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4. NEIITHHS DM

WVideo
iimaging Device 1/1.8" progressive CMOS
3328x1872, 3072x1728, 2592x1944, 2688x1520, 1920x1080, 1600x1200, 1280x1024,
{Resolution 1280x960, 1280720, 1024x768, 800x600, 800x448, 720x576, 720x480, 640x480, 640x360,
320x240
H.265/H.264: Max. 30fps/25fps(60Hz/50Hz) |
0 TR MIPEG: Max. 15fps/1 2fps(60Hz/S0Hz) |
NETD None |
Pixel Size None |
(TeD) |
Min, lllumination Color: 0.04Lux(F1.3, 1/30sec, 30IRE) |
B/W : 0.004Lux(F1.3, 1/30sec, 30IRE), OLux(IR LED on) |
\Video Out CVBS: 1.0 Vp-p / 750 composite, 720x480(N), 720x576(P) for installation |
USB: Micro USB Type B, 1280x720 for installation |
\Video Transmission Distance None |
Lens
Focal Length (Zoom Ratio) 10.9~29mm(2.7x) motorized varifocal .
Max. Aperture Ratio FL7 |
H © 42.0*(Wide)~15.0"(Tele) |
Angular Field of View V : 22.8"(Wide)~8.4"(Tele) )
D : 48.7"(Wide)~17.1"(Tele) |
Min. Object Distance Wide : 2.5m(8.20ft), Tele : 6m{19.69ft) |
Focus Control Simple focus, Manual {
Lens Type DC auto iris with hall sensor |
Mount Type None |
iOptional Lens None |
Pan / Tilt / Rotate
Pan / Tilt / Rotate Range 0°~360" / -45°~85" / 0°~355"(TBD) |
Pan Range None |
Pan Speed None |
Tilt Range None |
Tilt Speed None |
iRotate Range None |
,Sequence None |
Preset Accuracy None |
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Operational ]
Camera Title | Displayed up to 85 characters
Direction Indicator |None
Day & Night | Auto(ICR)
Backlight Compensation {BLC, HLC, WDR, SSDR
Wide Dynamic Range extremeWDR (12008B)
Digital Noise Reduction WiseNRII (Based on Al engine), SSNRV
Digital Image Stabilization Support(built-in gyro sensor)
Defog Support
Motion Detection |8ea, 8point Polygonal zones
|32ea, Quadrangle zones
Privacy Masking |- Color : Gray, Green, Red, Blue, Black, White
|~ Mosaic
Gain Control | Support
White Balance |ATW / Narrow ATW / AWC / Manual / Indoor / Outdoor
LDC Support (Fill/stretch mode)
Minimum / Maximum / Anti flicker (2~1/12,000sec)
Pechichlc St Spand Auto prefer shutter control(Based on Al engine)
Digital PTZ Support
Video Rotation Flip, Mirror, Hallway view(90°/270%)
- Analytics events based on Al engine(NPU) : Object detection
(Person/Face/Vehicle(car/truck/bus/bicycle/motorcycle)/Licence plate), IVA (Virtual line/Area,
Analytics Enter/Exit, Loitering, direction, intrusion)
- Analytics events : Defocus detection, Motion detection, Tampering. Fog detection, Audio
detection, Sound classification, Shock detection, Appear/Disappear
Business intelligence Based on Al engine(NPU) : People counting, Queue management, Heatmap
Serial Interface |None
Alarm 1/0 |2 configurable 1/O ports, DC 12V output(Max. SOmA)
Alarm Triggers Analytics, Network disconnect, Alarm input, App event, Time schedule
When alarm trigger occurred
- File upload(image) : e-mail/FTP
- Notification : e-mall
- Recording : SD/SDHC/SDXC or NAS at event tri
Alarm Events pvpas :\?;Ptﬂ Scowng 99565
- Handover(PTZ preset, Send message by HTTP/HTTPS/TCP)
- Audio clip playback
- PTZ preset
Audio In | Selectable(mic in/line in/built-in MIC)
|Supply voltage: 2. 5VDC(4mA), Input impedance: 2K Ohm
Audio Out |Line out, Max.output level: 1Vrms
IR Viewable Length |WiselR 70m(229.66ft)(TED)
IR llluminator (Optional) |None
\Water Removal |None
Auto Tracking |None
Coaxial Protocol |None
Color Palettes |None
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Radiometry |
Temperature Detect Range None
Temperature Accuracy |None
Temperature Detection |None
Additional |None
Network |
Ethernet |Metal shielded RJ-45(10/100/1000BASE-T)
Video Compression |H.265/H.264: Main/High, MIPEG
"G,TH u-law /G.726 Selectable
Audio Comi A {G.726(ADPCM) 8KHz, G.711 8KHz

{G.726: 16Kbps, 24Kbps, 32Kbps, 40Kbps
| AAC-LC: 48Kbps at 16KHZ
Smart Codec | Manual(Sea area), WiseStreamTI, WiseStreamIII(Based on Al engine)
|H.264/H.265: Target bitrate level control
VAon ity Adrimant |MIPEG: Target bitrate level control
|H.264/H.265: CBR or VBR
MJPEG: VBR
iUnIast(ZO users) / Muiticast
| Multiple g(Up to 10 profiles, 3 virtual channel support)
1Pv4, IPv6, TCR/IP, UDP/IP, RTP(UDP), RTP(TCP), RTCP RTSP, NTP, HTTP, HTTPS, SSL/TLS,
{DHCP, FTP, SMTP,
[ICMP, IGMP, SNMPv1/v2¢/V3(MIB-2), ARP, DNS, DDNS, QoS, UPnP, Bonjour, LLDP, SRTP
|(TCP, UDP Unicast)
{TPM 2.0 (FIPS 140-2 level 2)
|HTTPS(SSL) Login Authentication
{Digest Login Authentication
|IP Address Filtering
Security :Us« access log
|802.1X Authentication(EAP-TLS, EAP-LEAP, EAP-PEAP MSCHAPV2)
|Device Certificate(Hanwha Techwin Root CA, pre-installed)
}s«ure by default certificate(TBD)
i Vi firmware

Bitrate Control

Streaming

Protocol

EONVIF Profile S/G/T
Application Programming Interface | SUNAPI(HTTP APY)
Wisenet cpen platform
1

|

|English, Korean, Chinese, French, Italian, Spanish, German, Japanese, Russian, Swedish,,

page Languag |Portuguese, Czech, Polish, Turkish, Dutch, Greek, Hungarian
Web Viewer |None
Edge Storage |Micro SD/SDHC/SDXC 2slot Max. 178 (512G8B * 2)
Memory |4GB RAM, 512MB Flash
KES-QP-7081-08 Rev. 9 10 / 81
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Radiometry
Temperature Detect Range None
Temperature Accuracy |None
Temperature Detection None
Additional |None
Network |
Ethernet |Metal shielded RJ-45(10/100/1000BASE-T)
Video Compression |H.265/H.264: Main/High, MIPEG
G.711 u-law /G.726 Selectable
S oo |G.726(ADPCM) 8KHz, G.711 8KHz

1G.726: 16Kbps, 24Kbps, 32Kbps, 40Kbps
| AAC-LC: 48Kbps at 16KHz
Smart Codec |Manual(Sea area), WiseStreamII, WiseStreamI(Based on Al engine)
" H.264/H.265: Target bitrate level control
Viclea- Quatity Adjustmant MJPEG: Target bitrate level control
|H.264/H.265: CBR or VBR
MJPEG: VBR
|Unicast(20 users) / Multicast
|Multiple g(Up to 10 profiles, 3 virtual channel support)
IPv4, IPv6, TCR/IP, UDP/IP, RTP(UDP), RTP(TCP), RTCP RTSP, NTP, HTTP, HTTPS, SSL/TLS,
{DHCP, FTP, SMTP,
IICMP, IGMP, SNMPv1/v2¢/v3(MIB-2), ARP, DNS, DDNS, QoS, UPnP, Bonjour, LLDP, SRTP
| (TCP, UDP Unicast)
TPM 2.0 (FIPS 140-2 level 2)
|HTTPS(SSL) Login Authentication
|Digest Login Authentication
IP Address Filtering
Security :Us« access log
.‘802,1x Authentication(EAP-TLS, EAP-LEAP, EAP-PEAP MSCHAPV2)
| Device Certificate(Hanwha Techwin Root CA, pre-installed)
|Secure by default certificate(TBD)
{ Vi firmware

Bitrate Control

Streaming

Protocol

[ONVIF Profile S/G/T
Application Programming Interface | SUNAPI(HTTP APY)
Wisenet open platform

|English, Korean, Chinese, French, Italian, Spanish, German, Japanese, Russian, Swedish,,

Webeige Language Portuguese, Czech, Polish, Turkish, Dutch, Greek. Hungarian
Web Viewer |None

Edge Storage |Micro SD/SDHC/SDXC 2slot Max. 1TB (512GB * 2)
Memory |4GB RAM, 512MB Flash
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5. NEJIXM 4 & UKl

5.1 &HM+4

DI XA & & [E H xS M= A u] -
NETWORK CAMERA XND-8093RV - StotH| & =AU A NI
ChAnnel Well
NS HJAEX 2ACBO022F - Technology -
(Guangzhou) Co.,Ltd.
pT_ Dongguan PROCET

CH — —
PoE O1&H PSE109GBRO-AH Network Technology

Co.,Ltd

TE=S Latitude 5300 8C47BE45C060 DELL INC. -

e Chicony Power
X %E_%ﬁ’é*il HAB5NM130 - Technologﬁiuzhou)Co -
AOIEE SM-N960N - Samsung -
o2t PRO-SL - SENSOR PRO -
HE 2&t - - - -
A=A K550 - Britz® -

Micro SD Card - - - -

52 ANIAERA (AIEDJIXO BRE YL AIAHEQ F32)

T 2 24ad DI < =Y M= AL ]

N
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53 &% oIS

B DOC 2
85 Al EX g% 2 &X HOlE 7 =&
DI XA & & I/O Port JIXH &= I/O Port 210l(m) XHH O 2
DC In MNEXJAEX DC Out 1.2 U
RJ-45 TE=S RJ-45 3.0 S
Audio Out = 3.5 mm 1.6 U
NETWORK CAMERA . P
(AIE DI RHH) Audio In ADIEE 3.5 mm 1.6 U
Alarm Out otk Alarm In 3.0 U
Alarm In HE <& Alarm Out 3.0 U
SLOT Micro SD Card SLOT - -
TE=S
Notebook DC Jack X2 MOR DC Jack 1.5 U
* XHHIO S : Unshielded=U, Shielded=S
Bl PoE 2=
85 Al X 8% 2 &X AHol= 7 A
IR E & I/O Port DX H = I/O Port 2 0l(m) XHEIOf £
RJ-45 PoE O &HE RJ-45 3.0 S
Audio Out ol = Al 3.5 mm 1.6 U
NETWORK CAMERA Audio In AOIEE 3.5 mm 1.6 U
(AIZIIAHIH) Alarm Out orat Alarm In 3.0 U
Alarm In HE & Alarm Out 3.0 U
SLOT Micro SD Card SLOT - -
PoE {E&HH RJ-45 LE=S RJ-45 2.0 S
LE=S
Notebook DC Jack X2 MR DC Jack 1.5 U

* XHHIOIE : Unshielded=U, Shielded=S
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54 NEJIXS SEHAEN

B OC, PoE 2E

AEDJIXRMS =105
MEE 1 kz Tone=2 TS
Ping TestE ol HAXEOZ =&tol=X &0I6tHA

&

A8 = Miro SD CardE EQIgtHA HAMOZ =3

Otell BHXIE=2F 20l HiXl =, “E=S0
o

I
o sl=X0 =258 &2 = BE

t
t

AS I XN Test operating S/W - Xl A& Z2 )

Name

Version Manufacture Company

Web Viewer - Hanwha Vision Co., Ltd
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5.5 BIXI=
W AC Main
] DC Main
B OC 2&
A RE R CES ARNUER
] ]
HE &=
o=t NETWORK CAMERA
CAIE 2 REED LES
o =4l
AOIEE
W PoE &
PoE o & £ LES AFRHAHEET
] ]
HE 2
okt NEFWO_RK CAMERA
(AE DR LE=
| =4
~OIEE
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6. &AL Holl sIEII=

6.1 McH 2ol 5I2I|I=E (AC FTHRI EE)
. =g SEIIE [dB(w)]
T E [2] FHE B
0.15~0.5 79 66
INE=Ib]
0.5 ~ 30 73 60
0.15~0.5 66 ~ 56 56 ~ 46
B2 JIDI 05~5 56 46
5~ 30 60 50
6.2 WA Y5 3I2II=F (HUHE 2E)
. M 58IIE [dB(w)] HE BBIIE [dB(m)]
2= =
[V =3E =k =k =k
0.15~0.5 97 ~87 84 ~ 74 53 ~ 43 40 ~ 30
A2 DD
0.5 ~ 30 87 74 43 30
0.15~0.5 84 ~ 74 74 ~ 64 40 ~ 30 30 ~ 20
B 2 JIDl
0.5 ~ 30 74 64 30 20
6.3 SALA 25 SIII= (1 Gz 0/5})
=[iane SI8I1E [dB(w/m)]
[ Whe] A2 2191 10m) B 2 JIJ| (10m)
30 ~ 230 40 30
230 ~ 1 000 47 37
- S12J|1= [dB(w
5 = ES P SHE| ﬂ[;( /m)]
= [ MHz] — = _
Jl2m DR
30 ~ 230 52
FM 2417 (3 m) 230 ~ 300 60 52
300 ~ 1 000 56
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6.4 SAIHE 2ol 3= (1 6z =)
2 = =04 5181 [dB(W/m)]
- [6Hz] e ]
1~3 76 56
=11b)
A 21 (@ m) 3~6 80 60
1~3 70 50
¥
B =01 (Bm) 3~6 74 54
% 2AMY 9E 5IRIIE XAS AlE Ex
ABIIXRHS ZCH LHE LA AIEIIRHW £ AEIIRNOF RSG5 THE S ROIA LMEHs
A0 =022 HOIBH},
ANB KIS LHE AR EICH =20 108 Mz 015H0|8 =X 1 Gl K| 2345 00F B}
ANEIIXIIHS] LHE SEARR EICH Z=T440F (108 — 500) Mz0|S =XS 2 GHlhX| 284 T 0{0F BHCH.
NS KRS LIS SALR ZI 0] =TI 500 Mz — 1 0|2 =X 5 lK| 2T 010t 3HC}
ANEIIXIHC LHE AR ZI0f =MD 1 6k ZD0IH SN2 Y =0 M40 5 i =04 =
6 Gz = O X2 =OI4IIKl 23 010F BHCF.
6.5 S WY MEH W L RF B2 SR HYASY NS MY W GHBIE
= EVIES
. =S N [dBuV] 75 @
el ER " 20| SE/0H= o [ EREa | ==
IEf o= ST
30 Mz — 1 Gz XHZ Ofl 30 ~ 950 46 46 46
N 285s ey
280, HIOR A2
O, PCE TVEtS4Al | 950 ~ 2 150 46 54 54
I EHItE, O
QL 24D
%’—Ié\é A_I?a PONERS
g4 g4 950 ~ 2 150 | & 03t 46 54 54
(LNB M2l =R /120 iz
FM gt £=41D|2F PCE2 30 ~ 300 46 54 50
El4 31C 300 ~ 1 000 16 = 52
30 ~ 300 BTt /1 W 59
FM IEXE 241D 46 66
FsxtE el 300 ~ 1 000 52
TVEEESAAD| EHEE | 30 ~ 950 76 46
ol elZsl== A
RFHIZXD| SSHZED} ] )
SHErALEE
o= I171 (o OVDI! | 950 ~ 2 150 “0 RS 54
Jl, HICI? d=2d, e
MIH, WM S)
(B11)
1. QHAZLS0UAME O @2 518I1F0 M0}
0. REYXIJ|O J|20}et DXIF 0122 DE el HEsHC}.
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7. dTES JIE
7.1 NEHE 72
Ns
LH/<E_>|}\|8|:4 X2 CH = | cte V| [Sal=13=;!
- 0| &
_ KS C
PSPl oo HE UH +4 kv
gm | BMEE | 5z ux t8 N S e
MHz
Ot He 80 ~ 1 000 KS C
HFALA o V/m
ifiaﬁf SHEE | ®OIE A 3 . AM“ A | 9610-4-
=Ae B X 80 °kHZ) 3:2017
MHz
Tt Hel 1 800, 2 600,
SEALA RF 3500, 5 000 KS C
*SPUDIESS SHHEE v/m A | 9610-4- | =6)
AZ NE HIIE MO 3 . 3:2020
o 80 % AM(1
= kHz)
org=z1/ HE ®et +0.5 KV =1)
Cxe Tr/Th 5/50 ns ;2)
xiojm |OIOIE ZE | @reFiis 5 kiz B
Wz |m= sze| 25 3 +0.5 kv Ksc |
NoEA | HE me Tr/Th 5/50 ns B | 9610-4- | =1)
JHAE ! 5 o 4:2020
— HE Hgt £1.0 KV
42 T L.
E%ﬂ—’é& = Tr/Th 5/50 ns
- Bt= =1t 5 kHz
LE SF : HIXH HaE
Mg -2
HE gt 1.0 (4.0) KV
OEEEE?/ Tr/Th 10/700 (5/320) s . =1)
= IE 9o | &= 0= XIr =
HE . XH-&8 X2
HE Y +0.5 (4.0) kv KS C
M X Tr/Th 1.2/50 (8/20) s 9610-4-
Xz g29 e xot i0.5(jﬁ:)—§X| v o 5:2020 =1)
42l I = =
HE EE Tr/Th 1.2/5(0 (8/20)) JIS =4)
_ +1.0(8—K2F
=% 35 Ay o AT KV -
—_ — [ -
Tr/Th 1.2/50 (8/20) “
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FOH 0.15 ~ 10 e
NEREE 3 v
H X 80 % AM(1 KHz)
g2/ | =0t B9 10 ~ 30 Mz
Cxe NEREE] 3~1 v 1)
GOl ZE B 80 % AM(1 kiz)
FOH B9 30 ~ 80 Mz
NEREE] 1 %
B 80 % AM(1 KHz)
FOH e 0.15~ 10 e
NEREE] 3 v
B X 80 % AM(1 KH)
B | x= gzg | Fo S5 10 ~ 30 Vhz KS C
RF xe e | AE 3~1 v A | 9610-4-
HIDIE | 5T T X 80 % AM(1 Kiz) 6:2020
FOH B 30 ~ 80 Mz
NEREE] 1 v
IS 80 % AM(1 KH)
FOH g 0.15~ 10 Mz
AlE e 3 %
SIS 80 % AM(1 KH)
o | Fo &9l 10 ~ 30 Ve
wE FHA Ly 3~ 1 v
- Bx 80 % AM(1 kHz)
F= = 30 ~ 80 Wiz
Al g 1 V
IS 80 % AM(1 KH)
k! et KS C
Fo+ | BHMEE | o8 o 60 N A | 9610-4- | =5)
Ik = 8:2017
T He 5 Olgr % a
L | R FEE =] 0.5
a3 ze o] A 70 % KS C
- ES] 30 C | 9610-4- | =7)
o oy | 27 FEE | RO A 5 0Igt % c | 1172020
T T e =3p) 300
F1) MZEXS 7200 @t 2010t 3mE Zutets JH0IES 55t ZEOL M50
=2) XDSLEEN CH gt=82 100 Kz OICH
F3) AIE Y2 1X 25 20| ZEN 50, 4kV AL 1X 252 & MEHUAN HEEHC
DSB8 HHI0 AIREIES DHSOIR AN 1R 25JI2 AIESECH 0l 4kvV 2P RS oHHIL
ZE(3.1.3) F= gD FH EE(B1.8)0le NEGHA 2L
10/700 (5/320) us W&l 28 3220 1= OI0IH ZEQ IS0 &2 0IXls 3= 1
ANE2 1.2/50 (8/20) us IHe L N§tst 28 A2YS 0/8oH +H5H0{0F SHCH
NIl 08 ZA8 2F E=ots ZEN NESHC
a. A2 FXSES Wolls AHOIEM HE HA2E £ Ys A
b. OHEIL} EE(3.1.3), RASAY ZE(3.1.31), L& Y&4I| SH ZE(3.1.8)2
Hole 2

EetHe EXHQ ZEZ= xDSL, PSTN, CATY, QHHILE & 0I2t =Ateh 2201 UCH HMelEs

ZEZ= LAN 2 0l SAFSH 2201 UL
Z=4) MZEXS 720 et =2 AHolsu 2E dZE =+
=5) 2dAC=z IDIEN Has g2 =

= XU
olol2=22, D& dA E= MFIEHALD
tH

—
=
CRT 2LIHE Z&otl) U= 22 Agdd 282 D.3.28 F=Xetlh

= ZEC M
LI, & 33t AKX, &)
TEE DD H2ECH AIE DI KO
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S & 9l2® 90 HHOUAM AES oL, CHAl 270% JHHIONIAM AIESIH &+ HRE
Sotox =t
8) MZEXDIL 25 £XE #&& 2 O MES B8 =XE FHE 4HUM =50 0F St
9) QIO EAQ == CHS1 200 BT
@ 00" Aot [ /S—/SDJ ZEA 54
@ 270° A& [ d-Hd2t FEA 5
Chs2 =t EA= ZJIIHKHJF X0 HZEO QAL AIEIIXIIOE 23 D1J1E Sol EXl&

0 +
T”I'I'
Z

ZR0e 2ot
@ 00" ?lae M &-EX2t HEA 5
@ 270" &g M Ad-BX2t FEA 54
@ 00" ?lae I sdd-EX2t FEA 5
@ 270° A4 M S-St FEA 5N

Ctal HSH SHA0| s AR, AES U2 AXES0l M CHE 32 BIXIo 220
AR = B A0 (RAUMA BB EHE) N Z &Y
CHa HEW SHS0| 9= AR AE2 2 AEgYHN o= 2 5.
(1)
1. HIAHBIZ2 TV, ZAI 02t S8 S ZADIDIs O82 § ZH0A A AITI0{0F 5tH, BH2F 3V
A& ZHOHA OFR8 0lA0] g2 22 1V AIE ZAUMNE Q=S 002 2HF56H0.
Jh. 3V OlAE 330l 3018t 8E0] Jte S 3201 22 Zoikls A2 AU, A2 THAIDt
SECIX %D UASS HSF| AlHES £ A0I0F GHH AIAEO| HSHA SET0{0F BHC.
L. 1V OlAE Alg Jhs8h 3HE &40 L0{0F BtCt.
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7.2 45BIDIE
a0l thet WEAg s £= WEAIE SE=0 B8ots ds8IJIs2 Us 20
As8IDIE A

JI0l= AEXel =& g0l AEE tHE AH=H XHSSHH 0f
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GIELA el 85 d¥E2 o8 Jisset ds 442 Mg = UCH X ol &
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deld MEXDE JIDIE 2 EXUE AMSoRS [ gelElz fadd = e AZRH FEE
= UCH

d4s8IPIE B

2ol AlE setill= A5 Mot oi8ECh GHXIE AlE =0E A & AU MEE CloIeS
I29IEX Hat XLE= A2 dEHA @E=0

Ag = JDDl= AM2X i 20l =& 2 HEZ AHSotooF sttt J1J18 2 EZU=2
AtZotRES M MZXDE et ds dE 222 4501 MoteHL JIs0l daEsE A2 dEEHKX
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MZEXDL 2l ds dE(EE I8 Jiset ds d4), £= 35 AAS otk ¥2 3R 0l € &
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7.3 A HE Al S| A&

o

- Jl224 XND-8093RV(KES-EM-21K1750)2 JI=J|1&E B M3 Y.
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- ole USB ZE,VIDEO ZE= 22l ZEZ AF0A H2lotA

KES-QP-7081-08 Rev. 9 22 /81

Ol NEE=EAHE @A 0I0IAS A S2/l0] Rt EH L SAIE & % glSLIC
Ol AIESEA MOl CHE RS &010| BREt S shchoi@kes.co.kr2 ¢ 2tHEEHLICE


mailto:shchoi@kes.co.kr

KB@ YIS : KES-EM-22K1680-R1

8.1.1 S& &l

_ _ mE=NINE=}

INE=FS1:] (=T M= X HEHS hxlimEskel =5 | 1=
SHIELD ROOM #6 - DYMSTEC - - - X
EMI Test S/W EMC32 R&S 9.12.00 - - 4
EMI TEST RECEIVER ESR3 R&S 101783 2022.12.28 | 14 | [X
LISN ENV216 R&S 101787 2022.12.27 | 1@ | X

LISN ESH2-75 R&S 100450 2022.12.27 | 1@ | X

PULSE LIMITER ESH3-Z72 R&S 101915 2022.12.27 | 1@ | X

8.1.2 AIZ &4 MAHIF XHH&

8.1.3 &3 XH: 82F 24.7TC, 5<_44.8 % R.H.

I
w BNOIESS AEgy @ LMD TABD 2022-405
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KES YIS : KES-EM-22K1680-R1

1) AIEII 2 25 FH EXS2 2020 AMNOI HZE 0 J0O0

ol
o

I
0

£ ¢HEotE, 280101 s = dR0ls
=
[==)

QuasiPeak[dBuV] / CAverage [dBuV] = Reading Value[dBuV] + Corr. [dB]
QuasiPeak / CAverage : & Z gt

Reading Value : (40| E0& 2HXX 2=
Corr. : 2&gt (LISN E&2t+ (Z0IS£4 + Pulse Limiter 2&32}))
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8.1.5 A& : X =g [] s=& [] dgels
AEY: 20223 078 11 ANEX: g 4 2
HOC 2
HOT LINE
Common Information
Test Description: Conducted Emission
Maodel No.: XND-8093RV
Phase: L1
Mode: DC Mode
Operator Name: KES
1001
1]
|
5 B0
2
c 1"
g 40+
| 1 ’ L 2
20+
D-..
150k 300 400800 800 1M 2 3 AMEM B 8 10M 208 30M
Frequency in Hz
Final_Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBl.lV) (dBl.lV) (dBl,lV) (dB) Time (kHz) (dB)
(ms)
0.165000 - 35.84 66.00 30.16 | 1000.0 9.000 | L1 19.4
0.165000 49.94 --- 79.00 29.06 | 1000.0 9.000 | L1 19.4
4.850000 - 23.06 60.00 36.94 | 1000.0 9.000 | L1 19.7
4.850000 29.01 -—- 73.00 43.99 | 1000.0 9.000 | L1 19.7
5.080000 - 23.20 60.00 36.80 | 1000.0 9.000 | L1 19.6
5.080000 29.36 - 73.00 43.64 | 1000.0 9.000 | L1 19.6
6.185000 -— 2417 60.00 35.83 | 1000.0 9.000 | L1 19.5
6.185000 30.74 - 73.00 42.26 | 1000.0 9.000 | L1 19.5
6.255000 - 24.44 60.00 35.56 | 1000.0 9.000 | L1 19.5
6.255000 31.03 - 73.00 41.97 | 1000.0 9.000 | L1 19.5
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NEUTRAL LINE
Common Information

Test Description: Conducted Emission
Model No.: XND-8093RV
Phase: N
Mode: DC Mode
Operator Name: KES
100
80
|
5 bOT
T 8
£
T 40
4 -4
20+
D-.-
150k 300 400500 a00 1M 2 M 4M BM B g 10mM 20M  30M
Frequency in Hz
Final_Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
ms
0.160000 - 36.20 66.00 29.80 | 1000.0 9.000 N 19.4
0.160000 51.11 - 79.00 27.89 | 1000.0 9.000 | N 19.4
4.950000 - 25.14 60.00 34.86 | 1000.0 9.000 | N 19.6
4.950000 31.02 --- 73.00 41.98 | 1000.0 9.000 | N 19.6
5.030000 - 24.35 60.00 35.65 | 1000.0 9.000 | N 19.6
5.030000 30.58 - 73.00 42.42 | 1000.0 9.000 N 19.6
5.820000 - 25.05 60.00 34.95 | 1000.0 9.000 | N 19.5
5.820000 30.87 - 73.00 4213 | 1000.0 9.000 N 19.5
6.050000 - 25.66 60.00 34.34 | 1000.0 9.000 N 19.5
6.050000 31.66 - 73.00 41.34 | 1000.0 9.000 N 19.5

8.1.6 AIEXA 2/&A

- M

JA
]

g ASYEu Mt AIge 20, JIsJIs0 Hge.
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2HZHS : KES-EM-22K1680-R1
8.2 MTA Yol A& (HIHE 2RE)
8.2.1 S&&H]|
A2 E ] oo ESY Mxsis | momme | 28| AE
SHIELD ROOM #6 DYMSTEC - - - X
EMI Test S/W EMC32 R&S 9.12.00 - - X
EMI TEST RECEIVER ESR3 R&S 101783 2022.12.28 | 14 | [X
LISN ENV216 R&S 101787 2022.12.27 | 1@ | X
LISN ESH2-75 R&S 100450 2022.12.27 | 1@ | X
PULSE LIMITER ESH3-Z2 R&S 101915 2022.12.27 | 1@ | X
8-WIRE ISN CAT3,5 ENY81 R&S 100174 2022.12.28 | 14 | []
8-WIRE ISN CAT6 | ENY81-CAT6 R&S 101665 2022.12.28 | 14 | []
ISN ISN S8 SCHWARZBECK '88'61898_ 2023.03.07 | 1¥ | X
CDN CDNS502A TESEQ 40431 2022.12.27 | 14 | []
8.2.2 ANIE&Z&A: ®XHIF XHH A
8.2.3 EtAXAH: 2F 247 C, &% 44.8 % R.H.
8.2.4 AN&EYH
% MIIREA AEEY @ 2EFMARAZD H2022-405
1) ANEIJIXH L AAES HBEBEMH A0 JIss A2 L8
2) ANEIIXIHON EZAHIQ 8H AZREUHE [HHl= HE HHIE 8 EX56H0H o AlAEO
ULZ ANELEsE PREO AL20M=s 1 AAEN AXI5H0 HASE Al
3) 2t MECUXHQHHOIAZE)DICH Y =HI|JIE =510 AIFE.
4) AEDIIXHU SRS A= BR0s EXotD M ESlE Sofl WEEXE AMEIXNMeE
ANSNIAS Edi FXdD AEE.
5) EA HOIZ Q0 2= EHSdt= AEIIXME BXHCR2L2E 0.8m =0/2 AIEU SA0A
AESD, HIEO &XI6t= AMEIIXIHE BIEHOA AIEE.
6) AIEDIXRIHE SEXQ 3222 SHA MRS 225+, JIE =HI|DI= 259 32242 SA
Melg 238
7) OlEEI|J|le EXE THEHOZ2LH 04m 02 BXHOZ22EH 0.8m OlA WO HA AlIEE.
8) AIEJ|XFH <t AMN AROIS] ®2 BE 201t 1m Ol& & [0 MRIDEOl =2+ XEMA 20/t
40 cnZ X %A 2AFZ X HEHZ S0{0t BHC}.
9) AMNO AIZ3EIK | = EFLA)| HBER Hl= 50 Q92 TS0 U00F L.
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10) AIEJIRHN & 25 =8 EXS2 22 AMNOI HZ /0] J0I0F 8HCE.

=

11) AI&DJIXHIH2E CON/ISNE 80 cm HelE S KIGHH OF SHCt.

12) AIE0ll At2%l= CDON/ISNZ E XTI A0{0F 8Lt

13) AIE 20122 SRO0 [t HEE AZLES HNESHOO0F St

S
or
=)

14) SHZEN s AIE = =
ZEN UolM= 20 =2 552 Aot JdeilZ, OIoIH 22 AMEEEAN IS8

02

Z 20|

o T

rr

|

rr

15) 84 & £ MEotH, 200 s 2
=2
o

¥ M2 =H Al QuasiPeak[dBuV] / CAverage [dBuV] = Reading Value[dBuV] + Corr. [dB]
QuasiPeak / CAverage : =& Z1tat
Reading Value : 07| HE0l&d 20HXIX %S
Corr. : 2&3t (ISN 2&2t+ (H0IS&4 + Pulse Limiter 2&38Y))

¥ 88 =FAl QuasiPeak[dBuV] / CAverage [dBuV] = Reading Value[dBuV] + Corr. [dB]
QuasiPeak / CAverage : =& Z1tat

Reading Value : 07| E0l&d 20XX 23
Corr. : EH32t (Probe BEHZF + (A0S &4 + Pulse Limiter 2&32}))

10, 100, 1000) Mbps S XI&dt= s &
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KB Y=HS : KES-EM-22K1680-R1
8.25 ANEZW : [X] A [] =8 [] sHgens
AMEY: 20224 078 08 AMEX: 8 4 2
B OC B&
1 000 Mbps
Common Information
Test Description: Telecommunication Emission
Model No.: XND-8093RV
Mode : DC Mode
Speed : 1 000 Mbps
Operator Name: KES
1DD-\
80T
é_ 60T »
£ ] e
I3 404
3 1
201
D-..
150k 300 400500 8600 1M ZM M 4 5B 8 10M 20 30M
Frequency in Hz
Final_Resulit
Frequency | QuasiPeak | CAverage Limit | Margin | Meas. | Bandwidth Line Corr.
(MHz) (dBpv) (dBuv) | (dBuv) | (dB) '(l'im'; (kHz) (dB)
ms
0.346000 --= 48.56 77.06 28.50 | 1000.0 9.000 | Single Line 19.3
0.346000 57.03 - 90.06 33.03 | 1000.0 9.000 | Single Line 19.3
0.358000 === 49.48 76.77 27.29 | 1000.0 9.000 | Single Line 19.4
0.358000 57.52 -— 89.77 32.25 | 1000.0 9.000 | Single Line 19.4
4.978000 - 42.27 74.00 31.73 | 1000.0 9.000 | Single Line 19.5
4.978000 48.52 - 87.00 38.48 | 1000.0 9.000 | Single Line 19.5
5.046000 === 42.21 74.00 31.79 | 1000.0 9.000 | Single Line 19.5
5.046000 48.51 - 87.00 38.49 | 1000.0 9.000 | Single Line 19.5
5.598000 === 42.23 74.00 31.77 | 1000.0 9.000 | Single Line 19.4
5.598000 47.87 -— 87.00 39.13 | 1000.0 9.000 | Single Line 19.4
6.570000 --- 40.24 74.00 33.76 | 1000.0 9.000 | Single Line 19.3
6.570000 47.37 - 87.00 39.63 | 1000.0 9.000 | Single Line 19.3
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KES YIS : KES-EM-22K1680-R1

Bl PoE 2%
100 Mbps
Common Information
Test Description: Telecommunication Emission
Model No.: XND-8093RV
Mode : PoE Mode
Speed : 1 000 Mbps
Operator Name: KES
”:”:I-L\\
80t
- B0t
o5}
e =+
£
° 40t
E, 1 & 4 (
20+
D-._
150k 300 4o0s00 800 1M 2 3M 4dMBEM B B 10M 20M  30M
Frequency in Hz
Final_Result
Frequency | QuasiPeak | CAverage Limit | Margin | Meas. | Bandwidth Line Corr.
(MHz) (dBpv) (dBpv) | (dBuv) | (dB) '{imt; (kHz) (dB)
ms
0.438000 o 31.73 75.10 43.37 | 1000.0 9.000 | Single Line 19.5
0.438000 33.79 == 88.10 54.31 | 1000.0 9.000 | Single Line 19.5
1.658000 o 34.07 74.00 39.93 | 1000.0 9.000 | Single Line 20.2
1.658000 38.53 - 87.00 48.47 | 1000.0 9.000 | Single Line 20.2
1.690000 - 30.54 74.00 43.46 | 1000.0 9.000 | Single Line 20.2
1.690000 38.10 - 87.00 48.90 | 1000.0 9.000 | Single Line 20.2
17.450000 29.80 74.00 44.20 | 1000.0 9.000 | Single Line 19.9
17.450000 35.07 - 87.00 51.93 | 1000.0 9.000 | Single Line 19.9
18.242000 o 34.71 74.00 39.29 | 1000.0 9.000 | Single Line 20.0
18.242000 37.85 == 87.00 49.15 | 1000.0 9.000 | Single Line 20.0

8.2.6 AI8X 2&A

- AAIEEdE ASSE0 Wt AIgs 2, JI=JI=0 HEd.
- = MEJIXIME 1000 Mbps £EE XI&6tH, =0 1 000 Mbps £&2 A6 S.
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KesK

2HZHS : KES-EM-22K1680-R1
8.3 Xtl=s MY MTH 8ol AIE : SHES
8.3.1 S&&H]|
_ j WA | A=
INE=Fga] [eap=lfe H =Xt HEHS A DY x‘;l 043
SHIELD ROOM #6 - DYMSTEC - - - []
EMI Test S/W EMC32 R&S 9.12.00 - - []
EMI TEST g
RECEIVER ESR3 R&S 101783 2022.12.28 | 14 ]
LISN ENV216 R&S 101787 2022.12.27 | 14 []
LISN ESH2-75 R&S 100450 2022.12.27 | 14 []
PULSE LIMITER ESH3-Z2 R&S 101915 2022.12.27 | 14 []
NTSC/PAL/SECAM
PATTERN 408NPS LEADER 577240 2023.01.19 | 14 ]
GENERATOR
23.53.20.15. g
DTV MODULATOR TVB599A TELEVIEW 09.00.0022 | 2022.11.08 | 1& []
MIN LOSS PAD 118528 Agilent 54198 2022.11.02 | 14 []
MATCHING PAD 358.5414.02 R&S 830471/054 | 2022.11.02 | 14 []
DC BLOCK BLK-6-N+ Mini-Circuit - 2022.11.02 | 14 []
SPLITTER ZFRSC-42-S+ Mini-Circuit - 2022.11.02 | 14 []
8.3.2 AI&Z&A: ®XHIF XHH A
8.3.3 t&XAH: =2 T, & % R.H.
8.3.4 A&
% ARSI Ay @ 2EFMAIRAZ D H2022-405
60 dB(uV)at,

2) NEDIXIIHS ot
ArZotd A Z ol

9] 2/ dIE2 75 Q2 LIUEHAS JHNLD St HE
C]

= 70 dB(pv)ats

R

HILE SHXtet 2t
OF &.

fo

AEIITHHS] ereILE &

l:II-AHj|

=2 o

rr

s=
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KES

: KES-EM-22K1680-R1
8.3.5 AlEZM : [ ]

Ja
|

[] =

Ja
|

ANEY

=-

0

It
X
%
0Q
%0
0l

AlE X}
30 Miz —2 150 M

NS
8.3.6 AI&X+ 2/&A
-TV §4 ZEJ} glooz2 Hg ot
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KesK

228 S : KES-EM-22K1680-R1

8.4RF =& ©Xt2 3 AlSe Its M 2ol AIE - NS
8.4.1 SA&H]|
_ j WA | A=
INE=Fa] [eap=lfe H =Xt HEHS pp)imEskel! x; 013
SHIELD ROOM #6 - DYMSTEC - - - []
EMI Test S/W EMC32 R&S 9.12.00 - - []
EMI TEST g
RECEIVER ESR3 R&S 101783 2022.12.28 | 14 ]
LISN ENV216 R&S 101787 2022.12.27 | 14 []
LISN ESH2-75 R&S 100450 2022.12.27 | 14 []
PULSE LIMITER ESH3-Z2 R&S 101915 2022.12.27 | 14 []
NTSC/PAL/SECAM
PATTERN 408NPS LEADER 577240 2023.01.19 | 14 ]
GENERATOR
23.53.20.15. g
DTV MODULATOR TVB599A TELEVIEW 09.00.0022 | 2022.11.03 | 1& []
MIN LOSS PAD 118528 Agilent 54198 2022.11.02 | 14 []
MATCHING PAD 358.5414.02 R&S 830471/054 | 2022.11.02 | 14 []
DC BLOCK BLK—6-N+ Mini-Circuit - 2022.11.02 | 14 []
SPLITTER ZFRSC-42-S+ Mini-Circuit - 2022.11.02 | 14 []
8.4.2 ANEZ&A: ®XHIF XHH A
8.4.3 tdXAH: 2 T, & % R.H.

1) AIEJIXHHS RFE™ HHXts SIIEA BHEDI} S5 AH0IES S dATE SFI19 2
CHoll AZ OO0 &
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8.45 AN&ZW : [ ]

= 8t
2|

[] =

Ja
|

ANEY

=-

0

It
X
%
0Q
%0
0l

AIE At
30 Miz —1 000 MH

ob
0
§Q
alo
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: KES-EM-22K1680-R1

1000 Mz —2 150 Mz

heels
8.4.6 ANIEXt 2 &A
-RF 22 SXJt 9§82 N8 oF
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2HZHS : KES-EM-22K1680-R1
8.5 S Al 2ol AIE (1 Giz 0|5t)
8.5.1 S&&H]|
_ _ wE | AR
INE=Fga] ogy S(EN; HZEHS p limp=kel =5 | o=
SAC #4(10 m) - DYMSTEC - - - X
TOYO
EMI Test S/W EP5/RE Corporation 6.0.0 X
EMI TEST RECEIVER ESU26 R&S 100551 2023.03.31 | 1&¥ | X
AMPLIFIER SCU 01 R&S 100603 2022.11.24 | 14 | [X
TRILOG-BROADBAND By
ANTENNA VULB9163 Schwarzbeck 715 2022.12.08 | 2& | [X
ATTENUATOR 8491A HP 32173 2023.03.08 | 1¥ | [X

8.5.2 ANl&&A: [] OPEN AREA TEST SITE [X] SEMI ANECHOIC CHAMBER(10 m)

2k 2457C, 55 _44.3 % R.H.

1) - 6) 8. =9

7) AEDJIRIME S48 A2 AHA 22 F=HII1D] L JHoIE2 S22 20 LA LOHUE2 HiXIE

8) AMEJIXIE 360% & EAIZILD, CHHILF =012 1 m~4m =0I12 JIBH6HH, % & ~XE}
2tatol 30 YABES 2E

4 Calculation = SAC #4(10 m)
Result(QP) [dB(4V/m)] = (Reading(QP)[dB(4V)] + c.f[dB(1/m)]
Margin(QP)[dB] = Limit[dB(&//m)] — Result(QP) [dB(xV/m)]

Reading(QP) : HIJIXIAIXI, Result(QP) : HIIXIAIXI + 2& gt
Limit(QP) : HMIEtat, c.f: (SHHILE HE{2L + H OIS

&4 - I 59X, Margin: O0FXIgh
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KES

: KES-EM-22K1680-R1

8.5.5 AIEZ 1 : [X

g

AEg: 20224
B DOC EE

078 1<

|
-~

[]

Ja

!
i

=13
=

A

AE AL o

|
[

ghe #atiom) | <0307 1 000) Mz FE TEST>> 5G MODE FE 201 Bois dar
gdm‘d ég:*’“’w e or RS A e
Rema[”;:a(ugvsmn V
f <CISPRA> Limit(QP)
F e
“E S Dnallemition)
30.00 50.00 100.00 Frequencs 500.00 W[Oh:a;jﬂ
Final Result
No. Frequency (P) Reading c.f Resul t Limit Margin Height Angle Remark
QP QP QP QP
[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uv/m)] [dB] [em] [deg]
1 65.284 V 49.7 -23.4 26.3 40.0 13.7 117.0 324.1
2 143.975 V h3.2 -25.4 2r.8 40.0 12.2 216.0 214.8
3 157.191 H 46.3 -24.9 21.4 40.0 18.6 342.0 89.4
4 249.948 V A47.7 -19.3 28.4 47.0 18.6 239.0 159.0
5 349.979 H 42 .8 -15.3 27.5 47.0 19.5 314.0 163.8
6 450,010 H 42 .9 -13.0 29.9 47.0 17.1 155.0 89.7
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KES

: KES-EM-22K1680-R1

B PoE 2%

558 seaom) ol ro ool B S 00
Rema[rl«;la(ug\fo/mﬂ 7
g colsean> Limit(QP)
80 g <POE MOD&F{ESO-W[{}O&%}E&]}
° § 2 Final uem’g%’
F [ ] |
.00 50.00 100.00 — 500.00 W[O’;)g:jﬂ
Final Result
No. Frequency (P) Reading c.f Resul t Limit Margin Height Angle Remark
QP QP QP aP
[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deg]
1 34.608 V 57.6 -24 .8 32.8 40.0 7.2 100.0 249.7
2 68.921 V 57.5 -24.5 33.0 40.0 7.0 133.0 118.9
3 141.186 V h4.6 -25.5 29.1 40.0 10.9 196.0 67.5
4 159.616 H 49.7 -24.7 25.0 40.0 15.0 315.0 52.9
5 349.979 H 40.2 -15.3 24.9 47.0 22.1 157.0 238.1
6 594.055 V 40.3 -8.6 31.7 47.0 15.3 179.0 192.6
8.5.6 AI&XI oA
- MXIOESHAE A2 2t AIgs 20, JI=JI1=0 Xes.
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23S : KES-EM-22K1680-R1
8.6 SAIA 2ol AIE (1 Gz =1)
8.6.1 SA&H|
_ ERE
A2 EHH| DUy EPN ESEE R | L5 oo
SEMI ANECHOIC
CHAMBER #5 SYC X
EMI Test S/W ES10/RE T0YO 2022.01.000 - - 1 K
Corporation
EMI TEST RECEIVER ESU26 fiohde & 100552 2023.03.31 | 19 | X
Schwarz
HORN ANTENNA | BBHA 9120D | SCHWARZBECK | 9120D-1802 | 2022.12.16 | 14 | X
PREAMPLIFIER 84498 HP 3008A00538 | 2023.06.02 | 19 | X
8.6.2 Al&Z&A: SEMI ANECHOIC CHAMBER
8.6.3 &8AXAH: 25 241 C, & 45.9 % R.H.
8.6.4 Al
% MAIESA ASYY @ ZMDHAAZ D H2022-405
1)-6)8.1.4 AlBZEHY =2
7) NEIITHE S4 AL AEHOA 2 =810 2 H0I2 E2 A0 2A LHUES Hi X &
8) AIBIIIRHHE 360 3ITAII D, 2AOHLIE ABIIKM SO0 [t OISAIITA, 28 U =
X BT} 2420 F [ LAIEHS S

Semi Anechoic Chamber(#3, #4, #5)

& Calculation

Result(PK/CAV) [dB(&V/m)] = (Reading(PK/CAV)[dB(&V)] + c.f[dB(1/m)]
Margin(PK/CAV)[dB] = Limit[dB(#V/m)] — Result(PK/CAV) [dB(4V/m)]
Reading(PK/CAV) @ HJIXIAIXI, Result(PK/CAV) : HIIXIAIXl + EXgk
Limit(QP) : HMIStgt, c.f: (CHEILE ZHE{gt + HOI2 =& - HZ PFt

S BA/,

Margin: OF&Igk
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KES

: KES-EM-22K1680-R1

SA . X St (=SR] SHCIO 2
8.6.5 Alaaﬂ} * E B e Y — | d‘lol-ulkm
= . = =
Agg: 20228 078 1€ ANEA: 2 8 2
B DOC EE
R E—
xEs | <<RE Test (1 GHz - 6 GHz)>>
Chamber No
Medel Ne.
Mede
Power -
Remark
90
80 f
70
o0 E
50 E
T wE
.3 30
2 |
10 E
1000.0 2000.0 000.0 4000.0 5000.0 6000.0
Frequency [MHz
Final Result
No. Frequency Pol Reading Reading c.f Result Result Limit Limit Margin Margin Height Angle
AV PK AV PK AV PK AV PK
[MHz] [dB(uV)] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB(nV/m)] [dB] [dB] [cm] [deg]
1 1433.249 H 29.1 42.7 -5.2 23.9 37.5 56.0 76.0 32.1 38.5 100.0 261.4
2 1997.138 v 31.9 50.3 -2.7 29.2 47.6 56.0 76.0 26.8 28.4 100.0 285.1
3 2392.711 v 29.7 44.9 -1.5 28.2 43.4 56.0 76.0 27.8 32.6 100.0 201.9
4 2665.514 v 36.8 44.0 -0.3 36.5 43.7 56.0 76.0 19.5 32.3 100.0 153.0
5 3256.793 H 28.1 42.7 1.5 29.6 44.2 60.0 80.0 30.4 35.8 100.0 208.2
6 3593.486 v 27.2 41.9 2.0 29.2 43.9 60.0 80.0 30.8 36.1 100.0 231.5
7 5972.884 v 26.9 45.4 8.7 35.6 54.1 60.0 80.0 24.4 25.9 100.0 255.86
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: KES-EM-22K1680-R1

W PoE
KES <<RE Test (1 GHz - 6 GHz)>>
Chamber No G, Sac #5 : CISPR 32 Class &, 3 m
Model No. XND-8093RY : BBEA 91200, KOLAS
Mode EOE Mode : xES
Fower -
Remark
50 -
s E
60 E
50 |
0 o> PRI e e
30
2 |
10 E
1000.0 2000.0 3000.0 4000.0 5000.0 6000.0
Frequency [MHz
Final Result
No. Frequency Pol Reading Reading c.f Result Result Limit Limit Margin Margin Height Angle
AV PK AV PK AV PK AV PK
[MHz] [dB(uv)] [dB(uV)] [dB(1/m)] [dB(nV/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB] [dB] [cm] [deg]
1 1993.748 H 28.9 48.3 -2.8 26.1 45.5 56.0 76.0 29.9 30.5 100.0 358.6
2 1996.012 v 30.1 51.9 -2.7 27.4 49.2 56.0 76.0 28.6 26.8 100.0 223.0
3 2664.971 v 37.3 48.4 -0.3 37.0 48.1 56.0 76.0 19.0 27.9 100.0 63.4
4 3511.276 H 28.1 42.8 1.8 29.9 44.6 60.0 80.0 30.1 35.4 100.0 67.9
5 4741.887 H 27.2 40.5 6.2 33.4 46.7 60.0 80.0 26.6 33.3 100.0 301.4
6 5982.353 v 26.9 42.6 8.8 35.7 51.4 60.0 80.0 24.3 28.6 100.0 1.9
8.6.6 Al8 Xt A
- SNIAEY A5l Oeh AIgs 20, Jls)I=0 Hed.
- %= HOIH= Peak IeiZOIA 222 S=Its=0l A DetectorE PK, CISPR AverageE SAl
et EEE 208t
- FM+=E Y = U222 6 M N SHE.

KES-QP-7081-08 Rev. 9

0l AEEEAE &3l0l0I0A2 AE
Ol AEEEA0 CHE XS =00

41 /81

S2glol R MH ¥ SAE € £ elsLith

2t 2 shchoi@kes.co.kr2 ¢ 2tHEEHLICE.



mailto:shchoi@kes.co.kr

KB 23S : KES-EM-22K1680-R1
8.7 HED| 24X UM AIE
8.7.1 SE&H|
A2 R Do ESY Mxss | molmmy | 2E|AE
S o —=o 'l i} W= %C—jl 015,_
SHIELD ROOM #7 - DYMSTEC - - - X
ESD SIMULATOR ESS-2000 Noise Ken ESS01Z0454 | 2023.02.24 | 1= | X
HCP - EETNEIEESN - - - | X
VCP - Noise Ken - - - X
8.7.2 ANNEHZA: ML XtH A
8.7.3 &&dXA
JIE=x =X3
22(15-35) C 246 C
&5<(30 - 60) % R.H. 45.7 % R.H.
12486 - 106) Kra 99.5 kPa
8.7.4 N&XxA
gh & 242 13 /1=
CIPSETR[= PN 330 Q / 150 pF
SREZ G-I =Y, HE=YH
Y- AT AS K| X HEH O
24 +/ -
CIPSEIES IIESYE-0II2IS 103] 0|4
HEYF-01II2S 103] 0|4
Y012 103] 0|4
HASTIPD|E: B
EIPSPSReIS
eSESEEIPS! AEHYH
= HEYH IIEYH AT A A X ABHH
- +2 KV - -
oIJ}A o +4 KV +4 KV +4 kv +4 KV
- +8 kv - -
KES-QP-7081-08 Rev. 9 42 / 81

0l AEEEAE &3l0l0I0A2 AE
Ol AEEEA0 CHE XS =00

S2/gi0] RS A L EAE & £ elsUdh
2t 2 shchoi@kes.co.kr2 ¢ 2tHEEHLICE.


mailto:shchoi@kes.co.kr

KES YIS : KES-EM-22K1680-R1

8.7.5 AIEZH

¥ BNIIEES AEgy  ZMDATABD H2022-405

ZExA
1) AIEDIRHE ®AI XHEHA E= DI 252 219 Jels 1m 014 22 5t0{0r LY.
2) A 2 JHolze % 2mel 2O0IZA MRG0 BE5HH, 62 20/s

5t = &
ol @& SX ZE=E StALE SERZ2E 0.2 m 014 He2lot00oF St

-

9]
Jtsst JI=& X

3) SUGIAHLE HAMAM ArE3H= J1Dl= JI&E EXH 212 0.8 m =012
ZXIotH BtE £XIE Il JlE XY 20 0.1 m SN 2o 23
F0 A AHOIES &XIsCh

4) ANgZ20e LS 2ot IS LMI = AEIINMY BEHH =2 AIFEAS 2Dt

5) W& HUHS TOoILt &= HS6tX &=Lt

S EAIE
1) 2o LdANMIES AEINIXMO JIHHQ E&0] LUGHK FES 4£3]
JI DX B2AIH0F otH, 222l 280l S5 = IS d)
B AcIoto 0F Lt

=3l AIEJIDINAM E=36t
(EEEI)= MEIIRMZER

1) 8o LdHMIEE LHA AR/AXE SHAIII S0l AIZIIXMO =60 0F 8T
2) NEIIXIHS HEHOl SHEH JAXL, SHUSO0l MK FHSEEMUM I JAX 22 A
S, HEI|LMI|o YNMIECZ THES 2SAHA THSUH ESLHAES A AIGHHOF 8L
KES-QP-7081-08 Rev. 9 43/ 81

0l AIEEEAE @A 0I0INAL AH S2Igi0] 2 HA L 2EAIE & 4 elsU
Ol AIESEA MOl CHE RS &010| BREt S shchoi@kes.co.kr2 ¢ 2tHEEHLICE


mailto:shchoi@kes.co.kr

KE" YIS : KES-EM-22K1680-R1

8.7.6 FEI| Y& 0IJtRe =

oY | Jth
0 | 0T
|

2
3
1
[AIEDIXIH]_DC 2=
2 il \ A
1
3
[AIEDIXIH]_DC 2=
KES-QP-7081-08 Rev. 9 44 / 81

Ol NEE=EAHE @A 0I0IAS A S2/l0] Rt EH L SAIE & % glSLIC
Ol AIESEA MOl CHE RS &010| BREt S shchoi@kes.co.kr2 ¢ 2tHEEHLICE


mailto:shchoi@kes.co.kr

KES

: KES-EM-22K1680-R1

[AMIEDIXTH] _PoE 2=

KES-QP-7081-08 Rev. 9

45/ 81

Ol AIEEEAHE @AHO0I0INAL] AH S2I0| R EA L SAIE &
Ol AIEEE A0 CHE X0 &0l0] B8t <2 shchoi@kes.co.kr

g 4 glsUCih
2 HSHHEfLICEH


mailto:shchoi@kes.co.kr

KES-EM-22K1680-R1

gSbs

I

g
=2

K

8.7.7 Al

0l
5

00
)

oD
R’r
I+

i
R

-

ol

PN

20224 073 12¢

AlE Y

46 / 81

B DOC EE

B B |
al al
El El
m m
m | << m| << <
JI0 JI0
X0 X0
Kt KK
o o
Slo|lo 2lo|lo|o
50 0]
JI0 JI0
0 0
a1l Kl IR KRS
70 10 10 | 10 | B0 | DO
R ir RO K| RO [ KO
10 &I )RR |~|~
oF | 0 %_ Bl
_ 13l |& ol i Kk
o lm @ | 4 gl
— | AU | 8N oljno| =M
~ LAk -
oJ
<F <k
m — | AN ™
T ~ T ~
0| ol 10 o)
~ KD N KD
ol ~J ol Kl

B PoE 2E&

M | | M | | |
= =
m m
o< < ml<| <<
JI0 JI0
X0 X0
KH K
o o
Moo "NMlo|o|o
50 50
JI0 J10
X0 X0
Bl K/ 0| &R R
0 0 00 | 30| 10 | 1O
1 IERE] R
0 KD R~
M 0 % mn
—148)| & il ol K
Floom| |55 w
— | AU | &N olfno|=|MH
o~ LIk -
oJ
+ <
m — || ™
bl Y T ~
w| 3 w| 3
N KD N KD
oJ ~J oJ Kl

8.7.8 A& X+ 2/A

KES-QP-7081-08 Rev. 9

al

g3oloonael A

Ol NEEEANE

0l AIE

28t 32 shchoi@kes.co.kr2 A 2HHIEFLICH

H A0l

g


mailto:shchoi@kes.co.kr

KE‘)@ YIS : KES-EM-22K1680-R1

8.8 ZAld RF &EXIIE 40 & AF Ud Al

I] |

8.8.1 S&&H|

A2 Do ES BT Dinmy | L8| ANE
SEMI ANECHOIC
CHAMBER #3 DYMSTEC B
EMS Test S/W EMC32 R&S 10.10.02 . T
SIGNAL Rohde &
L_;'
iyt SMB 100A aonde & 108252 | 2022.08.03 | 1¥ | [X]
HIGH Pm’? DUALT ggas32 SUNGSAN | SSA532-001 - X
POWER METER 44198 Agilent GB40203000 | 2023.03.31 | 19 | X
AVERAGE POWER .
L;'
e on E9301A Agilent MY52170007 | 2023.04.04 | 18 | [X]
AVERAGE POWER
i [E]
e On E9301A Agilent MY41498669 | 2023.04.04 | 19 | [X]
STACKED DOUBLE
LOG-PER- STPLO128 E | Schwarzbeck | 9128ES—121 - K
ANTENNA
DOUBLE RIDGED
— [E]
i SAS-571 | A.H.SYSTEM.INC 781 2023.03.03 | 18 | [X
SOUND ACOUSTIC
— [E]
A TST-1000 TESTEK 150045 | 2022.11.02 | 1& | X
MICROPHONE MP201 BSWA 551675 | 2022.11.04| 19 | X

8.8.2 Al &4 SEMI ANECHOIC CHAMBER

8.8.3 #3XxH: 2T 24.1 C, 55 _44.5 % R.H., 712 _99.9 ka

KES-QP-7081-08 Rev. 9 47 / 81
Ol NEE=EAHE @A 0I0IAS A S2/l0] Rt EH L SAIE & % glSLIC
Ol AIESEA MOl CHE RS &010| BREt S shchoi@kes.co.kr2 ¢ 2tHEEHLICE


mailto:shchoi@kes.co.kr

KES YIS : KES-EM-22K1680-R1

8.8.4 AIE XA

CHEILE 2l XI: =8 & =5

CHEILE Hel: 3m

HAZE: 3V/m (REX, rms)

FMgi(ael AIE): 80 Mz to 1 GHz

FMERA(AT AIE, £1 %): 1 800 MHz, 2 600 Mz, 3 500 Miz, 5 000 Mz

Sdd83 ©2I101e B Otef =Lt==0l oM =t AIg=S
(80, 120, 145, 160, 230, 375, 435, 460, 600, 814, 835) Mz (+1 %)

A S
_I_?DH

B AM, 80 %, 1 Kiz sine wave
HIKH Al 2t 1s

=0t AR 1 % step

oI 24 4%

AsZoP|IE A

¥ MAMESd Alg2d @ S8t 31 M2022-40=
2 JlE BN8H2Z2H 0.8m 014 =0l0IA Hol& 1
A&l 2EI0r #EXIS 0 dB ~6 dolte 22 &MAEO0

2) SAIE ABIIXHE 0.8m =012 BIFMEA AN S0 HWXIGD, BISEXIE AIIRTHE 0.1
m =019 HIMEH LA &I

3) 222 FM=0AS HMMAIRIS AIZEIIXHIL S&6D SE€E = UA=0 28 Al 0I5+t
COHME OtLIEIH S0 22 2Ze s 82 24 D0 0F el
4) 4002 28 AIZIITHHS S80l M2 MAHN =& S AXGHA20, 21212 S0l CHok

ANEotisS.

8.8.6 AIZHHXIS EBHT

HEEAN 2HE
=4

Al _ :

NERIPO :
N :
él-
bl 3m

SEEES
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8.8.7 A& : [X =HE [] =8 [] dHgets
AB 2 2022E 072 14 ANEX: 8 8 2
W OC 2C
[8tH ZE]
HSEIIR Y
010129 | = -
BN BN
S A A A
= o A A A
=N A A A
=0 A A A
(U2 22 J|1s] [] ®JI= ANE /X Sa= AlE
el 2t (dB MSEIIZD
019 AlE et oA & &X(d6) Il = e
= Al & 2= A X
Audio out 20|04 75.91 Low A A A

* SOUND ACOUSTIC TESTER &Hl S&4& 50 dB Olote S LowZE

sl
=
on

W PoE 2%
[STH ZE]
gsg8i2
QIR I = _
=28 A K
< TN
o o A A A
= o A A A
SEH A A A
=S A A A
[eCI2 22 JIs] [] ®I1= A" /[] sS85 A
tHl DF T
CIIF NS ol & 2t (cB) I = JdsSEItZE 1
& INES; ~ =

* SOUND ACOUSTIC TESTER &H| S4&&t 50 dB 0I5t2 ZR LowZ HAIE.
8.8.8 Al&X 2&

AAIHAES S AlgZ0l Tet Alget 20, JisJI=0 HEE.

— SH 2

A A" S/Z0 AMEIIXIHO 01401 3.

(MNE 5/F S Zoitdls JIEdHEEC0H 20 dB 014 ©2 0| LB 2 JISJ|IE0 HEgs)
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8.9 HMIIF HItE wTsa / HAE WA Al

I] |

8.9.1 S&&H]|
_ WE | A
AH2 ZHH [eap=lfe S(EN; HEHS A DY x‘;l 013
SHIELD ROOM #7 - DYMSTEC - - - X
EMS Test S/W iec.control EM TEST 5.4.8 - - X
ULTRA COMPACT g
SIMULATOR UCS 500N7 EM TEST P1608172950 | 2022.12.03 | 14¥ | [X
MOTOR VARIAC MV2616 EM TEST P1552169719 | 2023.03.31 | 1@ | [X
CAPACITIVE COUPLING HFK EM TEST P1633183115 | 2022.12.03 | 14¥ | [X
CLAMP
8.9.2 AI&Z&A: ®XHIF XHH A
8.9.3 E&XAH: 8% 246 C, &% 45.7 % R.H., J|& 99.5 K
8.94 ANEXA
LM & 24! Ot 2/CIXE HoIH ZE +0.5 kv
X2 32 MY TE +0.5 kv
W =AY ZE +1.0 kv
AWA BIEE: 5 Kz (xDSL 21212 Z<, 100 kiz)
UBA AZAIZE: 5ns + 30 %
AW A x| 50 ns + 30 %
HAE XIZAlZH 15 ms +20 %
HAE =D| 300 ms + 20 %
QIDJL Al2: 2 0la
oI} et WE Y ZE (Fg/2HE I2Y)
A2 320 MY TE (BE/2LE 32
O 2/CIXIY HOIH ZE (22AM Q& 2Hm)
HsmIpD|E B
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PoE 2%
[ NEEIACHR]
st
Mz |l =
(+) HHAE (-) HHAE
—_ B —_ —
(22 NRAEKACHT]
HsEOIA D
Mzes ol =
(+) HHAE (-) BIAE
_ B —_ —
[Ol¢2/CIKE OoIH ZE]
AsHEIIZE
Mzes ol =
(+) HAE (-) HHAE
RJ-45 B A A
Alarm IN B A A
Alarm OUT B A A
8.9.7 AIEXI oA
- MIIIEEA AL M2t AIES 2D JI=IIE0 =E s
A: ANE Z/Z0| AIEIIXHO OlA0l 2.
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8.10 MXl W& AIE
8.10.1 & &H|

_ _ ndE | A2

AHE &I ey M2 X HEHS pNPIMESEel =5 | oq=

SHIELD ROOM #7 - DYMSTEC - - - =

EMS Test S/W iec.control EM TEST 5.4.8 - - X
ULTRA COMPACT 5

SIMULATOR UCS 500N7 EM TEST P1608172950 | 2022.12.03 | 14 |X|

MOTOR VARIAC MV2616 EM TEST P1552169719 | 2023.03.31 | 14 |X|

8.10.2 A& &EA: ML XHH A
8.10.3 & XA 2% 246 C, 55 _45.7 % R.H., J12_99.5 ka

8.10.4 ANIEXA
X gerxA
MNXIE e Qe nNKMASI HA-&:+1.0 K (BSX)
H-EX:£2.0 KV (BSX)

o NS} S-FXl: +0.5 kv (B SEAI)
OILZ2/CIXNE Ol ZE A-H:44.0 kV (ASX)-CtEHEX U= ALEH
(BIXtEH CHEE) S-&:+1.0 KV(ESEX)-HEEX Sl= AH
O 2/CIXNE U0l ZE A-M:44.0 KV (BFX)-2AEEX As AHEH
(E= = XH ZE) H-&:+0.5 KV(BESX)-HEEX = AH
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&%?@4 8/ 20 us 5 /320 s 8/ 20 us
01013 % 2 5 3
BN +90°, - 270° ~ L
2 3y | (22 DRI S " ’
s 13/ X112 []30=
CCITT NS ZES MY - 05 KV ~4.0 KV (BIEL2x + 10 %)
A Xl Clets|2E2M2 1025 kKA ~2.0 kA (I + 10 %)
asE B C C
=

g
o
* MIHIHAEEE Al

gee [ EdIAPE 310 M2022-40=2
1) S5l HAIZO UAX L2 &, MXEe zero crossingdt DRAAMES (HLR)S ZCHAN M
a0l S HEZ 2ot Alg6tAS
2) AXle &1t &2t & A X220 QOISR S, &0t FXI2H Algel B0 S88 X240] Sl=
B ABEMAS Aol M BN HSHOZ QIS0 AEIAS

—/ T/ | = -/
3) NEEI= AMEE2 HIEE MF-HMUASEHS Dot HAHECZ MAS ASAIIH AMESHA

4) Ot2/CUXNE ColE XE2 32 MAX 72N Wet A0S 2010t 3 molauNe SaS

X&3t= A0S0 CHHMSH AIEGIAS.

5) Ot22/CIXIE HI0IH EZE(HIXE )2 2 =2 AMEXNIL X HHHiM=E = 4
K, =2 OHMEXIOL XIS X 2 dElilAE 1.0 VE A

S2/0XE O0IH ZE(SS £= IUH XE)9 ER

0

6) Ot 2R =R XL Xl dEHiNE =
O 4 kv, =2 HEEXIL EXIEHX Z2 dEHiiAE 0.5 VZ AIEoIUS.
7) 2t 2 132U e 258 +3E AE2F ol 2§40l LMo, 2 132 s8E
ANEC=Z ool S&20] £MotXl $H 2 122 =& A0l AT
8) JIEAIES A0 AMEIX A2 JIJIE ALESH0 AIESH00F BHLH = AMEXNN ESAXE
CHXIGHO OF BHCH
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8.10.6 AlEZI : [X =& [] =8 [] dHgets
A8 20224 o7& 12¢ A E X} Bt 8 2
DC 2 &
(2 WFMRACHTH]
Asm"itdy
¥gees | E
(+) A X (=) M X
L-N B A A
L - PE B A A
N - PE B A A
(g2 RS FACT]
Semorzn
HEgee | &
(+) A X (=) M X
_ B —_ —_
(Ot 2/0KXKE HolEe ZE]
Semotzn
¥gee | =
(+) A X (=) A X
_ C —_ —_
8.10.7 A& X+ oA
- MXIAESAE AE2EHN Oet AIg8 20, JI=s)|=0 Hete
A: AlE =/Z0 AEIIXHO OlA0] g2,
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8.11 &4 RF &AJIE WA AIE
8.11.1 SH&H|
_ ndE | A2
A E I ey M2 X HEHS pNPIMESEel =7 | oq=
SHIELD ROOM #6 - DYMSTEC - - - =
EMS Test S/W icd.control EM TEST 5.3.12 - - X
CONTINUOUS WAVE 5
SIMULATOR CWS 500NT1 .4 EM TEST P1602169880 | 2022.11.24 | 14 |X|
ATTENUATOR ATT 6/80 EM TEST P1614178148 | 2022.11.24 | 14 |X|
CDN CDN MO016 TESEQ 43694 2022.11.24 | 14 |X|
CDN CDN MO016 TESEQ 43697 2022.11.24 | 14 |X|
CDN CDN STO8A TESEQ 43886 2022.11.24 | 14 |X|
EM CLAMP KEMZ 801A TESEQ 44099 2022.11.25 | 14 |X|
SOUND ACOUSTIC _ =
TESTER TST-1000 TESTEK 150045 2022.11.02 | 14 |X|
MICROPHONE MP201 BSWA 551675 2022.11.04 | 14 |X|

8.11.2 Al & A MXHIF XHHIA

8.11.3 XA

8.11.4 Alg XA

0o
0x
rx
o
fu
mD
g
S
i
10

prﬂ

x

o

=2k 242 T,

30 Mz ~ 80 Miz (1V)

Fhi= / Algde

ST 44.6 % R.H., JI&_99.8 ka

150 kiz ~ 10 Mz (3V), 10 Mz ~30 Miz (3V ~1V),

(0.2,1,7.1,13.56, 21, 27.12, 40.68, 52) Mz (£1 %)/ 3V

B AM, 80 %, 1 kiz sine wave
I RH AL 2E: 1s
Fhb= A 1 % step
HAsEIt)|=: A
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8.11.5 AlEYY
* MUIINEE Algdy @ SEdIEARB D H2022-405

1) AIEDIXTHE &XIs & WAIIEN HAIE FOEP, ASHEsS 85360 AMEFDS EsS
Sweep AIZAS.

2) 229 FWAUAM2 MIHAIZEE AEIIXINII S&ot] SEE 4= U= 2est AlI2H0ls6HF &
A LAEE OIUCH, S0 22 s = S5 2 Z40IUS

3) AIE2 229 ZE, 22 X0 HZE AMELMIIE IIXNLD ~&HoIAH ZEXHXES2 O]
TIX %22 RF LYERZES2 50 Q FotHE ez SHAIZ2

4) NEIIXME JIEEXNH 22 0.1 m =012 A XX |0 =12 AT S.

5 JIEEXNH 20 Aes ANt 2E, 228 EXA=E 01 m ~0.3 m 2 Helg 12 &K
ot A& 2.

6) AIEE2 2t2tol ZE, 2Z& EAXI0 HZE ASEMIIE XD =85 0{0F otH, AMEoIA 2=
CtE 2= AHOoIE2 HZEKX LO0L0F ot AHLE E= 2Z2E 3z = S %22 28 2&8
SEXIIL MSZI 0 8tCt.

7) NHENTE = DASNHEE AIBIINNS DEDN e ASS L5 s Al LA
o/£20l 27 90 HASHEEHS HANSSHS 20 HS FFE 0INK YES DEI
S Z20| MO0 BICH 0143t ZEISS LS MG M0 NFZMI| S0 A4UoHH
= CF
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8.11.6 Al@ZW : [X =& [] s=& [] dgels
AEY: 20223 078 15¢ ANEX: 8 4 2
B DOC 2E
R =EmE=SS =N
QIR % ol Jte N&E As™irEd
L-N CDN A A
(23 MFHRACTH]
QIR % o1Jer Y &= SsZEotZ2 N
— — A —_
[0l 2/CIXE ol ZE]
CIDIE 2| olJer &= SsZEotZ2 N
RJ-45 CDN A A
Alarm IN Clamp A A
Alarm OUT Clamp A A
[eCI2 22 J|1s] [] ®JIA AME /X 88X AE
O|j|.C10| O|j|. FeH }\|3|I:II-I:H a”&E“at(dB) j| = /\-Iiﬂ;ij}li_”-
! - T ! = =S o g j|2v:— }\|§!‘ w oSS = L
Audio out CDN =201 75.44 Low A A
* SOUND ACOUSTIC TESTER &HI S44 50 dB 0|5t 22 LowZ EAIE.
KES-QP-7081-08 Rev. 9 59 / 81
0l AIEdA M= @AHOIOINALl AH S2gi0] 2H & L SAE & £ dSLUIC

Ol AIESEA MOl CHE RS &010| BREt S shchoi@kes.co.kr2 ¢ 2tHEEHLICE



mailto:shchoi@kes.co.kr

: KES-EM-22K1680-R1
B PoE 2C
[ NEHNACHR]
oIt olDperH pIES HsEIIZE D
— —_ A —_
[ X2 MACHR]
oIt oloer pIES AsEIIZA D
_ _ A —_
(Ot 20/CIXNE oI ZE]
oIt olDperH pIES HsEOIZA D
RJ-45 CDN A A
Alarm IN Clamp A A
Alarm OUT Clamp A A
(L2 =2 JI1s] [ ®JI= A& /[] Sa® AE
Jip]3=1=] olDtete Al &gt alté“a’t(dB) J| = - Rylt=- !
! T T ! == 5o u j|—7.v_c— /\|7—(.|' o (=<K= = L

* SOUND ACOUSTIC TESTER &H| Sd&f 50 dB 0|5t S LowZ HAIS.

8.11.7 NIEXA 2/ A

- SXIHEEE AIEZE el Algs 23, JI=sJI&0 Hegd
A A" /=0 AIZIJIXIHOI 01401 SiS.
(N8 =5/F SES Hoitle JIZFdg20 20 dB 014 ¥ 20| ez JI=JIE0 HEE.)
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