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22 S: KES-EM240346

Product

Type IP Audio Bridge
Line Output

Output Level None
Frequency Response None

THD + N Ratio (AES17 LPF) None

S/N Ratio (20kHz LPF, A-WTD) None

Line Input

Maximum Input Level +6dBV Max
Amplifier

Descripticn None
Network

Ethernet 10/100 Base-T
Memory

Internal Memory

1 GBytes

External Memory (Micro SD)

SDHC upto 32GB (SANDISK)

Contact

Contact Input. Dry contact

One channel

Contact Output. Dry contact (NO)

One channel

General

Operating Temperature

-20 ~ +50°C (-4°F ~ +122°F)

Operating Humidity

10~95% RH (Non-Condensing)

IP code None
Weight 0.24 Kg
Size 123(W)*80(H)*30.6(D)mm
Color White
o EMC : KS C 9832/9835, EN 55032/55035, FCC Part 15 Subpart B, ICES-003
Certificate

Safety : KC 62368-1, UL 62368-1, CAN/CSA 62368-1
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22 S: KES-EM240346

Power

PoE PoE (IEEE 802.3 af type 1 Class 3)
PoE+ DC 8V ~ 24V

Embedded MIC

Input Sensitivity None

Frequency Response None

Audio

Supported Audio Format

File Streaming: WAV, MP3 in mono/stereo from 64 kbps to 320 kbps.
Sampling rate from 16 kHz up to 48 kHz

Speaker

Speaker Component None
Max. Sound Pressure Level (PoE) None
Max. Sound Pressure Level (PoE+) None
Frequency Range (-10dB) MNone
Sensitivity (1Watt) None
Coverage Pattern None

Network Protocol

Security

Password protection : admin,setup,user,guest
(sha-2, Digest authentication, User access log)
Digest authentication, User access log

Supported Protocols

IPv4, HTTP, mDNS, DNS, NTP, TCP, UDP, DHCP, ARP, ICMP

System Integration

API (Application Programming Interface) SUNAPI
Multi-source Dynamic PA control None
VolP None
TTS None
Audio Monitoring None

Event & Preset

Virtual Contact, Dry contact

Functional Monitoring

Connection verification, Built-in system logging
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5. AIEIJIAHH #4 Z BHX
5.1 874
IR E & g ad9 H = H S M= A Hl 1
P 2Cl2 B SPA-B1000 - (=)ol INE=PIDARN
AT A - - - -
Tech-Front
LES LG15U47 - (Chongaging) Computer -
Co., Ltd.
Lew CHICONY POWER
X272 K| A13-040N3A - TECHNOLOGY -
(Chongqging) CO., LTD.
PoE Switch GS728TPP 3AR3595700005 NETGEAR® -
A3 HE H508 - IpTIME -
Aozl 5 Dongguan City
X2 K| DWAO05200K - Rongrun Industry -
Co.,Ltd
Micro SD Card - - Sandisk 8 GB
HIAE D] - = - -
5.2 ANNAEIRA (AIEIIXTIE BFEH L AIAEHQ H2)
& =5 2 g9 M X H S H Z= Al bl 1
Channel Well
AC / DC Adapter KPL-060M-VI - Technology -
(Guangzhou) Co.,Ltd.
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E
5.3 8% 3J0I=
B DC24V B
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=P I/O Port =& I/O Port 20l(m) | XHOE
. AC / DC Adapter .
DC jack (A& I XHH) Line out 1.5 U
2 Pin LE= 3.5 mm 1.2 U
RJ-45(LAN) A9E 5B RJ-45(LAN) 3.5 u
P QU< B . P QLI E&X .
(A& XHH) 1 Pin (A& IIXH) 1 Pin 0.1 U
2 Pin HAEDI| 2 Pin 0.1 U
GND SN GND 1.2 U
Micro SD Card . Micro SD
Slot Micro SD Card Card Slot
XHHI £ Unshielded=U, Shielded=S
B PoE 2 &
FSE=N SN 8% 2 &K HOlE #2&
=PS| I/O Port =S| I/O Port 20/(m) | XMHEHWE
RJ-45(PoE) PoE Switch RJ-45(PoE) 3.5 U
2 Pin LE=S 3.5 mm 1.2 U
P @02 EEX
1 Pin 1 Pin 0.1 U
IP 2CIQ E& X (A& DI XHTH)
(AE IR ) .
2 Pin BIAE D] 2 Pin 0.1 U
GND SN GND 1.2 U
Micro SD Card . Micro SD
Slot Micro SD Card Card Slot
XHOE : Unshielded=U, Shielded=S
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W OC 24

NE=PIPAAL] &'E@%o' g ¢&6tN @%% 2 5, =ES0AM Pingtest £
ot wer O ZEAIE B
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KB Y =S KES-EM240346
Name Version Manufacture Company
Web Viewer - -
5.5 HHXI=
BDC24V 2%
AC AC AC
AC / DC Adapter AYE FH B
B8 (AL DI ATRH) E| 2R QY AHE|
P 2Cl2 S3A
(AIE 21 RERHD — AHE HE —
C
AC
| PoE Switch
LES AFIAAEX
|
=ER — eSS
W PoE 2%
AC
=S[ES=]
T
P 202 37
(AIE 2R
| Micro SD Card I
AC
I PoE Switch
CLES NFHAEA
CEES AT H
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6.1 AC =E2 ZENAS HEA
=0 O e ~
=2 ¥ [mzt]” 2Hs oo= = [dBuV/m)]
0.15 -0.5 79
0.5 -30 73
A= Dl
0.15 -0.5 66
0.5 -30 60
0.15-0.5 66 — 56
05 -5 56
5 -230 60
B=Z JI0]
0.15 -0.5 56 - 46
05-5 46
5 -230 50
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6.2 HHUIZR2E MM Yol sI|1=
NEIE: @ SAY TE 22 XHM = QA 2 A= ZAS IE, OHHILF ZE, gt 241D)
ElH ZE
- = =[A S &t SEIIF [dB(uV)] &7 s8II=F [dB(uA)]
-7 [MHz] T FasY Bot Fasa oY
0.15~0.5 97 ~ 87%" | 84 ~ 74F1
AZ 17|
0.5 ~ 30 . 87 74
o E'EHQDP M ALE gle
015~05 | ASBEL | g4~ 74F0 | 74 ~ p4&D
BZ JI7|
0.5 ~ 30 74 64
0.15~0.5 97 ~ 875" | 84 ~ 74FV | 53 ~ 43F" | 40 ~ 30"
AZ 21D
0.5 ~ 30 g4 87 74 43 30
Mot M2
0.15~ 0.5 o2y 84 ~ 745V | 74 ~ 645D | 40 ~ 30F" | 30 ~ 20"
BZ JID|
0.5 ~ 30 74 64 30 20
0.15~0.5 53 ~ 43FD | 40 ~ 305"
AZ 17|
0.5 ~ 30 = 43 30
o HEtArE: g2
0.15~0.5 z== 40 ~ 30%" | 30 ~ 20"
B2 JI7|
0.5 ~ 30 30 20
(=1) =20 R =0l et d8Fo=z 2 ABH.
(H12)
1. 2012 3mBLE 2! HAOIES HB6IE= HHE ZEW NEEHC.
2. BESIEN et AES 22 XHAM T BN A= BHOIES HE6ls BAR00F MEEHH
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6.3 B3 J1J19 ¥€&4)|] EHEE ISHY McH 2ol s
HELE: 8% Jisst HEYEHI Yes TV Y5280 §4H ZE RFHZX)| E€EE
% IJtsst HYEHI A= FM 528D S ZE
B2 SI€JIE [dB(uV)] 75 Q
K TTEA o
Jlel E= T‘Em?ﬁ S=ww)|
z D|E|_(—’F—1)
Jlent nESI;
30 MHz ~ 1 GHz ME0IlA 30 ~ 950 46 46 46
225 = dduld =401,
HICI? d24, PCE
TVES4ADl & HItE, CIXE
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9.1.5 AIEZ1 : B Eg [ 28g [ olgel3
OAEY 20244 048 23
B OC24V EE
Live Line
4/23/2024 4:18:27 AM 1/1
Test Report
Common Information
Test Description: Conducted Emission
Model No.: SPA-B1000
Phase: H
Mode: DC 24V
Operator Name: KES
1007
80+ 1
5 607
@
o £
£ *
20T
O__
150k 300 400500 8001M 2M  3M 4AM5ME 8 10M 20M 30M
Frequency in Hz
Final_Result
Frequency QuasiPeak | CAverage Limit Margin Meas. Bandwidth | Line | Corr.
(MHz) (dBuv) (dBuV) (dBpv) (dB) }-Imi (kHz) (dB)
ms
0.175000 23.16 66.00 42.84 1000.0 9.000 | L1 19.4
0.175000 37.00 79.00 42.00 1000.0 9.000 | L1 19.4
0.460000 36.07 66.00 29.93 1000.0 9.000 | L1 19.4
0.460000 41.82 79.00 37.18 1000.0 9.000 | L1 19.4
2.105000 20.96 60.00 39.04 1000.0 9.000 | L1 19.5
2.105000 28.44 73.00 44.56 1000.0 9.000 | L1 19.5
3.405000 18.83 60.00 41.17 1000.0 9.000 | L1 19.6
3.405000 26.28 73.00 46.72 1000.0 9.000 | L1 19.6
23.130000 36.24 60.00 23.76 1000.0 9.000 | L1 20.3
23.130000 38.74 73.00 34.26 1000.0 9.000 | L1 20.3
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Neutral Line

4/23/2024 4:22:11 AM 171

Test Report

Common Information

Test Description: Conducted Emission
Model No.: SPA-B1000
Phase: N
Mode: DC 24V
Operator Name: KES
1007
80+ 1
L, 607
m
- 4
c
T 40 *
3T ¢
_l_ ‘
20
0
150k 300 400500  800TM 2M 3M 4M5M6 8 10M 20M 30M

Frequency in Hz

Final_Result

Frequency QuasiPeak | CAverage Limit Margin Meas. Bandwidth | Line | Corr.
I:MHZ} {dBlJ.V] {dBpV] [dBlJV} l:dB} }-Im;' l:kHZ} {dB)
ms
0.155000 24.09 66.00 41.91 1000.0 9.000 | N 19.3
0.155000 39.52 79.00 39.48 1000.0 9.000 | N 19.3
0.460000 36.50 66.00 29.50 1000.0 9.000 | N 19.4
0.460000 42.19 79.00 36.81 1000.0 9.000 | N 19.4
1.625000 22.94 60.00 37.06 1000.0 9.000 | N 19.5
1.625000 29.37 73.00 43.63 1000.0 9.000 | N 19.5
1.705000 20.06 60.00 39.94 1000.0 9.000 | N 19.56
1.705000 27.39 73.00 45.61 1000.0 9.000 | N 19.5
26.610000 34.12 60.00 25.88 1000.0 9.000 | N 20.4
26.610000 36.62 73.00 36.38 1000.0 9.000 | N 204
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8-WIRE ISN CAT3,5 ENY81 R&S 100174 2024.11.09 | 1 4 |
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29) Margin HAtAI2 Olel AlS HZ25IUS.

¥ M2t =X Al QuasiPeak[dB(uV)] / CAverage [dB(uV)] = Reading Value[dB(uV)] + Corr. [dB]
QuasiPeak / CAverage : =& Z gt
Reading Value : ({0 HH& EWH XA £
Corr. : 2832t (ISN E&32t+ (HO0I=Sx=4! + Pulse Limiter 2&3g}))

% M2

L O BA

=X Al QuasiPeak[dB(uV)] / CAverage [dB(uV)] = Reading Value[dB(uV)] + Corr. [dB]
QuasiPeak / CAverage : =& Z gt
Reading Value : ({J] E0ld 20 XX &

s
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=3
=
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9.25 A2 : B Hg [ F8g [ ol

OANEY 202449 042 23¢
B DC24V 2E

ct

H=2
O HAO

PORT
4/23/2024 2:44:26 AM 1/1
Test Report
Common Information
Test Description: Telecommunication Emission
Model No.: SPA-B1000
Mode : DC24V
Speed : 100 Mbps
Operator Name: KES
80T
60T 4
) # ®
- <4
=
T 40+
it
—l 4
20T
0__
150k 300 400500 8001M 2M 3M 4M5ME 8 10M 20M 30M
Frequency in Hz
Final_Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
I:MHZ} {dBl..I.V) {dBMV] l:dBI.I.V} l:dB} -{im? [kHZ:I [dB}
ms
0.455000 49.39 74.78 25.39 | 1000.0 9.000 | Single Line 19.4
0.455000 54.09 87.78 33.69 | 1000.0 9.000 | Single Line 19.4
0.460000 50.35 74.69 24.34 | 1000.0 9.000 | Single Line 19.4
0.460000 55.53 87.69 32.16 | 1000.0 9.000 | Single Line 19.4
1.355000 - 48.14 74.00 25.86 | 1000.0 9.000 | Single Line 19.3
1.355000 53.94 --- 87.00 33.06 | 1000.0 9.000 | Single Line 19.3
1.360000 - 49.29 74.00 24.71 | 1000.0 9.000 | Single Line 19.3
1.360000 54.88 --- 87.00 32.12 | 1000.0 9.000 | Single Line 19.3
23.130000 59.31 74.00 14.69 | 1000.0 9.000 | Single Line 20.1
23.130000 63.60 87.00 23.40 | 1000.0 9.000 | Single Line 20.1
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B PoE EC
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Test Report
Common Information
Test Description: Telecommunication Emission
Model No.: SPA-B1000
Mode : PoE
Speed : 100 Mbps
Operator Name: KES
807
T &
a 60T O 'S
= 1
£
T 40t
o
- -
2(]l
D__
150k 3004000 B8001M 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final_Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
(MHz) (dBpV) (dBuV) (dBpV) (dB) '[rimT (kHz) (dB)
ms
0.450000 65.68 74.88 9.20 | 1000.0 9.000 | Single Line 19.4
0.450000 67.13 87.88 20.75 | 1000.0 9.000 | Single Line 19.4
0.995000 - 60.69 74.00 13.31 | 1000.0 9.000 | Single Line 19.3
0.995000 60.80 - 87.00 26.20 | 1000.0 9.000 | Single Line 19.3
13.420000 54.11 74.00 19.89 | 1000.0 9.000 | Single Line 19.7
13.420000 58.13 87.00 28.87 | 1000.0 9.000 | Single Line 19.7
23.130000 51.80 74.00 22.20 | 1000.0 9.000 | Single Line 20.1
23.130000 57.17 == 87.00 29.83 | 1000.0 9.000 | Single Line 201
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9.3.1 S &I
AtE &t 2e3 IN[E-SPN; LS HludEd ns | A
SARRGES
SHIELD ROOM #6 - DYMSTEC - - - U
EMI Test S/W EMC32 R&S 9.12.00 - - U
52@;5@; ESR3 R&S 101783 2024.11.08 | 1& | [
LISN ENV216 R&S 101787 2024.11.08 | 1&8 | [
LISN ESH2-75 R&S 100450 2024.11.08 | 1&8 | [
PULSE LIMITER ESH3-22 R&S 101915 2024.11.08 | 1&8 | [
NTSC/PAL/SECAM
PATTERN 408NPS LEADER 577240 2025.01.12 | 18 | O
GENERATOR
DTV MODULATOR TVB599A TELEVIEW | 23.53.20.15.09.00.0022 | 2024.10.25 | 1& | [
MIN LOSS PAD 118528 Agilent 54198 2024.10.25 | 1 | [
MATCHING PAD 358.5414.02 R&S 830471/054 2024.10.25 | 1 | [
DC BLOCK BLK-6-N+ Mini—=Circuit - 2024.10.25 | 1 | [
SPLITTER ZFRSC-42-5+ | Mini—Circuit - 2024.10.25 | 1&8 | O
9.3.2 A8 &4 : MXHLF XtH &

o
in

i
N

% R.H.

KES-QP16-F01(00-23-01-

= Al

SIMNA

Soc™/

01)

35/ 90

NHe @3ololAe A

S2QU0l & M X SAIE &
O NIBIERAO tHEt MANS=E A EHIO0IX(www.kes.co.kr)el H2IE1 H Ol X

HHs:

ICt.
He == ASLICH

KES-EM240346=




22 S: KES-EM240346

9.3.4 ANlEH™

1) TAIED1D12 TV/FM & a=410
YUMIIE AL TIAIEIID2

3) TWAIZI1D12 TV/IFM g&410] S EZEQ 2EHIPD|I(ME ZAI)E = Holsw HEd 28
J2(E= CE HEst X2 STEXS YA ALGHHOE SHCE AISE Z& 3220IL EXl=
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9.4.1 EH£H|
AtE &t 2e3 IN[E-SPN; LS HludEd ns | A
SARRGES
SHIELD ROOM #6 - DYMSTEC - - - U
EMI Test S/W EMC32 R&S 9.12.00 - - U
FEQA(;;I\E/E; ESR3 R&S 101783 2024.11.08 | 1& | [
LISN ENV216 R&S 101787 2024.11.08 | 1&8 | [
LISN ESH2-75 R&S 100450 2024.11.08 | 1&8 | [
PULSE LIMITER ESH3-22 R&S 101915 2024.11.08 | 1&8 | [
NTSC/PAL/SECAM
PATTERN 408NPS LEADER 577240 2025.01.12 | 18 | O
GENERATOR
DTV MODULATOR TVB599A TELEVIEW | 23.53.20.15.09.00.0022 | 2024.10.25 | 1& | [
MIN LOSS PAD 118528 Agilent 54198 2024.10.25 | 1 | [
MATCHING PAD 358.5414.02 R&S 830471/054 2024.10.25 | 1 | [
DC BLOCK BLK-6-N+ Mini—=Circuit - 2024.10.25 | 1 | [
SPLITTER ZFRSC-42-5+ | Mini—Circuit - 2024.10.25 | 1&8 | O
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W HS: KES-EM240346
9.5 HAIH 2ol AIE (1 GHz Olot THYY)
9.5.1 SEH&H|
_ MPSIIPNZ=
AHE EHH] oy HIZ= Xt Qs I nEA
FI | HE
SEMI ANECHOIC
CHAMBER #4(10 m) DYMSTEC u
EMI Test S/W EP5/RE TOYO Corporation 6.0.0 - - [ |
EMI TEST RECEIVER ESU26 R &S 100551 2025.02.13 | 1 4 |
AMPLIFIER SCU 01 R &S 100603 2024.11.08 | 1 & |
TRILOG-BROADBAND
LE'
ANTENNA VULB9163 Schwarzbeck 715 2024111724 | |
ATTENUATOR 8491A HP 32173 2025.02.13 | 1 4 |
9.5.2 AIE&A : MK XEHA (8 Hel :O3m, B 10m)
9.5.3 43X dA
=25 s&
22.8 C 455 % R.H.

9.5.4 ANlEYY

1) — 22) 9.1.4 AlEetE S

23) =& =lle Hgs 2UY HdEmn oHHIU L= =X CoIE CHHIUE Mg £ U 0l
OHHILIS S ANSI C63.59 EXI0l et (22 ZAHUMA DA O0F &L,

24) AMEJIXTHS AIEDIA =8 23Dl 254 DOl Ho= EAQ 22H0 @FARAS Dedol
AME M= O JFE 2tZst A2 HIXIZ HHXIGHHOF SHCH BHXISl ES2AE 2 EHHIOIE2 =40
QUOIOF 8tCH. =& Ji2le 0] XIS SceiMes Jtal & =80 oHHIU E JIEE 249 ¢ =3
Helolc

25) Jisgt s 2E HIDe WEEQ HHXIZ2 =00t &Ct. HID= HI0IE0l 1 m Ol& AX €CHH
HIOIE2 o JIEXelN =0t S0 O 22 HOIE2 AMEsttH HIDe JIE & FHo
AJIE =Xl &€= g dH IJEX2HY =2 £ JUC OEX E2 FL HolZ29 FH
JFE X2l A EE HIDS HAEDIX 1 me HElE & 4= UL

26) 24! =ZH)l= AME =F Z0| ol2II=0 ol 2D 3| LES LdOIs= 2402 HEd RAS
MEBIHO0F ST ME =X S olkl 22 2R 24 =FH2 olSIJE0 Uol 2l 30| YES
Qo2 AHOZ fages RES AI=2dl =&t 0F ot 1 88 AISE AE BN I o0 OF
StC}.

27) FI| A2t AEDIIXHOF & S&S 2F5| 2l J12H0I1CH 2 24 &3 S0le UH =21 A2
21 X AZ2H2 AIE256I00F StCH. &X Al2t2 156x2 MEHE = UL

28) AIE =Xl 2X2 AEIIAMIF 21D & HES LoI|ls FOILEE ZHoll 24 =Xl AI=2E

KES-QP16-F01(00-23-01-01) 41 /90 H+HS: KES-EM240346S

= NEHEAE @H0I0INAL AH S0 R A L SAIE & £ A&LICH
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KES-EM240346

ggEs:

Td2 d8ot=l &8 FI| Feh NOICH AME SHO0| 28 XtAlet LHE2 KS C 9832 254 EE
P=ESSI B

29) Al ¥E SHUME cHHIL I8 2 =), AZEIIXM, AR =8 2e)()] & 2
AolSel 2&& 3H(360°), SHILL =015 Ddot0 ASIIE0l o Fh=0lA =D U= dgs
Z H Gt OF BtCY.

i

30) MAZEE=E USALZ 4E6tE, EER00] s BE&E=

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

2
o

0=

Reading(QP) : ﬁIJIII/\IiI, Result(QP) : HDJIXIAIXl + S&gk
Limit(QP) : HI8tgt, c.f: (CHEILE BHE gt + H OIS &4 - HZ BHI), Margin: 0F&Igt
KES-QP16-F01(00-23-01-01) 42 / 90 H+HS: KES-EM240346S
2 ANEHdEA=E @AHO0I0INASY AH S0 Y MM L 2AME & = fS&LICH
Ol AIEAEAO et A E=E S A EHI0| Al (www.kes.co.kn2l &IL&01 HOIXINA BQI15HA! 2= AELICH



22 S: KES-EM240346

955 AI&Z - B &2 O 28g O dgesS
OAIEY 20244 048 23
B DOC24V 2
g%ﬁs #4010 m) | <<B (30 - 1 000) MHz RE TEST(KES B-SAC #4(10 m))>> 23 April, 2024 20:06
F:ﬁ%c;{u&:m] .
) é ‘:'SF'A-E‘.WDC-O,E.'-‘;E.EI%S:C:: oI
|
- an EJ"‘*" A | | V
TE " N
20% R L~ W
3‘0 00 50.00 100.00 Ersausncy 500.00 mr["':_(:’]:
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle Remark
aP . apP aP QP
[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [om] [deg]
1 32,546 v 60.1 -25.3 34.8 40.0 5.2 100.0 351.0
2 B6.254 W 57.4 -23.7 33.7 40 .0 6.3 105.0 143.0
3 94 263 WV 60.0 -22.9 ar A 40.0 2.9 100.0 306.0
4 94 442 H 85,1 -22.9 32.2 40.0 7.8 400.0 183.0
5 185,615 ¥ 7.3 -25.0 32.3 40 .0 7.7 101.0 8.0
6 499 965 H 48.0 -11.1 36.9 47.0 10.1 305.0 51.0

% HEE HO0lIE= Peak J2HZ U A Detector® Quasi-Peak® =ASH Zgt.

KES-QP16-F01(00-23-01-01) 43 /90 H+=HS: KES-EM2403465
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22 S: KES-EM240346

o
=
B PoE
KES <<B (30 - 1 000) MHz RE TEST(KES B-SAC #4(10 m)}>> 23 April.2024 22:32
SAC #4(10 m)
Model - SPA-B1000 Standard CISPR Pub. 32 Class A 10m
Op. Made : PoE Ant. Factor 715(+6 dB). KOLAS
Operator S KES
Powsr :
Rsmarki
[dB(uvim)]
80 <CISPRA>
E Limit(QP)
70 | <SPA-B1000_2 A0 3F_PoE>
j Spectrum(H.PK)
E Spactrum{V_PK)
80 Final ltem(H.QP)
£ ———— Final Itsm(V.QP)
- . E ‘
£ bl

=
=

r
FZANA]

30 f - Qo i g : } W
ol

S "‘JMM. P

R s e

o [T

© o
@o

Fraquancy [MHz]
Final Result
No. Freoguency (P) Regging c.f Regglt Légit Margin Height Angle Remark
[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB{uv/m)] [dB] [em] [deg]
1 31.334 Vv 60.8 -25.4 35.4 40.0 4.6 107.0 344.0
2 B6.254 H 531 -23.7 29.4 40.0 10.6 391.0 26.0
3 B6.350 V 53.3 -23.8 35.5 40.0 4.5 100.0 227.0
4 94 265 H 53.4 -22.9 30.5 40.0 9.5 400.0  357.0
5 101.901 Vv 55.6 -22.4 33.2 40.0 6.8 110.0 4.0
B 148,008 H 54 .9 -25.2 29,7 40.0 10.3 306.0 116.0
7 249948 H 51.2 -18.8 32.4 47 .0 14.6 400.0 7.0

¥ HE2E {HOIEH= Peak JeHZ0lAM Detector® Quasi-PeakZ =ASH Z2 018t

KES-QP16-F01(00-23-01-01) 44/ 90 H+=HS: KES-EM2403465
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KesK

W HS: KES-EM240346
0.6 AL 2ol AIE (1 GHz =1 i)
9.6.1 SH&H|
A& & | gy JNESPN; UAHS A wWEA ng | N8
SEMI ANECHOIC
CHAMBER #3 DYMSTEC u
EMI Test S/W EP5/RE TOYO Corporation 6.0.0 - - |
EMI TEST RECEIVER ESR7 R&S 101190 2024.07.31 | 14 |
PREAMPLIFIER 84498 AGILENT 3008A01967 | 2025.03.05 | 1 & |
ATTENUATOR 8491A HP 35496 2025.02.13 | 14 |
DOUBLE RIDGED
- E]
HORN ANTENNA SAS-571 A.H.SYSTEM,INC 781 2025.03.05| 1 4 |
9.6.2 A& &t @ MXHIF XHH &
9.6.3 &3 XA
2= s&
22.4 C 46.1 % R.H.
9.6.4 ANl&etY
1) —22)9.1.4 A&t =<
23) HAIEDIDIE S4& A2 AEHUHA 22 =8I & HOIE SS 20 LA LOHULSE HHXIE.
24) LIAIEDIDIE 222 (0~360°) MM SIHAID|ILD =AICHHILIE AIEDIXH =0[0 et Ol AIDIHA,
=4 L SXNE 20210 X HAIEE 23
25) =82l 3m 2 &
26) HAHZE = LISACZ AtEolD, EAQQI0 s BEE-E HA20e O S3XE Oz =&,
& Calculation
Result(PK/CAV) [dB(#V/m)] = (Reading(PK/CAV)[dB(&)] + c.f[dB(1/m)]
Margin(PK/CAV)[dB] = Limit[dB(&//m)] - Result(PK/CAV) [dB(&/m)]
Reading(PK/CAV) : HIIIXIAIXI, Result(PK/CAV) : HIIXIAIXl + EA gt
Limit(QP) : Histgt, c.f @ (CHHILF ZHEZE + HOIE =4 + ZAD| B™Hgt — T S, Margin
aF &gt

KES-QP16-F01(00-23-01-01)
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22 S: KES-EM240346

0(0

9.6.5 AIEZ21 : B &g [J F8g O oldal

OANEY 202449 042 23¢

Bl OC 24
<<8 (1-6) GHz RE TESTIKES B-3AC #3)>> 23 April 2024 05:06
Mods| SPA-B1000 Standard : CISPR Pub.32 Class A GHz 3m
lTQ;zr DCc24v Operator KES
o
ANT KOLAS AF
<CISPR32 A GHz 3m>

R — el

Final Itsm(V.PK)

o —+——— Final Itsm(V.CAV)

g N . .
| ) TP P i
2000 3000 4000 5000 6000
Fraguency [MHz]
Final Result
No. Freguency (P) Reading Reading c.f Result Result Limit Limit Margin  Margin Height Angle Remark
CAV PK CAV PR AV PK CAV

[MHz] [dB(uV)] [dB(u\-’ 1 [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m}] [dB{uV/m)] [dB] [dB] [em] [dea]
1 1753.610 H 487 0.6 2.0 50.7 32.6 76.0 56.0 23.4 100.0  347.1
2 2131113 v 485 27 7 4.9 53.4 32.6 76.0 56.0 22 6 23.4 100.0 199.4
3 2850.424 419 2r.7 5.4 48.3 341 76.0 56.0 27.7 21.9 100.0 201.6
4 3435.765 H 40.9 27.3 9.1 50.0 36.4 80.0 60.0 30.0 23.6 100.0 350.6
5 415,445 V 39.5 26.0 11.8 51.3 37.8 80.0 60.0 28.7 22.2 100.0 240.8
B 4895.521 H 37.9 24.9 15.1 53.0 40.0 80.0 60.0 27.0 20.0 100.0  188.0

% BHEE OO0IE= Peak JHZ WM Detector® PK, CISPR Average® 212t &S 210 g+
KES-QP16-F01(00-23-01-01) 46 / 90 B +HS: KES-EM2403465

&LICH
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#HS: KES-EM240346

<<B (1-6) GHz RE TEST(KES B-3AC #3)>>

Standard
Operator

ClS
I KES

it}
n

Wia

Pub.32 Class A GHz 3m

nal ltem(V.PK]
———+—— Final Iel'\lVCAV:‘

23 April 2024 07:00

e - W T T i
2000 3000 4000 5000 8000
Fraquency [MHz]
Final Result
No. Frequency (P) Readmg Reading c.f Result Result Limit Limit Margln Margin Height Angle Remark
CAV PK CAV PK AV CAV
[MHz] [dB(uV)] [dB(uV | [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB{uV/m}] [dB(uV/m)] [dB] [dB] [cm] [deg]
1 125,110 Vv -2.8 42.7 28.3 76.0 56.0 277 100.0 313
2 2128,385 V 4? B 27 3 4.9 52.7 32.2 76.0 56.0 23 3 23.8 100.0 197, 3
3 2422 480 H 41.9 27.6 5.9 47.8 33.5 76.0 56.0 28.2 22.5 100.0 223.0
4 2655.285 V 4272 27.9 6.4 48.6 34.3 76.0 56.0 27 .4 21.7 100.0 187.9
5 4285.108 H 38.9 25.2 12.4 51.3 37.6 80.0 60.0 28.7 22.4 100.0  348.0
6 4939,306 H 37.6 24.6 15.4 53.0 40.0 80.0 60.0 27.0 20.0 100.0 242.8
¥ H2E OOIEH= Peak JcHZ U A DetectorE PK, CISPR Averagez 22t S& st 21+ e,
KES-QP16-F01(00-23-01-01) 47 / 90 H+=HS: KES-EM240346&
= AEdEANE @Aololoas A & HI L SAIE & = ASLICH
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22 S: KES-EM240346

9.7 F&8J| && ANE

9.7.1 SH&H|
_ MESEINE=
A& & | oy M= K¢ ATHS AWy
I | 68
SHIELD ROOM #7 - DYMSTEC - - - [ |
ESD SIMULATOR ESS-2000 Noise Ken ESS0120454 | 2025.01.30 | 1¥ [ |
HCP - @ Aol o oA - - - [ |
VCP - Noise Ken - - - |
9.7.2 ANIE&A @ MK XHH A
9.7.3 & XA
DIESN =& gt
25 (25 + 10) °C 22.3 °C
ST (45 £ 15) % R.H. 46.0 % R.H.
Jle (96 + 10) kPa 100.2 kPa
9.7.4 N&EeY
g& 2+ 13 /1 =%
gt A EA 330 ohm / 150 pF
I MNEYN - J|ISYH, =8N
s= = AEYN - 2HAGEH, =NAGH
=4 +/ -
IS QRS (H=2A 10 3 04, JIS2A 10 3 0l4h)
AsTot J|I= B
g& M
ANEYH 2HE YA
22
ISESEIFS| PIESERS =3 Z2gH =& ZgH
+4 kv +2 kv +4 kv +4 kv
Sl FShel; - +4 kv - _
- +8 kv - -
KES-QP16-F01(00-23-01-01) 48 / 90 H2tHS: KES-EM2403465
= NEHA=EH=E @AH00I0IAS MM S0 R A L SAIE & = A&LICH
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KB 22 S: KES-EM240346

) WAt Algal = JIE 352 2t AHels 1m 014 ZH2l5to0F 8tCt,
2) LADIo] &AM ASZ AHOIEE2 A 2 me ZO0ZM JIEZXHN FH6H, 622 0l Jtsdt
JIEEXNNEHN RN RES ot HL SHRZ22H 0.2m 014 H2lotOF &tCt.

3) BUGIHLE & SI0A ABSHS JDIs JIE BN 212 08 m =012 HIMEH AU <0
MXIEH0f B £XIE JDI= JIFEEXS S0 0.1 m SHO B LAGES &X6D, LEU Ao
TAIEIIDI #0122 &xIEHCH

4) A&

Uy

o] HHds Plot &) 2d 2|

0
rr

HIAIZD1D12] 580 =M2=Z Alg 8= 2DIEIChL

5) I X221 (II=22121)2 A2 S8l M0l g8 Ba 87 EHAIE AMESoHH o &I
g EA QI ol =ZI0I0 S8 HotE MAHGHMOF 8.

DIS2AAE]

1) o YHAIFEES LA JIAEQ &40 LMGHA LSS A=35 TIAIEIIDINA
SEGINMX H2AIZA0F GHH, 22te] ¢d™ol B8 = FEI g™ LA)|(HE dI)=
LIAEIIDI2 28 =elotoF &tCh.

[(E=LAAE]

1) 8o 4™ M2 L& Al A/AXNE SHAIIII ol LAIZI010 E=35H00F ST

2) DIAIEDID1e HHOl SEL0 JAXLH SHUEO MEXS FHSEEAMU JIMIAH AKX 22 F=2,
ZAD| g9 2N M3 HoZ THE 2SAMHA &F S0 EELE AIES 2 AISt0O0F &tCt.
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KB@ 22 S: KES-EM240346

1 SZ £
A H| 2y WESS spvs | monmy 22 AE
SEMI ANECHOIC
CHAMBER #3 DYMSTEC
EMS Test S/W EMC32 R&S 10.10.02 - -
SIGNAL Rohde &
=]
GENERATOR SMB 100A Sohwars 108252 | 2024.07.31 | 1
HIGH POWER DUAL SSA532 SUNGSAN SSA532-001 - -
AMP
POWER METER E44198 Agilent GB40203000 | 2025.02.13 | 1
AVERAGE POWER .
L_;'
SENSOR E9301A Agilent MY52170007 |2025.02.13 14
AVERAGE POWER .
L
SENSOR E9301A Agilent MY41498669 |2025.02.13 | 1= | W
STACKED DOUBLE
LOG-PER- STPL9128 E Schwarzbeck | 9128ES-121 - - | =
ANTENNA
DOUBLE RIDGED
— &
ORN ANTENNA SAS-571 A.H.SYSTEM,INC 781 2025.03.05 | 13 | W
9.8.2 AMl&& A : SEMI ANECHOIC CHAMBER
9.8.3 g8 x4 :
== =1
22.0 C 45.8 % R.H.
KES-QP16-F01(00-23-01-01) 53 / 90 H+=HS: KES-EM240346&
= NEHdEA=E @A0I0INASY AEH S0 S X L SAE & = ASLICH
Ol NESEEHAHH et MoEE=E AL EHOIKI (www.kes.co.kn2l MI&H0I HIOIXIONAM &QI5HA 4= UASLICH



YUaZHS: KES-EM240346
9.8.4 A|lEdX&A
OHHILE #I X =3 2 X
oHHILE el 3m
HdAZE  3V/m
_ 3 80 MHzto1 GHz / 1's
T4 S / HMIAHAIZE
F TS/ MTHA 1.8 GHz, 2.6 GHz, 3.5 GHz, 5 GHz / 3 s
e AM, 80 %, 1 kHz sine wave
Tt A8 1 % step
oI 24 4 H
SSHI OIE A
9.8.5 Al&etd
1) AIE0 AFZ2E JXHIF REAFAIR D& EXHCZ2H 0.8 m 0lah =0/0A AolE 1.5 mx 1.5 m2 Jh4t
S=X0HA s MAEQ A& #EXIS 0dB~+6dB O|WOl @ MXE0 EHTACH
2) EAZ2 OAIEDIDl= 0.8 m =0/° HIEEA BRG] <0l BHXIGHD, HIEAEXIE LAIEDIJI= 0.05
MmEH 0.15m =0/2 HIdT=H A0l & XISt
3) 229 Fh0lMe MZBHZ UETC MMAIZE TAIEDDID0F s&otl SEotsdl st
AZEECH 20{0F old, ™ AL0HX 0.5 s Ololdl ZHAEsE et=ICh 2128 Fo4=E (o, 2=
FIR)UAE HE ESHA0 @720 Met JHEESZ 2400 0F st
4) S8 =3 A Y ZE O S sdYY /= M) SHYUYHES AdEstC).
5 S8 &8 A =& EX Y 5%} J[E2 KSC9835 254 GOl ECH.
KES-QP16-F01(00-23-01-01) 54 / 90 B +HS: KES-EM2403465
= NEHEAE @H0I0INAL AH S0 R A L SAIE & £ A&LICH
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22 S: KES-EM240346

9.8.6 AlIEgZ24: B H& [ F8g O

OAEY 202449 042 20

B DC24V E2E

=O£
op
0
0(0

O =M ZE
SdsEi2n
= o =
010} 2| 0| & —— ——
o T/
&H A A A
=H A A A
LEH A A A
N A A A
O L2 &8 JIs (O MIIF Alg /O 38 AE) (0 20104, 00 2Z0I0)
dsE2 0
=o =
017122 0| = e e
o -
O 84 ¢2D| (O 883y /[0 S8 AE)
SsEo2
=o =<
010} ol & —— =
o -/

O ME&E I [(80, 120, 145, 160, 230, 375, 435, 460, 600, 814, 835) MHz (£ 1 %)]

Il

SsEo2

=
[

A IE
_I_Jg

A X|
T

KES-QP16-F01(00-23-01-01) 55 / 90
= NEEFNHE @AH00I0A9 AE S0 S M X SAME g = UsLICH
O AIEERAO CHEt XNAWE= SA EHOI X (www.kes.co.kr)2l E21&0) HIOIXIOA &QI5HA

H+=HS: KES-EM2403465
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KES @

USHS: KES-EM240346

B PoE 2
O 8l EE
HSEIIZ
= o =
0109 0| = o yeT
e A A A
=01 A A A
e A A A
X =0 A A A
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EMS Test S/W iec.control EM TEST 5.4.8 - - |
ULTRA COMPACT
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SIMULATOR UCS 500N7 EM TEST P1608172950 | 2024.11.09 | 14 |
MOTOR VARIAC MV2616 EM TEST P1552169719 | 2024.11.09 | 14 |
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EMS Test S/W iec.control EM TEST 5.4.8 - - |
ULTRA COMPACT
E|
SIMULATOR UCS 500N7 EM TEST P1608172950 | 2024.11.09 | 14 |
MOTOR VARIAC MV2616 EM TEST P1552169719 | 2024.11.09 | 14 |
9.10.2 AIE & A AHIF XHIEH &
9.10.3 &3 XA
=25 =
22.3 C 46.0 % R.H.
9.10.4 ANIEIX A
A X &2 s NI EE M-S0 £ KV
S-EX 12 KV
s ANEMF EE Aﬂ—X*XI © +0.5 kv
_ X +1 kV E£= +4 kv
(WS =] =
ol2/CIXIE Il ZE (10/700 1)
XHH-& X @ £0.5 kv L= +£4 kv
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EMS Test S/W icd.control EM TEST 5.3.12 - - [ |
CONTINUOUS WAVE
(]
SIMULATOR CWS 500N1.4 EM TEST P1602169880 2024.11.08 14 [ |
ATTENUATOR ATT 6/80 EM TEST P1614178148 2024.11.08 14 [ |
CDN CDN M016 TESEQ 43694 2024.11.08 14 [ |
CDN CDN MO016 TESEQ 43697 2024.11.08 14 |
CDN CDN T8RJ45 EM TEST 0909-09 2024.07.31 14 |
EM CLAMP KEMZ 801A TESEQ 44099 2024.11.09 = ]
9.11.2 AIE & A AHIF XHIH &
9.11.3 &#& XA
=25 s&
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9.11.4 AIEX A
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9.12 & =It= XJIE A& : HE8IS.
9.12.1 SF£H|

ArE & HI 2gd NSO 2Es I wWES g | A

PR
SHIELD ROOM #7 - DYMSTEC - - - O
EMS Test S/W iec.control EM TEST 5.4.8 - - (]
ULTST'@UC&XSQCT UCS 500N7 EM TEST | P1608172950 | 2024.11.09 | 1& ]
MOTOR VARIAC MV2616 EM TEST | P1552169719 | 2024.11.09 | 14 O
MAGNETIC FIELD COIL MS 100N EM TEST | P1536163691 | 2024.11.10 | 14 O
CURRENT TRANSFORMER MC 2630 EM TEST | P1629182219 | 2024.11.10 | 14 O

9.12.2 NIE & A * EXHIF XHHIA

9.12.3 &3

2c =1
C % R.H.
9.12.4 NEXA
Xo1& MO : 1 A/m (rms)
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