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41 HZ M
* 2 HMB2 SIP 0t012Y.
» 8 SIP 0012
4.2 Jlz H¥&
2 =AY L =4
e 23D SX F04 108 Mz X1}
DC 24 V, PoE
NEMARK B
D2 ©e
o INPUT : AC 100 - 240 V, 50 / 60 Hz
= OUTPUT : DC 24V / 2.5 A
NER:E! AC 220 V, 60 Hz
AMEX ZE DC IN 1 EA, RJ-45(PoE) 1 EA, AUX IN 1 EA, XLR 1 EA
/0O ZE
DINE/ZRIX ZE | LS
HE Jls SIP otol3
ols
24 Jls HL S
RHE =4 1 EA, HBEAFI 1 EA
D€t HZ s
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Product

Type SIP Microphone

Line Output

Qutput Level None

Frequency Response None

THD + N Ratio (AES17 LPF) None

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

Line Input

Maximum Input Level -7dBV, Aux Input Volume Max

Ampilifier

Description 1W/ 8Q2, Menitor Amp

Network

Ethernet 10/100/1 000 Base-T

Memory

Internal Memory None

External Memory (Micro SD) None

Contact

Contact Input. Dry contact None

Contact Qutput. Dry contact (NO) None

General

Operating Temperature -10 ~ +40°C (+14°F ~ +104°F)

Operating Humidity 10~95% RH (Non-Condensing)

IP code None

Weight 1.3 Kg

Size 200(W) x 73(H) x 206(D)mm

Color Black

Certificate EMC : KS C 9832/9835, EN 55032/55035, FCC Part 15 Subpart B, ICES-003
Safety : UL 62368-1, CAN/CSA 62368-1

Power

PoE PoE (IEEE 802.3 af type 1 Class 3)

PoE+ Max.12W, DC24V

Embedded MIC

Input Sensitivity -50dBV + 3dB (Mic Volume Max)

Frequency Response 100Hz ~ 6kHz

Audio

Supported Audio Format None

Speaker

Speaker Component None

Max. Sound Pressure Level (PoE) None

Max. Sound Pressure Level (PoE+) None

Frequency Range (-10dB) None

Sensitivity (1Watt) None

Coverage Pattern None

Network Protocol
Password protection : admin,setup,user,guest

Security (sha-2, Digest authentication, User access log)
Digest authentication, User access log

Supported Protocols IPv4, HTTP, SIP, mDNS, DNS, NTP, TCP, UDP, DHCP, ARP, ICMP

System Integration

AP| (Application Programming Interface) SUNAPI

Multi-source Dynamic PA control None
Tested with SIP clients such as Grandstream, Yealink, Cisco, MicroSIP softphone and
PBX supplier such as Asterisk

VolP Tested with SIP client such as Grandstream and PBX supplier such as Grandstream
Supported SIP features: DTMF (RFC2833)
Supported codecs: PCMU, PCMA, speex/8000, speex/16000

TTS None

Audio Monitoring None

Event & Preset None

Functional Monitoring Connection verification, Built-in system logging

maed
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5. NI 714 &L HH X
51 8Al+4
DIDUNF IR L ad H E=H 3 H = Al bl
SIP 01013 SPA-M2000 - (F)elg e AE DX
AT A - - - -
LES LG15U590 - AT H XH(F) -
Lew CHICONY POWER
X = MR A13-040N3A - TECHNOLOGY -
(Chongaing) CO., LTD.
PoE Switch GS728TPP 3AR3595700005 NETGEAR® -
ADIEE SM-G991N - SAMSUNG -
ARE §E H508 - IpTIME -
Aolxl B Dongguan City
X=X | DWAO05200K - Rongrun Industry -
Co.,Ltd
5.2 NAEIRA (AEIIXIF 2EE L AlAEIOI HL)
g = 2 g9 H E=H S H = At Hl 1
Channel Well
AC / DC Adapter KPL-060M-VI = Technology -
(Guangzhou) Co.,Ltd.
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5.3 &% 3J0lI=
W DC24V 25

rSE=RUNESEPSIN &% 2 X HolE2 A
o = 1/O Port =P 1/O Port 20I(m) | MHEHE
) AC / DC Adapter )
DC jack (AIE D1 XETH) Line out 1.5 U
SIP 01013 AUX IN TE=S 3.5 mm 1.0 U
(A& IR - o= - - -
RJ-45(LAN) ARE HHE RJ-45(LAN) 3.5 U
* XFH O S : Unshielded=U, Shielded=S
W PoE 2C&
8 A X d= 2 X Hol2 7
o = 1/O Port =P 1/O Port 20I(m) | MHEHE
AUX IN LES 3.5 mm 1.0 U
SIP 0013 y o - - -
(A DI RETH)
RJ-45(PoE) PoE Switch RJ-45(PoE) 3.5 U

*» NHO S @ Unshielded=U, Shielded=S

5.4 NEJITHHS S& aH

W DC24V 2

NI MNFHATIE ALGIH MAS 2 7, =ES
FANOR AGYEX HOIGtD 1 KE0l AIEIIXHE Sl
NEBHAS

B PoE 2

NEIIXIH O POE SwitchE 21250l MRS & §, “E=UA
FMNOR AGYUEX HOIGtD 1 HE0l AIEIIXHE Sol
NELES

OlAM PingtestE 2

Aot AIZ I AT Ot

AUHZ EEE=A =l6HH

SH
=}
<

-

INE=PIPAI\ P,
| 2te16HH

PingtestE &l&o

AllAHE &

O
X

—
—

AS I XX Test operating S/W — & Al

N& T2

Name Version Manufacture Company
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B DOC24V 2&
AC il AC
_ AC / DC Adapter A2E FHY
=0tEE CALE D AR Al =R 2 5|

siP Otol= || L =

BEEEED =HAZ =
AT
1 PoE Switch

CES MFHAET

|

LES — 20 A

B PoE 2%
AC
~NIEE
SIP Oto|=
CALER DIRERRD
AC
1 PoE Switch
L ESNFHEHER
LE=S AT A
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== Fh= O AWl / 2Hs U= s1201F [dB(uv/m)]
0.15 - 0.5 .y 79
=HSZ /9 KHz
0.5 - 30 73
AZ J|D|
0.15 - 0.5 66
HA2 /9 kHz
0.5 -30 60
0.15 - 0.5 66 - 56
05 -5 =3 /9 KHe 56
5~ 30 80
B= JlJ|
0.15 - 0.5 56 - 46
05 -5 HA2 /9 kHz 46
5 — 30 50
(H12)
I AUEDAUME O e 58010 M0}
0 oM SAYTEC J|S0| U= ACHATENE NEBCH,
3. FOI40 (14X Z=0H0| M2} MERO2 2ABC
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MNRLE: QM SMY TE 22 XHHM C= QA 2 U= ZAS ILE, OHHILF ZE, gt SAID)
s ZE
.= =oA e - Heot 512I1F [dB(uV)] HE 52I1= [dB(uA)]
[MHz] zas LAY zasa B
0.15~ 0.5 97 ~ 871V | 84 ~ 745V
AZ 17|
O 5 -~ 30 U' [:H;g 87 74 - _ -
ol b o = ot HSHALEE gle
0.15~05 | AEEZFL | g4~ 7450 | 74 ~ 4%
B2 JI17I
0.5 ~ 30 74 64
0.15~0.5 97 ~ 875" | 84 ~ 74%" | 53 ~ 43FD | 40 ~ 30"
AZ 17|
0.5 ~ 30 g4 87 74 43 30
Mot M2
0.15~ 0.5 o=y 84 ~ 74V | 74 ~ 64FV | 40 ~ 30%" | 30 ~ 20"
B2 JI7I
0.5 ~ 30 74 64 30 20
0.15~0.5 53 ~ 43D | 40 ~ 305"
AZ D17
0.5 ~ 30 = 43 30
il HEEALE gl2
0.15~0.5 Z8= 40 ~ 300 | 30 ~ 20"
B2 JI1J|
0.5 ~ 30 30 20
(Z=1) =20 4= SOH0 et S8No2 2ASHT
(B11)
1. 2010t 3mBLE 21 HOIES AZEIE= HHE ZEW NEEHCH.
2. BESTEN WIS AIE2 22 XHHA C= BN s ZH0ISS A6l BR00F M5
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olEIIE
CRFEIZD| E2EE
B2 SI&JIF [dBV)] 75
Jle =7 Fhe S 2mew))
[MHz] j|E|_(-$-1)
0|21t DET}
30 MHz ~ 1 GHz M E0IA 30 ~ 950 46 46 46
2ECE LHIE 40,
HICI2 320, PCS8
VeSS & WIS, TIXY
QU 4| 950 ~ 2 150 46 54 54
Y A 42 2B FU
SOLNE M2 950 ~ 2 150 46 54 54
FM & 2410|% PCE U4 F 50
iyl 46 54
- 300 ~ 1000 52
30 ~ 300 59
FM XtSXHE 44l 46 66
300 ~ 1000 52
TVES =MD EHEZE 30 ~ 950 76 46
Odjaacg S E RFEZD)
EAREI} A= J1I] (0l 46
DVDJIJI, HICIQ 220, 230, Sl Arat
THALD| <) 950 ~ 2 150 o 54
(1) LLAI|Q J|20t DED} 029 2DE YEU HBBHC}
(F2) YSAUSE SE5101 2HIStE YSIIN(FUSEI| S)ole HE6HX 2=l
(F3) g&+4D| FHEES WSHY WM & 518IIF2 AS, B2 D10l 25 &0
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6.4 SHAFA Sl SIRII1Z= (1 6 0I5t CHYY)

FIA O | e AS 8i80IE B2 8I8JI=
E&AH2l (m I/ 2lstE=E
[MHz] Hel (m) | 2T/ Zs ST [dB(uV/m)] [dB(V/m)]
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23) Margin HAMAI2 Olgf A2 HZ0I/US
QuasiPeak[dB(uV)] / CAverage [dB(uV)] =
QuasiPeak / CAverage : =& Z gt
Reading Value : (40| Z0& 2HXIX %3
+

Corr. : 283t (LISN &g+ (Alols&4

Reading Value[dB(uV)] + Corr. [dB]

Pulse Limiter 2 &3}))
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0.1.5 AIEZ1 : B g [ A& [ ds8lsS

OAEgY 20243 028 032
B DC24V EE

Live Line
2/3/2024 4:55:33 AM 171
Common Information
Test Description: Conducted Emission
Model No.: SPA-M2000
Phase: DC 24V
Mode: H
Operator Name: KES
1001
80+
|
-1 60"
m
= J
c y
g 40{
|
20
0
150k 30040®00 B80O0IM 2M 3M 4M5M6E6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Meas. Bandwidth | Line | Corr.
(MHz) (dBpV) (dBpV) (dBpV) (dB) Iimi (kHz) (dB)
ms
0.155000 --- 27.21 66.00 38.79 1000.0 9.000 | L1 19.4
0.155000 43.89 - 79.00 35.11 1000.0 9.000 | L1 19.4
0.455000 --- 44 .46 66.00 21.54 1000.0 9.000 | L1 19.5
0.455000 45.86 79.00 33.14 1000.0 9.000 | L1 19.5
1.070000 28.47 60.00 31.53 1000.0 9.000 | L1 19.5
1.070000 33.08 73.00 39.92 1000.0 9.000 | L1 19.5
3.240000 --- 25.29 60.00 34.71 1000.0 9.000 | L1 19.6
3.240000 31.35 - 73.00 41.65 1000.0 9.000 | L1 19.6
24.045000 --- 25.84 60.00 34.16 1000.0 9.000 | L1 20.3
24.045000 29.94 - 73.00 43.06 1000.0 9.000 | L1 20.3
26.610000 29.22 60.00 30.78 1000.0 9.000 | L1 20.4
26.610000 32.79 73.00 40.21 1000.0 9.000 | L1 20.4
KES-QP16-F01(00-23-01-01) 28 /89 H+HS: KES-EM240341&
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Neutral Line
2/3/2024 4:58:40 AM 1/1
Test Report
Common Information
Test Description: Conducted Emission
Model No.: SPA-M2000
Phase: DC 24V
Mode: N
Operator Name: KES
1007
80
|
- 60"
@
- 4
£ O N
g 40+
s 4 'S 4
20+
0__
150k 30040m00 8001M 2M M 4M5M6E6 8 10M 20M 30M
Frequency in Hz
Final_Result
Frequency QuasiPeak CAverage Limit Margin Meas. Bandwidth | Line | Corr.
(MHz) (dBpV) (dBuV) (dBuV) (dB) }’Im; (kHz) (dB)
ms
0.170000 34.35 66.00 31.65 1000.0 9.000 | N 19.3
0.170000 45.86 79.00 33.14 1000.0 9.000 | N 19.3
0.455000 44.58 66.00 21.42 1000.0 9.000 | N 19.4
0.455000 46.05 79.00 32.95 1000.0 9.000 | N 19.4
1.525000 29.44 60.00 30.56 1000.0 9.000 | N 19.5
1.525000 33.27 73.00 39.73 1000.0 9.000 | N 19.5
2.980000 25.25 60.00 34.75 1000.0 9.000 | N 19.6
2.980000 31.81 73.00 41.19 1000.0 9.000 | N 19.6
23.130000 30.71 60.00 29.29 1000.0 9.000 | N 20.3
23.130000 34.15 73.00 38.85 1000.0 9.000 | N 20.3
KES-QP16-F01(00-23-01-01) 29/89 43S KES-EM2403415
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9.2 HIHAEE M4 Zaoll AIE

9.2.1 EF &I

JNE=21 === EPN UpHs P ImE=T Eﬁ gf
SHIELD ROOM #6 - DYMSTEC - - - =
EMI Test S/W EMC32 R&S 9.12.00 - - | m
EMI TEST RECEIVER ESR3 R&S 101783 2024.11.08 | 19 | m
LISN ENV216 R&S 101787 2024.11.08 | 19 | m

LISN ESH2-75 R&S 100450 2024.11.08 | 18 | m
PULSE LIMITER ESH3-272 R&S 101915 2024.11.08 | 18 | m
8-WIRE ISN CAT3,5 ENY81 R&S 100174 2024.11.09 | 19 | [J
8-WIRE ISN CAT6 | ENY81-CAT6 R&S 101665 2024.11.09 | 19 | m
ISN ISN S8 SCHWARZBECK | ISN-S8-0019 | 2024.03.06 | 1& | [

CON CDNS502A TESEQ 40431 2024.11.08 | 19 | [J

9.2.2 AIEEA © MXHIF XHH A

9.2.3 &3XxdA

ec &
21.8 C 45.9 % R.H.

9.2.4 NE&&H

1) —22)9.1.4 ANIESEY S

23) S22 AMEIIXMM XNHE MW M= =& H0NAM AIESHo0F 8T

24) OISl SIEHIOIA0 CHoHM= QIEIHIOIADE XI@6ts X0 CIOIEH SS0A _§§6FO40F StCh. Cret,

10Base-T OIS EcimE Sdlots AIFIINME Eote e TUsSsS S8 LAN 2801 =1
g = UAs YE SHE ot A= LAN 2E0] 10%E S= 2Ads &= z4 250 ms
o

25) 88 AC/DC HMRAHEI|IZ R0 B=2&= DC 83 EED A= JIJls AC =EJ AZI1DI12
Jt==0tH, MRHSD|Z AEGHHOF B MREEEIIE NI ME8 ER0= H3E HB|IE
AHESHO OF &HCH.

26) 'SF" &0 FH ZE= X0 150 @ BEL2E BHES MSSHH JIEZ X0 FEE HIHE
SIMSI 2L (AAN)(E= KS C 9610-4-601 & CDN)OI HZ 5t 0F SHC

27) A0S XHHM HZ HEH0 HZE 150 Q@ PoIE AIEdtl=s EZEX= KS C 9832 C.4.1.6.301 et
=25t Al ST
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o3

28) M5 ZZ2HQ SHHMATIZE XFS 0|28 =S EX= KS C 9832 C.4.1.6.4.01 et 286t
AE S
29) Margin HlAtA2 O A S EZ5182.
% M =XH Al QuasiPeak[dB(uV)] / CAverage [dB(uV)] = Reading Value[dB(uV)] + Corr. [dB]
oF

QuasiPeak / CAverage : XIE Z gt

Reading Value : (47| E0AH 2WHXX £ZS
(Hol1E&4 + Pulse Limiter 2&3}))

Corr. : 28gt (ISN 2&gt+ ==4
¥ M7 =H Al QuasiPeak[dB(uV)] / CAverage [dB(uV)] = Reading Value[dB(uV)] + Corr. [dB]
QuasiPeak / CAverage : & Z gt
Reading Value : 040 Ho& EWXX %S
Corr. : 2332t (Probe B3 + (A0S 4 + Pulse Limiter 2&32}))
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PORT
2/13/2024 4:43:31 AM 171
Test Report
Common Information
Test Description: Telecommunication Emission
Model No.: SPA-M2000
Mode : DC 24V
Speed : 1 000 Mbps
Operator Name: KES
801
a2 607 ¢ o
@ 1 &
£
T 40J[
i
- 4
207
O__
150k 30040m0O0 8001IM 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
(MHZ} {dBl..I.V) {dBpV] l:dBl.l.V} [dB} -{iMT [kHZ] [dB}
ms
0.670000 60.15 74.00 13.85 | 1000.0 9.000 | Single Line 19.3
0.670000 60.68 87.00 26.32 | 1000.0 9.000 | Single Line 19.3
0.965000 54.41 74.00 19.59 | 1000.0 9.000 | Single Line 19.3
0.965000 55.33 87.00 31.67 | 1000.0 9.000 | Single Line 19.3
23.130000 50.44 74.00 23.56 | 1000.0 9.000 | Single Line 19.9
23.130000 53.93 87.00 33.07 | 1000.0 9.000 | Single Line 19.9
KES-QP16-F01(00-23-01-01) 32 /89 H+HS: KES-EM240341&
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H PoE 2%
PORT
2/3/2024 1:21:47 AM 171
Test Report
Common Information
Test Description: Telecommunication Emission
Model No.: SPA-M2000
Mode : PoE
Speed : 1 000 Mbps
Operator Name: KES
100-‘“\_\
80+
- GU"
3]
= 1
£
T 407
&
- -
20
0__
150k 3004000 B8O00IM 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
(MHz) (dBpVv) (dBuV) (dBpV) (dB) '{in"Il:lE (kHz) (dB)
ms
0.430000 59.98 75.25 15.27 | 1000.0 9.000 | Single Line 19.4
0.430000 60.00 --- 88.25 28.25 | 1000.0 9.000 | Single Line 19.4
2.140000 64.59 74.00 9.41 | 1000.0 9.000 | Single Line 19.3
2.140000 64.63 87.00 22.37 | 1000.0 9.000 | Single Line 19.3
5.140000 56.01 74.00 17.99 | 1000.0 9.000 | Single Line 19.4
5.140000 56.26 87.00 30.74 | 1000.0 9.000 | Single Line 19.4
KES-QP16-F01(00-23-01-01) 33/ 89 H+HS: KES-EM240341&
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0.3B2 J1012 W44l SHIE HSHY HEH U AE : HZelS
9.3.1 =&
_ ] mEHINE=
A EH Duy WESY Uppis DB | 5 S
SHIELD ROOM #6 - DYMSTEC - - - | O
EMI Test S/W EMC32 R&S 9.12.00 - - O
EMI TEST -
SECEIVER ESR3 R&S 101783 2024.11.08 | 1& | O
LISN ENV216 R&S 101787 2024.11.08 | 1& | [
LISN ESH2-75 R&S 100450 2024.11.08 | 1& | [
PULSE LIMITER ESH3-72 R&S 101915 2024.11.08 | 1& | [
NTSC/PAL/SECAM
PATTERN 408NPS LEADER 577240 2025.01.12 | 1& | [
GENERATOR
DTV MODULATOR |  TvB599A | TELEVIEW | 23.53.20.15.09.00.0022 | 2024.10.25 | 1& | [J
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-S+ | Mini-Circuit - 2024.10.25 | 1& | O
9.3.2 A& &A © MAHTIF XHEH A
9.3.3 &3xA
ec =1
C % R.H.
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9.3.4 AIEIYHE

1) TAIEDID1S TV/FM g&41D0] S4H ZE( &
2dIIE ASol MIAIOUIJIQI SX Fo=0lA RF 22 =40 SHE0 =&t 0F 8ttt

2) &S 2dI|o = e FM #=41D12 B 60 dB(uV), TV #=4&1J12 B 70 dB(UV)It &=
EZGH00F BHCH 2422 B0 XNEE dg2 =402 75 Q IEA Y= BAF 22| e oIt

3) WAIEDIDIS TV/IFM a4 & J
2= e HEst Xz SHEXI2l ATy HZ6H00

- hHEC o

S| SEEX AOIZUA =

4) TIAIEDIDI2 TV/FM &80 SH ZEW UELie dOIEAE=E 0 ZEJL AAIE & QHHILE
g UHUARQ SLSIO0F SHCH TAIEIIDI= IS LHINNAM U2 s As=2
SEAIZAOE SHCH Y& dg2 TAIEIID TV/FM Z&E=4D] FH ZEQF EF FX 29 ZAE

1ot ofle b+ Y LHOUA =36t 0F StCt.

5) 2= &€& M2[dB(UV)]2Z LIEHNOF SHCE TV/FM 2&41D] S ZEQ KIEE 23 JUIHAS
22t S SAIGHO0F Bt
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9.4 B2 J17|12 RFEZXD| SEHILIENAMNY XUsdY H&d 2ol Al : Y8l 3.
9.4.1 EF&d|
_ LE | A2
INE=RSs] ooy R EIN; UM S Nl Impsiel! =9 043
SHIELD ROOM #6 - DYMSTEC - - - O
EMI Test S/W EMC32 R&S 9.12.00 - - O
EMI TEST .
RECEIVER ESR3 R&S 101783 2024.11.08 | 1& | [J
LISN ENV216 R&S 101787 2024.11.08 | 18 | [J
LISN ESH2-75 R&S 100450 2024.11.08 | 18 | [J
PULSE LIMITER ESH3-Z2 R&S 101915 2024.11.08 | 18 | [J
NTSC/PAL/SECAM
PATTERN 408NPS LEADER 577240 2025.01.12 | 1& | [J
GENERATOR
DTV MODULATOR TVB599A TELEVIEW | 23.53.20.15.09.00.0022 | 2024.10.25 | 14 | [
MIN LOSS PAD 118528 Agilent 54198 2024.10.25 | 12 | [J
MATCHING PAD | 358.5414.02 R&S 830471/054 2024.10.25 | 12 | [J
DC BLOCK BLK-6-N+ | Mini—Circuit - 2024.10.25 | 12 | [0
SPLITTER ZFRSC-42-S+ | Mini-Circuit - 2024.10.25 | 18 | [0
9.42 ANEZ&EA © XTI XHH &
9.4.3 B3 XA :
2T =1
T % R.H.
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9.4.4 NEYHE
1) TAIEDIDIO RF ©XD| £2 ZE(O: HIOIR 2=, 230, =501)%t = 20l 0l RF BED)
Eo HEOIA B A5 HED A WAS FII2 SHS0I0F BT
2) IAIEJIDI9 RF BIXD| 2 BEE J2 C.80I LISt Hiet 20| S5 JH0ISD S8 s=y(@as
242)0z SRR UEi0l BT HOIZS] S IIIEAS TAEIDIS B8 22 eliE s
200F BICH MAIEDIDIE 254 BOl MO8 HILI2 ASE HMES RF SSIHE ZMAIHO0F B0
Hg 5229
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9.5 YA 2ol AI& (1 GHz 0I5t tHe)

9.5.1 S &I
_ nd | AIE
ArE & H| Qa9 NEPN; 2LeEAHS oA = | o=
SEMI ANECHOIC
CHAMBER #4(10 m) DYMSTEC u
EMI Test S/W EP5/RE TOYO Corporation 6.0.0 - - |
EM| TEST RECEIVER ESU26 R&S 100551 2024.03.21 | 14 |
AMPLIFIER SCU 01 R&S 100603 2024.11.08 | 14 |
TRILOG-BROADBAND -
ANTENNA VULB9163 Schwarzbeck 715 2024.11.17 | 24 [ |
ATTENUATOR 8491A HP 32173 2024.03.03 | 14 |
0.5.2 AIE&A : A AHHA (58 Hel :O3m, B 10m)
9.5.3 8&3XAH
=2 s
22.4 C 46.2 % R.H.
9.5.4 A|EYY
1) —22)9.1.4 Algiet) =2
23) =& =0l= Helst 20U MSEI}F OHHILE fe= SX CHI0IZ CHHILIE AF=E 4= UCE 0] CHHILIE2 ANSI C63.59]
X0 et XER22E ZAHUIA DASHHOE SHCL
24) ANEJIXHHSE AEDIRHE =H 220 D|= 2541 D0l o= HEXQ! 22t @7AFAS Dol AIE HIE LHO D
2Hdst Agd giXl=Z BHXISH{OF STt XS] S2E= HHIOIE2 SAI JA00F Sttt =& JHel= 0 BiXIE

M=

25)

=0t El} ﬂ

26)

ZA EX= AW =X

— Mo

L0 J
0]
ol (.

HI 2 3<%

OAI
=k

ol 1 &F AK=E Al

Jtat & =R OHEILE W& JIEE 2o I 3

S0l SiEI =01 Chol
SIEJIZ0l CHol
SOK0 JITHOHHOF BT

=N
[ e W—

Zl10 DI

HelOICH

HID= CHEAQ! HiXIZ =010F 8t HID= HIOI=E0] 1 m Olat X §CHH HIOI=SSl 88 J1
12 HIOIES ARZEHIEH HIDE JHY & =82 ZDIE
S D REXICIIASE HID2| ST 1 me DEIE

=N

% ULk

P=ES = 202 H6idl &S AR=ol00
Z0 | HgES L AR tidtle 74

Kr2lofl
8 IR == == ACL

C.
Ab

o

0 >
o [

o

27) =J| A2 AIEDJIRNOL 8t S&S 283 ZlH= JI2M0ICH 2 34 EE S0l= UK =I1 AII2T
2l 2 X AlI2ZtS ALZ0ot0{0F 8t | Xl Al2t2 15622 HMetE QUL

28) M EHO SX2 AIEIIXMIL 21 2E YEs 220 |= F+E ZHGLD SA SHH AEE
7d= d8ot=l =55 FI| fet AOICH AMtE =H0| 2tet XiAlet LHE2 KS C 9832 £5A EE
SElN
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ANEIIXEH, AEIIX =8 2t&
SI8J1F0l Zodl =I==0M =D 2= dl

HL
0_>.'|_
ﬁ

dR0le A =dXE AUz 88,

o

& Calculation

Result(QP) [dB(«v/m)] = (Reading(QP) [dB(&V)] + c.f[dB(1/m)]

Margin(QP)[dB] = Limit[dB(&//m)] - Result(QP) [dB(&V/m)]

Reading(QP) : 74|7|X|/\|7_(|, Result(QP) : HIIXIAIX + 2& 3t

Limit(QP) : HIstgt, c.f: (CHEILE HEIE + HOIS =& - HIZ BHI), Margin: 0FE gt

KES-QP16-F01(00-23-01-01) 41/ 89 YBS: KES-EM2403415
NEEENHE @A0I0I0AS] HH S28i0l S NI E SAE € = sisLICh
ol AIQ’C‘!’—“.HOH st AR A EHOIXI(www.kes.co.kr)2 Tl HIOIXIOIA Zlotal & ASLICH



B S: KES-EM240341

955 AIEZ210 : B &g O 288 O aigdel3
OAEY 202443 028 04
B DOC24V 2%
SE\EE!: a0 m) | <<B (30 - 1 000) MHz RE TEST(KES B-SAG #4(10 m))>> 5 Fabruary 2024 03:41
B Rloce E,:"_l“%” % e TSy A om
;E%Er;;[u?\:iml]
oo 2T oy e
F Sectiniing
o ——— ]
T
Bl
2\1“‘3.0‘?.' 50.00 100.00 I 500.00 10'0‘;1(.;3
Final Result
Mo. Frequency (P) Reading c.f Besult Limit Margin Height Angle Remark
QP QP aP P
[MHz] [dB(uV)] [dB(1/m)] [dB( uVam)] [dB(uV/m)] [dB] [cm] [deg]
1 34.608 W 58.0 -24.9 A 40.0 6.9 102.0 76.0
2 50.370 W 52.9 -21.1 31.8 40.0 8.2 100.0 224.0
3 101.901 W 58.1 -22.4 3.7 40.0 4.3 109.0 183.0
4 148.098 H 59.7 -25.2 34.5 40.0 5.5 400.0 182.0
5 152.099 W 60.0 =25.1 34.9 40.0 5.1 100.0 198.0
§] 243.948 H 50.7 -18.8 31.9 47.0 15.1 400.0 238.0
% HE2E OO0Iel= Peak J2HZ0lAl DetectorS Quasi-Peak® A& Z2gHY.
KES-QP16-F01(00-23-071-01) 42 / 89 43S KES-EM2403415
ANEEEAH= @A0I0INAS AH Soiio] RS EM &L SAE & 4 &LICH
0l AIQ’S’—“.HNI st A EE A EHOI X (www.kes.co.kr)2 X</&tol HIOIXIOA =Eol5tal &= UASLICH




SIS KES-EM240341
B PoE 2&
gg?é #4(10m) <<B (30 - 1 000) MHz RE TEST(KES B-SAC #4(10 m))>> 5 February.2024 01:02
852flose ;ggg"”?"“ i A
:Ehar;g[ual{ﬂ.‘""\ ] .
E i o oo
E ;s:;tg::ﬁ;%;)
|
30 ;{"‘*W\m
Z;C 00 50.00 100.00 ereauncy 500.00 1(},?;:]:
Final Result
Mo. Frequency (P) Reading c.f Result Limit Margin Height Anagle BRemark
QP QP P QP
[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [cm] [deg]
1 45.156 ¥ 49.6 -21.5 28.1 40.0 11.9 100.0 293.0
2 98.385 V¥ 55.5 -22.4 33.1 10.0 6.9 105.0 114.0
3 145.188 H 57.9 -25.2 2.7 0.0 7.3 389.0 162.0
4 148.098 W 56.0 -25.2 30.8 40.0 9.2 100.0 215.0
5 211.269 H 48 .1 -19.9 28.2 40.0 11.8 400.0  331.0
6 625.095 H 45.5 -7.6 38.9 47.0 8.1 396.0 205.0
% BE2E HO0le= Peak JHZ UM Detector® Quasi—-Peak® =AEH Zgh.
KES-QP16-F01(00-23-071-01) 43/ 89 g4+ 3S: KES-EM240341&
ANEEEAH= @A0I0INAS AH Soiio] RS EM &L SAE & 4 &LICH
0l AI?:“S’—“./VIOH st A EE A EHOI X (www.kes.co.kr)2 X</&tol HIOIXIOA =Eol5tal &= UASLICH




B S: KES-EM240341

0.6 ZAIE 2ol AI8 (1 GHz =1 Oi¥)
9.6.1 EE&H|
A ous ESN apivis | xomay Eﬁ &E
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 | 2024.03.06 | 14 |
ATTENUATOR 8491A HP 35496 2024.03.03 | 14 |
DOUBLE RIDGED _ 5
HORN ANTENNA SAS-571 A.H.SYSTEM,INC 781 2024.03.06 | 14 |
9.6.2 AI&§&tA @ AXHIF XHHIA
9.6.3 BHXHA
ec =1
22.2 C 46.7 % R.H.

9.6.4 AIRIYHE

1) —22)9.1.4 ANIEZEY S

23)

OIAIE D= S&

24) LIANIEDIDIE &

25)
26)

& Calculation

Result(PK/CAV) [dB(4V/m)]

Margin(PK/CAV)[dB
Reading(PK/CAV) :

-
w—/-\

AHE AEROINA

0~360°)

29| zIH SAIES

= (Reading(PK/CAV)[dB
] = Limit[dB(&V/m)] - Result(PK/CAV) [dB(ﬂV/m)]
71|3|X|/\|i|, Result(PK/CAV) :

2 FE010] 2 HolE
AOIM SFAIIID al0h
2s.
BZL000| IS 25

(V)] + c.f[dB(1/m)]

HIIXAX + Sk

ZI00 AL 20UESS BIXIE.

-

HILIE AIEIJIXN =0101 [t Ol AIZIEA,

iz 82,

Limit(QP) : MIgtat, ©(CHEILE BEZL + dllolg =4 + DU,IJI 2Hg - BT 2FHY, Margin:
OF&l gt
KES-QP16-F01(00-23-01-01) 44/ 89 F4-H5: KES-EM2403415
NEEEAE @AO0I0I0AS] HB Solgl0] L& I L SAS & £ &Lt
ol AI%“S’—“.HOH D8t DI0IRE SA SHOIXI (www.kes.co.k)2l H9iztol HOIXIOIA =I5t & ASLICH



KES

9.6.5 AIEZ1 : B A& [ FHE [ s8lS

[l
iy
re
ok

: KES-EM240341

OAEg 20243 028 052
B DC24V E2E

| <<B (1-6) GHz RE TEST(KES B-SAC #3)>> 5 February.2024 21:03
Model : SPA-M2000 Standard : CISPR Pub.32 Class A GHz 3m
Mode DC24V Operator KES
Pawer :
Ramark1
ANT © KOLAS AF
[dB(uV/m)

<CISPR32

<SPA-M21 DC 24 V_KC>

Spectrum(V.P|

80 E e FinallemiH
_E ——%—— Final ltam V)
70 E . Final Itam{V,PK)
- E-C‘é —+—— Final ltem(V.CAV)
g 50 £ - — e
40 |
2000 3000 4000 5000 6000
Fraguancy [MHz]
Final Result
No. Frequency (P) Reading Reading c.f Result Result Limit Limit Margin  Margin Height Angle Remark
PK AV PK, CAV PK AV PK GAV
[MHz] [dB(uV)] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(u/m)] [dB(uV/m)] [dB] [dB] [em] [deo]
1 1723.305 H 49.8 29.0 2.0 51.8 31.0 76.0 56.0 24.2 25.0 100.0 221.0
2 2440.856 V 43.6 2.1 6.4 50.0 3.5 76.0 56.0 26.0 20.5 100.0 355.6
3 3802.108 V 44.3 26.1 10.0 54.3 36.1 80.0 80.0 25.7 23.9 100.0 240.9
4  4067.696 H 41.3 27.5 11.0 52.3 3.5 80.0 60.0 7.7 21.5 100.0 83.7
5 5028.255 H 39.9 26.1 15.3 55.2 1.4 80.0 60.0 24.8 18.8 100.0 32.2
6 5225.013 V 40.2 25.9 15.3 55.5 11.2 80.0 60.0 24.5 18.8 100.0 183.6

% HEE HOIEl= Peak JeHZ0lA DetectorE PK, CISPR AverageZ 22t &8t 21} grel.

KES-QP16-F01(00-23-01-01) 45/ 89 YBS: KES-EM2403415
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e s KES-EM240341

ocC
—_
B PoE
<<8 (1-6) GHz RE TESTIKES 5-SAC #3)>> 5 Fabruary.2024 22:38
Modal : SPA-12000 Standard CISPR Pub.32 Class A GHz 3m
Mods :PoE Operator KES
Powar .
Remark1 :
ANT : KOLAS AF
[dB(uv/m)]

<CISPR32 A GHz 3m>
——————— Limit{PK)}

+ PK)
—+—— Final ltem( \f CAV)

i " P
ki
;C‘CC' 2000 3000 4000 5000 8000
Fraquancy [MHz]
Final Result
No. Frequency (P) Reading Reading c.f Result Result Limit Limit Margin Margin Height Angle Remark
K CAV K CAV PK AV PK CAV
[MHZ] [dB(uV)] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB] [dB] [cm] [deg]
1 1248.9 H 44.9 30.4 -1.8 43 .1 28.6 76.0 56.0 32.9 27 .4 100.0 339.6
2 2434 058 v 44.5 31.0 6.4 50.9 37.4 76.0 56.0 25.1 18.6 100.0 5.5
3 2744.350 H 41.9 28.7 7.6 49.5 36.3 76.0 56.0 26.5 19.7 100.0 91.8
4 2938.356 V 42.9 30.7 7.5 50.4 38.2 76.0 56.0 25.6 17.8 100.0 187.5
5 4993.178 V 39.4 26.0 15.3 54.7 41.3 80.0 60.0 25.3 18.7 100.0 122.9
6 5591.250 H 38.9 25.3 15.6 54.5 40.9 80.0 60.0 25.5 19.1 100.0 351.8

% ER2E HOIe= Peak JAeHZ0lAM DetectorE PK, CISPR AverageZ 2t2r &8t 21 gt

KES-QP16-F01(00-23-01-01) 46 / 89 YBS: KES-EM2403415
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e s KES-EM240341

9.7 &J| &&E AE

9.7.1 EF &I

Ol AIE&H

(=K~

Ke @ololoAel AEH S2lglol RE &I &
Kol thet 20iRE= A BHOIXI(www.kes.co.kr)2| &l<|&

=
°
-
2

_ mes| =
A E &I a9 ISESPN; dedHS i =] o
SHIELD ROOM #7 - DYMSTEC - - - |
ESD SIMULATOR ESS-2000 Noise Ken ESS0120454 | 2025.01.30 | 14 |
HCP - @ A0l O] UHlA - - - |
VCP - Noise Ken - - - |
9.7.2 ANIEZA : EXIF XHH A
9.7.3 &&ZXA
DIESEN ESRSEEA
2% (25 £ 10) °C 22.1 °C
ST (45 £ 15) % R.H. 46.0 % R.H.
Jl12h (96 + 10) kPa 100.7 kPa
9.7.4 AEYHY
@& 2+ 18 /1 =
gts AN EHA 330 ohm / 150 pF
oy == AEYH - J|s2H, Es9H
°= =7 EYUNE - 2HZIAEH, 28 EFH
=4 +/ -
g PIIIERAEY (H=2HE 10 3l 014, JIZ=Ed 10 3 04
Hs"Il )= B
gd A&t
SRS PARSEEIRS|
- ISESSEUS] PIES=RS! =5 ZgH =& ZgH
+4 kV +2 kV +4 kV +4 kV
I FSiel - +4 kv - -
- +8 kv - -
KES-QP16-F01(00-23-01-01) 47 / 89 H4-HS: KES-EM2403415
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KB 2o S KES-EM240341

]
) TAIEDIDI2 AIEA E= JIet 352 22 Hel= 1m 014 22(6H0 0F

StCt.

2) ZMIIo HA AEZ IAHOIE2 A4 2 me ZO0ZAM JIEBXH0 E=0tH, 622 20l Jisdt
IEEXNNEHN RSN RESE oHHL SHRZ2H 0.2 m 014 Ze2lcto0F StCt.

3) FOUGHILE & AWM AtEdts JDDl= JIE ZAY 22 0.8 m =012 HAEZH AW <0
aXlotH Bte £XIg JPle JIE8AE 20 0.1 m FHe 2o LEUE ZXIotd, U <0
OIAIED1012 AHIO0I2S & XISt

4) ANEZD THEES 26t FXD| Y LMD |= TAIEDID[S HEHH +2e2 AE MS QIIKSHT

5) HI EX2121 (II=S2121)2 AlEE IE AtEot D2l &

g 2A QD Hol =ZI0I0 SH= &MotE KHHOHOF etlh.

(i
]
@
>
02
e
m
m
I8
o0 o
10
|T
o
>_

DIs2EAIE]

1) |9 YHMIEES AN AR £4A0] LGN AEE A3 DAIEIIDINA

H=oPINA B2 AIAHOF otH, =222 2&0l E=& e - d HI)=
t

[a—

OIAIED101=2 28 Zcelot0oF 8tCt.
[BEYNAIE]
1) B89 9™ MIEE U™ Al A/AXE SHAIINI| Aol DIAIEIIDIN E=0H00F SHCY.
2) WAIED|DIS HHO| S&EEN UXICH ZEHUE0l HAXS FSEYMUH I UK 22 E2,
A& B M M3 ELZ THE 2SAMHA & S0 ESLE AMES & AIGHHOF SHCt.
KES-QP16-F01(00-23-01-01) 48/ 89 H+HS: KES-EM240341&
= ANESRAE @A0I0I01AS HS Sl210l PE MM X BAS & £ sLICH
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1
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5
5
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B S: KES-EM240341

9.8 2Atd RF &XDIE Al

9.8.1

=5 M Hl

o=
Az S SESY geiws | xomze | 250 0E
SEMI ANECHOIC
CHAMBER #3 - DYMSTEC - - - m
EMS Test S/W EMC32 R&S 10.10.02 - . m
SIGNAL Rohde & .
GENERATOR SMB 100A o 108252 | 2024.07.31 | 194 | m
HIGHPOREROUALL ssassz SUNGSAN | SSA532-001 - -
POWER METER E44198 Agilent GB40203000 | 2024.03.21 | 14
AVERAGE POWER . -
SENSOR E9301A Agilent MY52170007 | 2024.03.21 | 19 m
AVERAGE POWER | -
SENSOR E9301A Agilent MY41498669 | 2024.03.21 | 19 m
STACKED DOUBLE
LOG-PER- STPLO128 € | Schwarzbeck | 9128ES-121 - - m
ANTENNA
DOUBLE RIDGED ) §
ORN ANTENNA SAS-571 | A.H.SYSTEM,INC 781 2004.03.06 14 | m
9.8.2 AIE &4 1 SEMI ANECHOIC CHAMBER
0.8.3 &3 xA
== =
223 C 46.3 % R.H.

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

2 A

SIMHMA

ao=

52 /89

AE @A0lI0l0A2l HEH S2lglol RE &I & SAIE &
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9.8.4 AIEZXA
OHEILE I X
OHEILE Ael

AL E

FO= O/ MTHAIZE

9.8.5 Al

—y

A
e

) MBI AFSE X SPEAIA2
X

08!
0
Bl

Al
4

m

w @ 4

V/m

80 MHzto 1 GHz /1 s
1.8 GHz, 2.6 GHz, 3.5 GHz, 5GHz / 3 s

AM, 80 %, 1 kHz sine wave
1 % step

4 o

—

A

JIE BXNH2ZRH 0.8 m 014 =0I10AM HoH&l 1.5 mx 1.5 m2l Jtat
FAEXIS 0dB~+6dB OlUe @2 MIE0l SdSIUCE.

2) &aE TAIEIDI= m =012 HIEE=d AU A0 BHXIGHD, BIEEXIE LAIZJ11= 0.05
m&& 0.15m =0[2 HII*_'.:_ 2?0 £

3) A=A FO=0AMe XZHEZ BHEIO MIAIZEZ HAIEIDI0L S&6t0D Sgot=dl 28t
ANZ2tSCH Z00F otH, H™ F=LR0H< 0.5 s O0IahIt Z0ME QtEICH QI8 =I5 (o, 2
FI)0AE NS BEEAZS 2F 420 Mt HER2Z 24 6H0{0F &HCE.

4) S8 = AN oie ZEN Ot S&EE SZLY Y/E= MIIE SZFYYS L6

5) S =& Al = EX ¥ d58It JIE2 KS C 9835 54 GOl HECH.
KES-QP16-F01(00-23-01-01) 53 /89 S KES-EM2403415
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9.8.6 AIEZ: W A& O &7

OAEY 20243 028 072

B DC24V EE

O &H ZE
SE=plEcn’
pJESs = -
+H ==X
X A A A
=0 A A A
L= A A A
X=o A A A
O QUL &3 JIs (I ®IA AE /[0 88 AE) (O 20001, )
=Ein’
oIS -
+H S
O 84 2Dl (0 &8d
HSEIIZD
IS -
> s

247)

O d8& =12 [(80, 120, 145, 160, 230, 375, 435, 460, 600, 814, 835) MHz (£ 1 %)]
ot

= L

ol =Ho
KES-QP16-F01(00-23-01-01) 54 /89 S KES-EM2403415
NEEENE @A0I0I0A2 A S2lgiol RE & 2 & % &Lt
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KesK

B3 S KES-EM240341
9.9 &EIIH g U=s4a A
9.9.1 E&&H|
AHE &HH| fay I Z= X Qs A nEA ng | AE
SHIELD ROOM #7 - DYMSTEC - - - [ |
EMS Test S/W iec.control EM TEST 5.4.8 - - [ |
ULTRA COMPACT
(]
SIMULATOR UCS 500N7 EM TEST P1608172950 | 2024.11.09 | 1 |
MOTOR VARIAC MV2616 EM TEST P1552169719 | 2024.11.09 | 14 [ |
CAPACITIVE
(]
COUPLING CLAMP HFK EM TEST P1633183115 | 2024.11.10 | 14 |
9.9.2 AIE&A @ MAHL XHH A
9.9.3 &&ZXA
2c 5&
22.1 C 46.0 % R.H.
9.9.4 AN|l&EXA
oIItNeY Y =24 led NI LE +1.0 kv
el AN LE +0.5 kv
otz 1/CIXNE dOolE ZE +0.5 kv
AEHA BIZ2E 5 kHz (xDSLL! &< 100 kHz)
UAEA APSAIZE 5ns + 30 %
AEA F)| 50ns £ 30 %
HAE XIHAIZ2H 5 kHz O 15 ms + 20 %
100 kHz OIA 0.75ms + 20 %
HAE =D 300 ms £ 20 %
O1JF Al2t 1 2 0|a
o1} Bty Qe NRANI LE (ZE/ZZE IzY
2 NFHA ZE 2 (BHH ZE 2Yo)
Hds"It J|I= B
KES-QP16-F01(00-23-01-01) 56 / 89 H4HS: KES-EM2403415
ANESEEAH= @A0IOIHAL M S2Igl0] R HMl X SAIE & £ gi&LICH
0l AI%“S’—“.HOH st A EE A EHOIXI(www.kes.co.kr)2 T<{=tol HOIXIOA &ol5tal &= UASLICH
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9.9.5 A& YHE

1) AR DA HIYAEXIE = 848 It OE 4230 Z28IESE ZHE JDle X
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