id Bd keén it ki@ .

Her bir anten i-in antenlerin kull ané&l dékeéo A-nd 69dB¢ k s
seviyesindevkeir ibciir ainitaerhdeté u§ guil m@aBril e normal ©°l -¢m tar a
dekerl er kaydedilir.

The alibration setup are shown below. The calibration was performed with coaxial cable and atttenuator use(l dur
measurement. The calibrated signals which is at I@&st6dB) below the applicable limit at 10kH¥5MHz and 30MHz
wereapplied to theod antenna etwork via 10pF. For each frequnebg signal is measured using the receiver and is veljfied
that it is within.N3dB of the injected signal

At the highest frequency for other antennas the si¢@@0MHz, 1GHz and 18gHz) which is at least (AF+6dB) below |th
applicable limit were applied to transmitting antenrighe receiving device is scanned with a normal oreasent. The
readingson the receiving deviae recorded.
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Rod AntennaCalibration SetugInsertion Loss Measurement)
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Biconical Antenn&Calibration SetugInsertion Loss Measurement)
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525 ¥I| -¢m D¢gzeneki (MeasurBPmentSetup gnd Procedure)

DGCOd ye enerji verilmeden °nce deney d¢zeneki kont
kararl & hale gelinceye kadar bir sgfaekbeéa|l e¥fr i} mDieh
band genilliki alkédadakiomt a&irieksdt e r fe a kobkSiyelckablo@ar aya gi r
se-ildi. ¥l-¢m sonu-laré alaké&da verilmiltir.

Before the EUT is energized the measurement setup was checked. Sufficient time was alloveechifigr and
stabilization of the EUTThe measurement setup are shown below. The EUT was tested battery charging mode u
condition. The measurement receiver bandwidth and measurement time was selected according to the followintg tedzal

factas and nsertion loss of coaxial cable weetected. 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 8 30MHz 10kHz 0,015 89,55

30MHz 6 1GHz 100kHz 0,015 291

1GHz 8 18GHz 1MHz 0,015 510
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5.2.6 S o n (Result)
Cihazé&n giril hatténa bobin ve kondansator até&l mé&fl|ir
deneye giren cihaz MIL STD 461F standardéna g°re CE102
The EUT acoil and capacitor were thrown in the inletdirof the device. The internal layout of the device is shown kjelow.
The EUT ms®dunder these conditiolSE1Q limits as peMIL STD 461F.
UNI 200 IR VE BEYAZ ISIK BIRLIKTE FLASORLU SISTEM UNI 200 IR
& WHITE LIGHT COMBINED BLINKING SYSTEM
BLINK RELAY BLINK RELAY
+ a60uH 860u FLASOR LDH- PO
24V T s weoo 7< 45B- UNI 200
700
- ; MYYYN YL
J_ 860uH 860uH
| 33uF
! IR+BEYAZ ISIK
+ > J| Y'Y YYYL
l 860uH 860uH ) LDH-
FLASOR
24V 3.3uF AN 45B-
lJ MCB-9 200
B ) N IR*WHITE LIGHT
l 860uH 860uH
| 3.3uF
"= GROUND /CHASSIS /$ASE
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UNI 200 FLAL¥RL!, |1 R VE BEMY3BZ0I0L I[+K 2KKA FEIL [A)EMIF(jter 2 14 DHD C

Burapor, | aboratuarén yazél & izni ol madan ké&s menragotapyea-l emsipz diork.al t
Thisreportshall not be reproduced other than in full except with the permission of the labofastryeportsvithout signature and seal are thealid.
TFO7 (Rev.02) 03.01.2012




EMC

"
remc Test ve Kontrol Hi zn -
\/ Hask°y Sanayi Sitesi «kd: 0
TEST VE KONTROL HIZMETLERI AS Gebzea K O C A E L K / T : R K K Y E EMC 514
DENEY RAPORU 02.17
TESTING REPORT VO

Sayfa(Page) 39/ 86

UNI 200 IR

DRIVER UNI 200
+ > - YYY\ YY YL
l 860uH 860uH LDH-
24V L
700
- D> = YYY
J_ 860uH 860uH

UNI 200 IR (LDH-45B-700, 24VDC)EMI Filter
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Measurement Results

Rod Ant en (2BIAZ éBeVHi),
(Rod Antennareceivedf the deviceneasurement Resiilt

@ *RBW 10 kH=z Marker 1 [T1 ]
*YyBW 10 kHz 20.1¢ dBuv/m
Ref 77 dBpuvV/m *Att 20 dB *SWT 5 = 26.774749839 MHz
10 MH=z
-7 0
[ A |
2GL
oL | .,
CLRWH
>0 TDF
40 P3
30
RE10Z2-9
T
20 h 4 3DB
aAc

I oo g i

--10

- 20

Start 2 MH=z Stop 30 MH=Z
UNIVERSAL

UNI 200 FLAL¥RL!, | R VE BEWMWBZO0IOL I+K 2KA FEILIA)LK R(, 2 2
Burapor, | aboratuarén yazél & izni ol madan ké&s menragotapyea-l emsipz diork.al t

Thisreportshall not be reproduced other than in full except with the permission of the labofastryeportsvithout signature and seal are thealid.
TFO7 (Rev.02) 03.01.2012

4 VH




EMC

emc Test ve Kontrol Hi zn -
.~ Hask°y Sanayi Sitesi «kd: o
TEST VE KONTROL HIZMETLERI AS Gebzea K o C A E L K / T : R K K Y E EMC 514
DENEY RAPORU 02.17
TESTING REPORT VO

Sayfa(Page)41/ 86

@ *RBW 10 kHz Marker 1 [T1 ]
*%BW 10 kH=z 14.54 dBpvW/m
Ref 77 dBpV/m *Att 20 dB FESWT 5 o= 27 .960367930 MH=z
10 MH=z
-7 0
E
SGL
L | .,
CLRWR
=0 TDF
FA
40 ES
20
RE1DZ2-9
| -0 3DB
1 |ze
HHDI T ..‘.’l lil ' | llluﬂl A M&Nﬂd’ﬂ h
1 e Tdnba A i L"‘\W‘\W
-0
-—-10
- 20
Center 7.745966692 MH=z Span Z8 MH=z
UNIVERSAL
UNI 200 IR (LDH-45B-700, 24VDC)
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Bikonik An t e n B °(30/gHz & ROOMHZz)
(BiconicalAntennareceivef the deviceneasurementasuli

<§§> *RBW 100 kHz Marker 1 [T1 ]
*YBW 100 kEz 15.10 dBuvV/m
Ref 87 dBuV/m *Att 20 dB *SWT 1 s 196.987525947 MHz
100 MHz
80
[ A |
SGL
1 el [
CLRWR
50 TDF
=
50 PS
40
| -0 3DB
DC
RE102-9
20
1]
TN N A Jwiﬁ“pi$thMJNh»MMbJﬁNMMNNWWQMw!
ﬁUApALﬂVbidumxifhﬂ
-0
F—-10
Start 30 MH=z Stop 200 MH=z
UNIVERSAL
UNI 200 FLAL¥RL!, |1 R VE BEMBBZ0I0L I+K 2KKA FEILIALKE R(, 2 2
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® *RBW 100 kHz Marker 1 [T1 ]
*3BW 100 kH=z 18.35 dBuvV/m
Ref 37 JdBpv/m *Att 20 dB *SWT 300 = 197.736363628 MH=
100 MHEz
50
[ A |
SGL
1= il .
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Horn Anten B° | g €80MHz 6 1GHz)
(Horn Antennareceivedf the deviceneasurementasul)

@ *REW 100 kHz Marker 1 [T1 |
*BW 100 kHz 33.13 dBpvV/m
E=ef 87 dBuvV/m *Att 20 4dB *ESWT 300 = 996.78625959202 MH=
1 GHz
50
[ 2 |
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@ *RBW 100 kHz Marker 1 [Tl |
*yYBW 100 kHz 33.95 dBpV/m
Ref 87 dBpV/m *Att 20 dB *SWT 300 = 0903.582926277 MOz
1l GHz
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[ & |
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Horn Ant e n B °(1GH23&3GHZz)
(Horn Antennareceivef the deviceneasurement resylt

@ *RBW 1 MHz Marker 1 [T1 |
*3BW 1 MH=z 33.89 dBpV/m
Ref 82 dBuv/m *att 10 dB *SWT 5 s 1.8%91168945 GEz
50
Ex
-7 0 SGL
M -
CLRUR
60
TDF
50 //
FA
/ ES
4.0
% A
o WMMW\LALL
RE10Z-9 3DB
Dc
20
10
-0
10
Start 1 GH=z Stop 3 GH=z
UNIVERSAL
UNI 200 FLAL¥RL!, | R VE BEMYSBZ0I0L I+K 2KA FFILIAL K R(, 2 2
Burapor, | aboratuarén yazél & izni ol madan ké&s menragotapyea-l emsipz diork.al t

Thisreportshall not be reproduced other than in full except with the permission of the labofastryeportsvithout signature and seal are thealid.
TFO7 (Rev.02) 03.01.2012

4 VH




EMC

emc Test ve Kontrol Hi zn -
P | Hask°y Sanayi Sitesi «kd: e
TEST VE KONTROL HIZMETLERI AS Gebzea K o C A E L K / T : R K K Y E EMC 514
DENEY RAPORU 02.17
TESTING REPORT
Sayfa(Page) 47/ 86 V.0
® *RBW 1 MHz Marker 1 [T1 |
*VBW 1 MHz 39.17 dBuvV/m
Ref 82 dBpV/m *htt 10 B *SWT 5 s 1.135915604 GHz
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[ A |
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CLRWER
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Burapor, | aboratuarén yazél & izni ol madan ké&s menragotapyea-l emsipz diork.al t

Thisreportshall not be reproduced other than in full except with the permission of the labofastryeportsvithout signature and seal are thealid.

TFO7 (Rev.02) 03.01.2012

4 VH




. EMC

emc Test ve Kontrol Hi zn -
e Hask°y Sanayi Sitesi «kd: e
TEST VE KONTROL HIZMETLERI AS Gebzea K o C A E L K / T : R K K Y E EMC 514
DENEY RAPORU 02.17
TESTING REPORT VO

Sayfa(Page) 49/ 86
53 CS1018k | et i ml e Yol u i |3l50BHz kCériducted SaisceptibiBtiPieweer Leads)

5.3.1 A ma (Purpose)

Bu deneyin amacé, el ektrikli veya elektronik <cihajzl

°zelliklerini dokrulamaktér. DGC istenen performans |s

The purpose of this test to verify the immunity of the electricalextronic equipment againist tonducted disturbances

on power lead§'he EUT should provide the desired performance level.

5.3.2 Test Limiti (Test Limit)

DGCdi n besleme hatténa enjekte edilecekDéneycesdeheget e d

giren cihazda aréza meydana gel memelii veya teknik 9z

performans kaybé ol mamal édér .

Thetest signal injected to power leads of the EUT is beldwe. EUT shall not exhibit any malfunction, dedation of

e

performance, or deviation frospecified indications, beyond the tolerances indicated in the individual equipment or subjsyste

Specificationwhen subjected to a test signal

100,
=N
N
10 \
) \
g \
s | \
o X
= N
£ LN
—
0.1 = \-,— 0.09
i
1
1
A
I 1
0.01 ‘15IDI-i
10 100 1k 10k 100k 1™
Frequency (Hz)
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533 Testl erde

Kul | @es€Bqupmentyi hazl ar

Testlerde alaké&da | i st eThetestayuipmenhusediséistedbelow. | ané& | mél t ¢ r .

C? hazén Ad Selri Nu n Modeli fretig KBaiIibtraisy?n T
Equipment Name Serial Number Model Manufacturer End of Calibration
Kiaret Il reteci CD20672 AFG3252 TEKTRONIX 01/2018
Gé¢- Yeékselteci S1311003A37 EP4000 BEHRINGER
Osiloskop B056356 DPO7254 TEKTRONIX 08/2018
Bul ail t&rma Tr a CT101 EMC
Kzolasyon Tr af - INTO1 EMC
0.5 Ohm Diren- - EMC
10uF Kapasit®©or EMC
LISN 090913 LS16A2 EMC 02/2018
CS101 Deney Ya - CS101VO0 EMC

534 Kalibrasyon D¢ zenEéalibrationsSetdp rara Poatdire).,

Kalibrasyon d¢zenekine ai W afroetto kerraeft eaclia kbéad al avnegraiygumnf
bir -&kéié& g¢- yekseltecine uygular. Osiloskop il e i
tolerans i-inde kalérsa bir é st frekansa ge-ilir. ¥/l
dekeri el de edilir

riet

The @libration setup are shown beloBtarting from the begining frequency a suitable signal generator output is agjplied

to power amplifierThe current through the resistor is measured with an oscillos@dyeecalibration frequency is increased if

the measured current reaches target current. The measured current is shown in graphics. The signal generator output ve

frequency is recorded.
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Calibration Setup
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Generator

Power
Amplifier

Coupling
Transformer

Oscilloscope 050

Burapor, | aboratuarén yazél & izni ol madan ké&s menragotapyea-l emsipz diork.al t
Thisreportshall not be reproduced other than in full except with the permission of the labofatstryeportsvithout signature and seal are inealid.
TFO7 (Rev.02) 03.01.2012




EMC

emc Test ve Kontrol Hi zn JRp——
. = Hask°y Sanayi Sitesi «kd: o
TEST VE KONTROL HIZMETLERI AS Gebzeé K O C A E L K / T : R K K Y E EMC 514
DENEY RAPORU 02.17
TESTING REPORT
Sayfa(Page)52/ 86 V.0
) AKIM - FREKANS GRAFIGI
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30Hz - 150kHz Calibration Measurements
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535 ¥I|l -¢m D¢zeneki (MeasurBPmentSetup gnd Procedure)
DGCOd ye enerji verilmeden °nce deney d¢zeneki kont
kararl & hale gelinceye kadar bir s ¢arl ea k ezrkil lemiiirt.i rDe

kaydedi |l en -d«mdy dek&ndardiygul anér .
Before the EUT is energized the measurement setup was checked. Sufficient time was alloveechifigr and

stabilization of the EUTThe measurement setup are shown beldwe. calibration data was applied to the EUT.

Stimulation Isolation Signal
and Transformer Generator
Monitoring
Equipment
_ Power
Oscilloscope Amplifier
Power
Lead.- Coupling LISN
\, Transformer ] .
1 1 ] ® High
4 * Return
EUT 10 uF o
Power
Inputs
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Measurement Setup
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5.3.6 S o0 n (Result)

Deneye giren cihazaMIL STD 461Fst andar d§ o @att § h0de&L 50k Hz ar a sudyngdua aini

G°zIl enen parametrel erde perf or Thetes sighah petwéen 30Ma dnd 150kPz wy
injected power leads of the EUT. There is no degradation of performance and loss of function

; GERILIM - FREKANS GRAFIGI
10

Genlik [Mrms)
E;M

i - = ~ F e "
ImLL
10" L _ )
10 10° 10° 10 10° 10°
Frekans [Hz]
Measurement Result
Netice Deney Tarihi Deney Personeli
Conclusion Date of Test Test Personnel
OLUMLU / PASS 26.01.2017 Hakan ALTUN
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54 CS1148k | et i ml e Yol u i | &20BMHz ECongucteddSkusceptibiltgkBdlk Cable Injection
5.4.1 A ma (Purpose)
Bu deneyin amacé, el ektrikli veya elektronik <cihajzl
°zelliklerini dokrulamaktér. DGC i stenen performans |se

The purpose of this test to verify the immunity of the electricalextronic equipment againist to conducted disturbarnces

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

5.4.2 Test Limiti (Test Limit)

D GCriinbeslemevet ¢ m ara baklamjt@&kthatédil@amaek bozucagrafiitelimir 2t i
dedveril nheinteiyr .esnasénda deneye giren cihazda aré&za |me

belirtilen toleranslarén déié&nda fonksiyon ve perfor|ma

—

Thetest signal injected to power leadsd all interconnedng lines of the EUT is belowThe curve2 was used as te
signal. The EUT shall not exhibit any malfunction, degradation of performance, or deviatiosfemified indications, beyorjd

the tolerances indicated in the individual equipment or subsysperification when subjected to a test signal

120 = ‘ ‘ oS
E CURVE #5 E
110 E p ~<LrrAn=-"T 7" T 109
= il T~ :
100 E / 1 (I:ILJIRVE#4 .__._-_-'t:_'][)']
E // I 1] T ik
—~ E L | | [CURVE#3 | [1 { | +
g 90 = ”' /" II | ‘h;___}_\.______-.:zgg
= I~ EEl
8 A SRER P
580 = y v CURVE #1 e
s = yd'd ) o~ v = 144
4 = Vel / ( T EHE
E 7069:— / ! ﬂ" // __\__._____jisg
= / // f,/ /7 B
60 [ 4 - / ___;
e g
504gi r/ J/ -'——E_i
;/// THE APPROPRIATE LIMIT CURVE SHALL _2
BE A BE DETERMINED FROM TABLE VI. H
a0 7 TR
3T= +
10k 100k ™ 10M 100M 1G
Frequency (Hz)
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543 Testlerde Kul | @es€Hgupmeni hazl ar

Testlerde alaké&da | i st eThetestayuipmenhusediséistedbelow. | ané& | mél t ¢ r .

Cihazé&n Al Seri Modeli ' reticil| <albrasyon
Equipment Name N.u mat a Model Manufacturer Bi ti .I .T )
Serial Number End of Calibration
Spektrum Anal 100185 ESCI ROHDE&SCHWARZ 02/2018
Spektrum Anal 3926A4136 8593E AGILENT 10/2017
Akém Enjeksi ) 088551 9144 1N SOLAR 02/2018
Akém Enjeksi ) 103506 91421 SOLAR 02/2018
AKkém ¥I| -¢:;:m P 100258 920%1 SOLAR 02/2018
Kali brasyon | 301987 KJo1 EMC -
Kiaret i ret e CD20672 AFG3252 TEKTRONIX 01 /2018
Y°nl endirici 35545 C602110 WERLATONE 06/2018
Koaksiyel Za\ KM208 40-6-43 WEISCHEL 02/2018
Koaksiyel Y ¢l 100 161A 06100 SIERRA ---
LISN 090913 LS16A2 EMC 02/2018
CS114 Deney ] - CS114V0 EMC
544 Kalibrasyon D¢ zenEélibrationsSetlprara Peatdure):,

Kalibrasyon d¢zenekimer al miafroeito kerraeft eaclia kbéada angé- flr e
bir -ékeéeié& g¢- ySbhskltemi twekalj dlasryon jigkédmnolpzeglind
akém hedef akéma g°re tolerans i-ilngddre &lkdmr graafbiikt elsd:®
g°re ilaret ¢reteci -&8kél dekeri elde edilir.

The alibration setup are shown below. Starting from the begining frequency a suitable signal generator output is|appl

to power amplifierThe current througtcalibration fixture is measured with aspectrum analyseThe calibration frequenc

y

is increased if the measured current reaches target current. The measured current is shown in graphics. The signa| gen

output versus frequency is recorded.
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K nj e ct iCalibratiBrr Setbpgnsertion Loss Measurement)
— GRAPHIC.
ARAYA GIRME KAYBI OLCUM GRAFIGI
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Calibration Setup
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; Coupler
\ Measurement
i i Receiver
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Attenuator Fixture
Measurement
Receiver
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10kHz 6 200MHz Calibration ResuliCurve 2

— GRAPHIC
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545 ¥I| -¢m D¢gzeneki (MeasurBPmentSetup gnd Procedure)

DGCOd ye enerji verilmeden °nce deney d¢zeneki kont
kararl & hale gelinceye kadar bir scarieakiBeli emifti De
kaydedilen -8&8kél dekerleri deney anénda uygul anér .

Before the EUT is energized the measurement setup was checked. Sufficient time was alloveechifigr and

stabilization of the EUTThe measurement setup are shown beldwe. alibration data was applied to the EUT.
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Measurement Setup

Burapor, | aboratuarén yazél & izni ol madan ké&s menragotapyea-l emsipz diork.al t
Thisreportshall not be reproduced other than in full except with the permission of the labofatstryeportsvithout signature and seal are inealid.
TFO7 (Rev.02) 03.01.2012




EMC
emc Test ve Kontrol Hi zn o,
- ,«/ Hask©®y Sanayi Sitesi K d AB-387T
' <ONTROLHIZMETUERLRY GebzedK OCAELKk / T} RKKYE EMC 514
DENEY RAPORU 02.17

Sayfa(Page) 64/ 86 TESTING REPORT V.0
5.4.6 S o n (Result)

Deneye giren cihazaMIL STD 461Fs t an d ag°drgepka t t @kHza- 200MHz Limit2 f r e k a n sil laa|rB et
uygul anméli t 8rar aGfeztireenieenr de per f or mans The st kignafreguemdyE0kHg O r ¢
200MHz Limit 2 were injected power leadsthe EUT. Theresino degradation of performance.

Measurement Result
0 AKIM - FREKANS GRAFIGI
s— —|—|—44t+H -1+ —r+=++Hr—+=++Ht+ — + +
w——|—= -+ -+ttt —r—t+r 1t — 1+
95 — —|—|— H +HH# —|— +— + t FHH
90 — —|—|— H 1= —— —
BE — —|—|—f T T 1 ——peemepes —
80— —|—=- -+ 4+—rr—++Htr-—r—t+rt T —+
w— = —rHt+—r T+ tr-—r—tr T — 1
n———=-++--r-H+H+t+—r -+t —rt+r 1+ — 1+
65 = = = = -
Netice Deney Tarihi Deney Personeli
Conclusion Date of Test Test Personnel
OLUMLU / PASS 27.012017 Hakan ALTUN
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55 CS1158k | et i ml e Yol u(Cdndlueted Basteptibildgkmpeide Excitation)

5.5.1 A ma (Purpose)

Bu deneyin amacé, el ektrikli veya elektronik <ciha
°zelliklerini dokrulamaktér. DGC istenen performans
The purpose of this test to verify the immunity of the electdcalectronic equipment againist to conducted disturba

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

5.5.2 Test Limiti (Test Limit)

DGCd nin besleme ve t¢m ara baklanté hatl aréna eyrj

esnasénda deneye giren cihazda aréza meydana gel me

déi é&nda fonksiyon ve performans kaybé& ol mamal édér .

pces

me |

The test signal injected to power leads and all interconnecting lines of the EUT is beldalJTishall not exhibit anjL
d in

malfunction, degradation of performance, or deviation from specified indications, beyond the tolerances indica

individual equipment or subsystem specification, when subjected to a test signal.

’ 30 ns. (Minimum) oo

------------------------------------------------------------------------------------------------------------------- - 90%
4 REPETITION RATE = 30Hz I ,
2 , 1
= Al
S iy
[ o
3 Al
— b
E 2 al
3 e
1 M

j ---------------------------------------------------------------------------------------------------------- (10%
0 —

—+ =2 _'4‘:2“'_
Nanoseconds > P
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553 Testl erde

Testl erde

K u tldr @es€Equapmentyi h a

al akéda

| i st eThetestayuipmenhused ististeddelow. | an&| méi t ¢r .

Cihazén AdSeri Nul Model 'retici 'éai"btraisy?” .
Equipment Name Serial Number Model Manufacturer End of Calibration
DeneyDar besi Por 201112 CSP1516 EMC
Akém Enjeksiy 088551 91441N SOLAR 02/2018
2m Deney Kablosu - RG223 HUBER&SUHNER
Akém ¥I| -¢:m Pr 100258 92071 SOLAR 02/2018
Kali brasyon F 301987 KJo1 EMC
Osiloskop B056356 DPO7254 TEKTRONIX 08/2018
Koaksiyel Y ¢k 100 161A 6100 SIERRA
LISN 090913 LS16A2 EMC 02/2018
554 Kalibrasyon D¢ zenEélibrationsSetlprara Peatdure);,

Kali brasyon d¢gzeneki ve osiloskopta g°r¢len tipik [dal
ilaret wuygulané&r. Uygulanan ilaret osiloskop ile °If-¢
darbe ¢retecinBm da&ked skaydeadidll idm ..

The calibration setup and typical calibration waveform are shown below. Starting from low level the test signal i app!

to calibration fixture. The pulse waveform is measured with an oscilloscope. If the measured amplitude reeagbetevel

the output of the generator was recorded.
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PULSE WIDTH MAINTAINED
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FIGURE A-17. Typical CS115 calibration fixture waveform,
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555 ¥I| -¢m D¢gzeneki (MeasurBPmentSetup gnd Procedure)

DGCOd ye enerji verilmeden °nce deney d¢zeneki kont
karar |l gelhianlceeye kadar bir s¢re beklenir. Deney dg¢ze
kaydedilen -é&kéeéi dekerl eri deney anénda wuygulanér .

daki kadér .

Before the EUT is energized the measurgnsetup was checked. Sufficient time was allowedwlarming and
stabilization of the EUTThe measurement setup are shown below. The calibration data was applied to the EUT. T

repetition rate is 30Hz, and test time is 1 minute.
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Measurement Setup
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5.5.6 S o n (Result)

Deneye giren cihaza MILg°3eDhpystigFhlad 6arndarrdce&na uygull a
parametrelerde performans kaybé, hata g°r ¢l memiltir|.
(aké&m ©°1l-¢m probunun d°n¢i ¢m fTIaekClSPlE@stﬂgha#w@mmectedmbm@mgadsj

ithle
EUT. There is no degradation of performance and loss of function. The applied signal is below during test.( the ins f

rtion
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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56 CS1168k | et i ml e Yol u(Cdndueted Basseptibil#§lDantpéd Sinusoidal Transients)
5.6.1 A ma (Purpose)
Bu deneyin amacé, el ektrikli veya elektronik <cihalzl
°zelliklerini dokrulamaktér. DGC i stenen performans |se

The purpose of this test to verify the immunity of the electricalextronic equipment againist to conducted disturbarces

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

5.6.2 Test Limiti (Test Limit)

DGCidin beslemeve t¢m ara baklanté& hatlaréna enjeaktl aDeded|i Ir e
esnasénda deneye giren cihazda aréza meydana gel melme
déi é&nda fonksiyon ve performans kaybé& ol mamal édér .

Thetest signal injected to power leads and all interconnecting lines of the EUT is Bélev@JT shall not exhibit any
malfunction, degradation of performance, or deviation fepacified indications, beyond the tolerances indicated ir| the

individual equipment or subsystegpecificationwhen subjected to a test signal

1.1
[\ /\ /\ /\ / NOTES: 1. Normalized waveform: e " W@ sin(2mft)

\./ TIME Where:
f = Frequency (Hz)

t =Time (sec)
Q = Damping factor, 1535

CURRENT
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o
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563 Testl erde

Khatldr @ es€Equapment] i

Testlerde alakéda

| i st eThetestayuipmenhused ististeddelow. | an&| méi t ¢r .

Cihazén AdSeri Nul Model 'retici 'éai"btraisy?” .
Equipment Name Serial Number Model Manufacturer End of Calibration
Deney Darbesi 201112 CSP1516 EMC
Akém Enjeksiy 088551 91441N SOLAR 02/2018
2m Deney Kablosu - RG223 HUBER&SUHNER
Akém ¥I| -¢:m Pr 100258 92071 SOLAR 02/2018
Kali brasyon F 301987 KJo1 EMC
Osiloskop B056356 DPO7254 TEKTRONIX 08/2018
Koaksiyel Y ¢k 100 161A 6100 SIERRA
LISN 090913 LS16A2 EMC 02/2018
564 Kalibrasyon D¢ zenEélibrationsSetlprara Peatdure);,
Kalibrasyomiakdemekigest mifireikmenisdkar $amvdiayedden ball ayar
Uygul anan ilaret osiloskop ile °I-¢l ¢r. Genli k sevi|ye
-&kéil 8 Bardekelrékaydedi |l ir.

The @libration setupis shown below. Starting from low level the test signal is applied to calibration fixthespulse

waveformis measured with aonscilloscope. If the measured amplitude reaches to target level, the output of the gene
recorded.
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Calibration Setup
565 ¥I| -¢m D¢zeneki (MeasurBmentSeatup gnd Brocedure)
DGCG6 ye eneriji veril meden °nce deney d¢zeneki konti|r ol

kararl & hale gelinceye kadar biat oskearbeh BB alal evreirri.l mDd h é y
kaydedilen -&kéi dekerleri deney
daki kadér .

anénsdagr asyig u ldeebngeny .5 |[sQe

Before the EUT is energized the measurement setup was checked. Sufficient time was alloveechifig and

stabilization of the EUTThe measurement setup are shown beldve. calibration data was applied to the EUT. Test p
repetitiontime are 1.5 seconds, and test time are 5 minutes.

ulse
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Measurement Setup
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5.6.6 S o n (Result)
Deneye giren cihaza MIL STD 461Fst andagdrgegea ve i | alOkHz, 100kiz, INHz,alOMHz,
30MHz ve 100MHz GSilsikiamrséd tair myqul anméitér. G°zlenen f
g°r ¢l memi i tir.nwewmreegyeandngwl akddadémaretakém °1 -¢.m pr

°] - ¢ me ekl eThe@Shi6itestisignaly at 10kHz, 100kHz, 1IMHz, 10MHz, 30MHz and 100MHz frequency

injected power leads and interconnecting cables of the EUT. There is no degradation of perfonasseo&function. Th

applied signal is below during test.( the insertion loss factor of rf current probe did not add to measured value.)
10kHz CS116Vleasurement Result

IND B S00m A Lea AR

Value ean Mo Mas
s 312 512 212 !
1045002 10, 152294k 10 135& 1015 \
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"o A, s0m

Mean
% v w4
ST 2584

Mean
W31,

100kHz CS11éMeasurement Result

%04
[z e

420.0

2 A 1135900M [TET.4x

"

W5 5.510M 5

100 NS 10 Ooa/pe
Tample

L1 0%
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10MHz CS116Measurement Result
"D <o
W 1une
D 2o
Lo BTN
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100MHz CS116Measurement Result
Netice Deney Tarihi Deney Personeli
Conclusion Date of Test Test Personnel
OLUMLU / PASS 28.012017 Hakan ALTUN
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57 RS10381 | & ma Yol u i,80MHzB3d8GH L (RdditédkSusceptibilitd Electric Field)

5.7.1 A ma (Purpose)

Bu deneyi n akineegaée |l eeklterkotnriik c i hdal8dHazr éfnr e8OaMitsz ar al é k|é

yayé&lan elektrik alanlara kari & bak@&Iinérk pefdtmand meviyesii
sakl amal édér .
The purpose of this test to verify the immunity of the electrical or electronic equipment agaiatiated electric field

from 80MHz to 185Hz frequency range. The EUT should provide the desired perforieaete

5.7.2 Test Limiti (Test Limit)

DGCdye uygulanacak elektrik alan seviyeler.i al aked

meydana gel memel i veya teknik ©°zelliklerinde belirt|i

ol mama&lr é
The electric fields level applied to the EUT is below. The EUT shall not exhibit any malfunction, degrad
performance, or deviation from specified indications, beyond the tolerances indicated in the individual equipment an s

specification, when subjected to a test signal.

LIMIT LEVEL (VOLTS/METER)
AR amerrr (A;cl)i;fsgg;m SHIPS SHIPS (NON-
(EX—:[‘SER_;_ENIA,; OR II;ITR;RI:?;LT AND (METALLIC) METALLIC) SUBMARINES| GROUND SPACE
FREQ. CRITICAL) Slmhmms (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
l 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)YBELOW DECKS)
AF = AirForce
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573 Testl erde Kul | @eseHqupmeni hazl ar

Testlerde alaké&da | i st eThetestayuipmenhusediséistedbelow. | ané& | mél t ¢ r .

Cihazén AdSeri Nul Model i pretici KBaiIibtraisy?n T
Equipment Name Serial Number Model Manufacturer End of Calibration
kKiaret !retec 102337 SMLO3 R&S 01/2018
G¢- Ye¢kseltec 5126FE 1037/0944 OPHIR
Y°nl endirici 35545 C602110 WERLATONE 06/2018
Spektrum Anal JP1KEOQ01172 HP4396B AGILENT 02/2018
Bikonik Anten 090923 BA30300M EMC
Horn Anten 090978 HA3001G EMC
Horn Anten 051501 HA 1G18G EMC
Double stack Log-Per Ant. 090901 BA80200M EMC
Alan Probu 0464301 FA7218/KIT AR 09/2018
LISN 090913 LS16A2 EMC 02/2018
574 Deney D¢zeneki (Measurémen Setug and Rrocedure)

DGCd ye enerji verilmeden °nce deney d¢zeneki kont|r ol
kararl & hale gelinceye kadar bir s¢re ereikllminiitri.r .Deblepyk t
deney anénda prob ile ©°l-¢l¢r. Limit dekere ulaleél &nlca
frekansénda darbe mod¢l asyonu ile uygulanér. | Emekanggesa
dir.

Before the EUT is energized the measurement setup was checked. Sufficient time was alloveedhifigr and
stabilization of the EUTThe measurement setup are shown below. The electric field strenght was measured with an figld p
during testing. The signal generator output is increased until electric field reaches the applicable limit. The signsil setrce
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 Secan Rates Maximum Step Size
30Hz - 1 MHz 0.0333f,/sec 0.05 f,
1 MHz - 30 MHz 0.00667 f,/sec 0.01f,
30 MHz - 1 GHz 0.00333 fy/sec 0.005 f,
1 GHz- 40 GHz 0.00167 f/sec 0.0025 1,
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Measurement Setup
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