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1. ARFTH
1.1. FiRlP R TR
VE (R 2R SARTEELF LD P
12 EAT e B RFRE3IZ I IS5 ]
i R P B B)RT AP
A& LED Lamp
A &35 9290030999
#E 4 2405-2480MHz
1 (EHEE = 16 B
EE 0-QPSK
S PCB Antenna
xR E Refer to the table “Antenna List”
# g Fr Auto
Antenna List
No.[Manufacturer Part No. Antenna Type Peak Gain
1 |Slot antenna Slot antenna PCB Antenna -0.7dBi for 2.4GHz
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1.2. EEHBERP
I FpIER RREP:
<1> # |4 LED Lamp- & 7 7 Bluetooth 5.0 fv Zigbee # it - }* 3£ £ 5 Zigbee enp|3R4R 4 ;)
# 2 &5 PCBAntenna- &3 2.4GHz 5 §4it - f1* O-QPSK 23 % = % &k @z su gl 47 5 11
1826 52 RIFRAEE » BEEH TS EE P o
AEEY GEOREM I REEL R R FREE Y GHREAR RS 2 E Y
YRF gL 13§ -
(1) # 5481 & 2 i 12t
<I> FRIEE S F- -
<2> [FRIKE BEuEl o @ % 24GHz 5 PR S o 1% O-QPSK 33 % = 3% k iixzugt
rH x5 > 7% PCBAntenna -
<3> AR M BFITTHR 5 4 ) 2402 - 2480MHz -
<4> HH 16 B TR > 1 ITAEEAE S L
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
Channel 11: 2405 MHz Channel 12: 2410 MHz Channel 13: 2415 MHz Channel 14: 2420 MHz
Channel 15: 2425 MHz Channel 16: 2430 MHz Channel 17: 2435 MHz Channel 18: 2440 MHz
Channel 19: 2445 MHz Channel 20: 2450 MHz Channel 21: 2455 MHz Channel 22: 2460 MHz
Channel 23: 2465 MHz Channel 24: 2470 MHz Channel 25: 2475 MHz Channel 26: 2480 MHz
<6> pl;## %8 : Hue Approbation Tool V 1.5.3.0
Parameters of test software setting
Frequency 2405MHz 2440MHz 2480MHz
Zigbee 10 10 10
ST A R R B R S
<8> #A %> ;% 1 O-QPSK # % o
<9> PIFT & : AC110V/60Hz -
2. PRRIKE RIFL RS
FRRIER Ry M U RGE o
Mode 1: % & %
RIRAECES S Mode 2: #1c %
Mode 3: Normal mode
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1.3. KSR EER
BRIER PRER S HER AAREF LR EE ST

Product ‘Manufacturer ‘Model No. |Serial No. Power Cord
N/A

Signal Cable Type ‘Manufacturer ‘Model No. ‘Signal cable Description
N/A

14. Bl AL LR

EUT

1.5. R F P ITAA

fe k4ot B 14 557 o

¥ T P Ecse 404 5042 3% Hue Approbation Tool V 1.5.3.0 ©
FEUAR S 2 A 5L A ©
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B e iRl #

A el ISl I M
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RIFFIRR B RIER &

WRE R FE RS
P RA P

FFR

Performed Item Items Required Actual
) Temperature (°C) 10~40 °C 20.8 °C
Conducted Emission _
Humidity (%RH) 10~40 °C 65.6 %
) o Temperature (°C) 10~40 °C 26.0 °C
Radiated Emission —
Humidity (%RH) 10~90 % 61.0 %
) Temperature (°C) 10~40 °C 22 °C
Conductive —
Humidity (%RH) 10~90 % 55 %
MEE A 2 RRE zls §
IR E WM BIER A OPIRET T INE IR
AR IREE P HP - P FzELi - Lwp

iRy
p.\sF /pr‘)oﬁ'ié
T e
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e E
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2.2. RIFXKEGP W
For Conduction measurements /SH1

Equipment Manufacturer Model No. Serial No. Cali. Data  |Due. Data
X |EMI Test Receiver R&S ESR7 101601 2021.06.19 |2022.06.18
X |Two-Line V-Network |R&S ENV216 101306 2021.04.08 |2022.04.07
X |Two-Line V-Network |R&S ENV216 101307 2021.05.04 |2022.05.03
X |Coaxial Cable DEKRA RG400 BNC RF001 2021.05.24 |2022.05.23
Note:
1.  All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3.  Test Software version : AUDIX e3 V9
For Conducted measurements /SH2

Equipment Manufacturer Model No. Serial No. Cali. Data  |Due. Data
X  |Spectrum Analyzer R&S FSV30 103466 2020.12.28 |2021.12.27
X  |Peak Power Analyzer |[KEYSIGHT 8900B MY51000539 |2021.06.07 (2022.06.06
X |Power Sensor KEYSIGHT NI1923A MY59240002 |2021.05.17 (2022.05.16
X |Power Sensor KEYSIGHT NI1923A MY59240003 |2021.05.17 (2022.05.16
Note:
1.  All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : DEKRA Conduction Test System V9.0.5.
For Radiated measurements /966-1

Equipment Manufacturer Model No. Serial No. Cali. Data  |Due. Data
X |Loop Antenna AMETEK HLA6121 56736 2021.04.14 (2022.04.13
X |Bi-Log Antenna SCHWARZBECK VULB9168 9168-0675 2021.08.11 |2022.08.10
X |Horn Antenna ETS-Lindgren 3117 00203761 2020.11.23 |2021.11.22
X |Horn Antenna Com-Power AH-840 101087 2021.06.18 (2022.06.17
X |[Pre-Amplifier EMCI EMC001330 980254 2021.01.20 (2022.01.19
X  [Pre-Amplifier EMCI EMCO051835SE |980312 2021.02.24 (2022.02.23
X  [Pre-Amplifier EMCI EMCO05820SE 980362 2021.08.24 (2022.08.23
X  [Pre-Amplifier EMCI EMC184045SE |980369 2021.04.27 (2022.04.26
X |Filter MICRO TRONICS BRM50702 G251 2021.09.16 |2022.09.15

Filter MICRO TRONICS BRMS50716 G188 2021.09.16 |2022.09.15
X |EMI Test Receiver |R&S ESR 102792 2021.12.15 (2022.12.14
X |Spectrum Analyzer |R&S FSV3044 101113 2021.02.04 (2022.02.03
X  |Mircoflex Cable HUBER SUHNER SUCOFLEX 102 [MY3380/2 2021.08.30 |2022.08.29
X |Coaxial Cable SGH, EMCI, SUHNER [HA800, SGH18, |HY2108-003C|2021.03.03 (2022.03.02

SUCOFLEX 106,
EMC106

Note:

1.  All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : AUDIX e3 VO.
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2.3. LR TR

FFET R 19 DEKRA P 0~ B {77 38 & Af L ehi® BRIB T &7 70 F it o
WEOFHEI LIRS I RPN k=2DFFFF TN FLRGS 95% ¢
i BRI RS LG RRG o TR FORRIE D PR R TR 0 RS R ERE L

MFERNET > B EATR T RRIGE F R RS AP SRR -

Test item Uncertainty
Ry BET R RGR +3.42 dB
LR e +0.91 dB
) Under 1GHz Above 1GHz
i 5 3R E
+4.06 dB +3.73 dB
R 2. RFE 35 6 +2.53 dB
Under 1GHz Above 1GHz
O S A ] h 2 =R 100 F AR RE
+4.06 dB +3.73 dB
W AR R +682.83 Hz
BFHTHIBR +2.53 dB
Duty Cycle +2.31 ms
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3. TR BT R
3.1. TR
PR BRELR § S AP BRI L % 33 8 D T L TR M F
SHEEH B @R TRA M 150 kHz~30 7 F A(MHz)2 54 T R (LT g5 &
- TIRAEERE B T BT AR 2 U] E e R B PR ESE S0 AT fI(uH) 2 50 ®
¥ (Q)2 7RI FfE € % i (Line Impedance Stabilization Network ; LISN) o #7 5 & e
T E S B

Frequency #7 & 4= ¥l @ 4] B (dBuV)
MHz B B TinE
0.15-0.50 66-56x) 56-46¢x)
0.50-5.0 56 46
5.0-30 60 50

ST 2 B

3.2. R 2

s

Hpld B E 80 A 2 LR L G (“);? AA SRR ) BERPF T RAED
TR IEFUE R B(LISN) » F P indF R4~ 2 LISN §E 80 = 4 » I #-F R 5 43012 30
340 2o k2 \g.ﬂ/jﬂ‘]éﬂ*“*,}ﬁéﬂc’i,% L_J_'#'_IIF;P-ELT R ITERVARE BRE
- X ER o RRRES R 2 RIE R 0.15MHz-30MHz > “TERI2ZF By - B % E
(Quasi-Peak Value)% I 328 (Average Value) © 35 £ T2 3474 % % 10kHz -
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3.4.

TIRABERFRE R

Date: 2021-1217

Site 1SHL
Condition :Line
Mode :Zigbee 2448MHz_TX
test by  :Gerry
Level (dBuV)

87.5|

75.0]

62.5)

Conduction(QP)

Conduction(Av)

Site :SHL

Condition :Neutral

Mode :Zigbee 2448MHz_TX
test by  :Gerry

Level (dBuV)

Date: 20211217

Conduction(QP)

Conduction(Av)

015 02 [ 2 10 0 30 0.15 02 0s 2 10 0 30
Frequency (MHz) Frequency (MHz)
No Frequency Level Limit QOver Read Factor Remark No Frequency Level Limit Over Read Factor Remark
Line Limit Level Line Limit Level
MHz dBuV/m  dBuV/m a8 dBuv a8 MHz dBuV/m  dBuV/m a8 dBuV a8
1 8.167 58.35 65.13 -6.78 48.65 9.78 QP 1 9.165 57.44 65.20 -7.76 47.73 9.71 QP
2 8.167 43.58 55.13 -11.55 33.88 9.78 Average 2 0.165 41.66 55.208 -13.54 31.95 9.71 Average
3 08.253 46.41 61.66 -15.25 36.72 9.69 QP 3 0.250 46.55 61.74 -15.19 36.84 9.71 QP
4 0.253 33.65 51.66 -18.01 23.96 9.69 Average 4 0.250 31.89 51.74 -19.85 22.18 9.71 Average
5 0.447 39.04 56.93 -17.89 29.34 9.7¢ QP 5 0.621 37.36 56.00 -18.64 27.64 9.72 QP
6 0.447 23.67 46.93  -23.26 13.97 9.70  Average 6 0.621 21.79  46.00  -24.21 12.07 9.72  Average
7 0.689 41.73  56.80  -14.27 32.01 9.72 P 7 1.550 35.98  56.00  -20.02 26.18 9.80 QP
8 0.689 27.71  46.60  -18.29 17.99 9.72  Average 8 1.550 2210 46.00  -23.90 12.30 9.80  Average
9 1.517 37.83 56.00 -18.97 27.24 9.79 QP 9 2.854 33.38 56.88 -22.62 23.25 18.13 QP
10 1.517 24.97 46.00 -21.03 15.18 9.79 Average 18 2.854 22.72 46.008 -23.28 12.59 18.13 Average
11 25.871 41.34 60.00 -18.66 30.68 10.66 QP 11 24.918 38.64 60.00 -21.36 27.87 10.77 QP
12 25.971 35.31 50.00 -14.69 24.65 10.66 Average 12 24.918 32.55 50.00 -17.45 21.78 10.77 Average
Note: Note:
1. Level = Read Level #+ Factor 1. Level = Read Level + Factor
2. Factor = LISN insertion loss + Cable loss 2. Factor = LISN insertion loss + Cable loss
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
site 1SHL Site :SHL
Condition :Line Condition :Neutral
Mode :Zighee_2448MHz_RX Mode :Zigbee_2448MHz_RX
test by :Gerry test by  iGerry
Level (4BuV) Date: 20211217 | Level @BuV) Date: 20211217
87.5| 87.5
750 75.0)
625| Canduction(QP) 62.5 Conduction(QP}
500 Conduction(AV) Conduction(AV)
375 1
1
250
125|
015 02 05 2 10 20 30 0.15 02 05 2 10 0 30
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB MHz dBuV/m dBuV/m dB dBuV dB
1 0.166 57.53 65.14 -7.61 47.83 9.70 QP 1 0.165 56.65 65.19 -8.54 46.94 9.71 QP
2 0.166 42.85 55.14 -12.29 33.15 9.7¢ Average 2 0.165 41.e1 55.19 -14.18 31.30 9.71 Average
3 .249 44.47  61.78  -17.31 34.78 9.69 QP 3 0.250 45.67  61.74  -16.07 35.96 9.71 Q@
4 0.249 29.78 5178  -22.00 20.09 9.69  Average 4 0.250 30.91 5174  -20.83 21.20 9.71  Average
5 0.687 41.68  56.80  -14.32 31.96 9.72 P 5 0.516 36.61  56.80  -19.39 26.99 9.71 Q@
6 0.687 27.86 46.060 -18.14 18.14 9.72 Average 6 9.516 21.208 46.08 -24.80 11.48 9.71 Average
7 1.565 37.82 56.08 -18.18 28.03 9.79 QP 7 1.726 34.41 56.08 -21.59 24.59 9.82 QP
8 1.565 26.85 46.00 -19.95 16.26 9.79 Average 8 1.726 22.13 46.00 -23.87 12.31 9.82 Average
9 2.882 36.18 56.00 -19.82 26.85 10.13 QP 9 3.384 34.49 56.00 -21.51 24.18 168.31 QP
le 2.882 26.53 46.00 -19.47 1l6.40 10.13 Average 10 3.384 23.46 46.00 -22.54 13.15 le.31 Average
11 26.507 42,62  60.60  -17.38 31.98 10.64 QP 11 25.280 38.70  60.00  -21.30 27.93 10.77 QP
12 26.507 36.50  56.60  -13.50 25.86 10.64  Average 12 25.280 32.58  50.00  -17.42 21.81 10.77  Average
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = LISN insertion loss + Cable loss 2. Factor LISN insertion loss + Cable loss

3. Over Limit = Level - Limit Line

3. Over Limit = Level - Limit Line
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4. L2 fﬁ_ﬁ] %
4.1. T 2

R FSL R B L | M R B TR 2 % 4.10.1.2 & > 3 (5% 2400-2483.5
#(MHz)2. 3 75 & % 75 BOAEGE 2 B 5 5o Bic i 3) S 3R 5 518 5725-5850 v 4% (MHz)
200 B s T T (W)(F)T e
EHE TR BHEE R § K S B AR F 41013 & % 0 2 E N B B
(R A SR 2 S BN F A 6dBi 0 ikt AZE 2 dB B ® R ROR N S
dot T E N BR BE L (FRE S RS T S|~
63 2400-2483.5 ¢ #(MHz)% > H 3 54 % 52 = & {44 ¥ 4216 6dBi > > 4216 3dB %
i 1dB 2 % A
H (037 5725-5850 ¢ #(MH2)F » # 5 o % 812 % o {24 5 4236 6dBi> 7 F ' 10 8 1o
& oo
oo B RSNELHELER TR Y S N 0 ¥ A SR B S EL A N X B2 R U F AR
FRLEFZEDS EF s BHARCARLFHTFLEETE > IR AH LA
GEH G AR A AT SE RS BB L P e §

PRALNE TR AT EREFFL T

i
]

4.2. R

FRl 2o X ARG S 2 R E 18 3 Power Meter RF 35%] » =4 B Maximum peak
conducted output power > % £ #| Maximum conducted (average) output power FF #-i¢ * Power

Meter p & gate ¥ it °

43, RBRHEE

EUT RF Cable Power
[I:D Meter
SMA
Connecter
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4.4. #EE D F RS

%l %4 : LED Lamp

&Rl A5 1 9290030999 BOF OB 2 f_ﬁ_ﬁ%] At &
B 3 4E g ¢ CH 11, CHIS, CH26 BB & Mode 1: R
B F P OC110& 127 16 P ki3 B = A
Channel No. Frequency Measurement Required Limit Result
(MHz) (dBm)
11 2405.00 10.33 1Watt= 30 dBm Pass
18 2440.00 10.32 1Watt= 30 dBm Pass
26 2480.00 10.34 1 Watt= 30 dBm Pass
B 0P PR R PASS
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5, TR B R
5.1. §r R

FHE T BHL R € M I B R PR L F 41013 & 0 F v LB 50 gt gk gk
e FHF R M2 2 e L FAQIE 6dBI 0 ik UTAE 2 dB Bo® £ rOR By o
4ot 3 F T N EREBL R (TR > R AT A5 -

ﬁﬁﬁom&m&5wﬁmmgﬁ’ﬂ%%%ﬁiiéﬁﬁiﬁﬁwm,@%ﬁﬁ@&m%
M 1dB 2. i@ ﬁg‘] A X oo

3 1697 5725-5850 ¢ A (MHz)F » 3 5 b4 2 82 2 o (L4 5 4236 6dBi» 7 F '# i @y o

Lo RGBT R Y N I s R B R L 2 2 BT R SR e
FTARZEFPXHDI EFM - BRSREARLEHFFRLEF X R TRAHFFH S
FERFE G TR AU RS B R MR R Y S e g

PALL TR LA RH P 2T E

pE
FERR R BIEL R § M P B R BREZ F 41014 § R TR AR X
32 &R T2 o

5.2. * AR

ke
]

#* LED Lamp # = 4% 5 > %] %5 PCB Antenna (# ' = 51213 )

Antenna List

No.|Manufacturer Part No. Antenna Type Peak Gain
1 |Slot antenna Slot antenna PCB Antenna -0.7dBi for 2.4GHz
XMz B RH LSS PASS
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6.2.

ﬁj”]"l%&/? F‘é‘
# R

RHRTEABIEL R € M FEPE B PR L F 41015 & @ R FRGLEE
100 + &% (kHz)p -3 84 B 74 2 chbPip s FApET R ¥ 4 F R 7 ¢ 783977 # F2 100+

# (KHz) N chsgag 55 & 5 B F % 20 4 B (dB) » M BHHE B R d5 54> ) E o p o 5 5205 35
G ARE 2 R R E R 3.6 SR -

B R QAL R § i A E ﬁﬁﬁ%ﬁi¥3.%’i ‘%ﬁ*ﬁ’%i%%
éi%ﬂf*ﬁ*:%%aﬁ o B THGRE FARETALUE S P H AR B2 Fa A FAA
S AR E e MR UG E L R o

A F () T Hhe B (BR/ 2 ) PIEE(D 7))
0.009 - 0.490( 7 ) 2400/f(kHz) 300
0.490(# % )~1.705(%) 24000/f(kHz) 30
1.705(% $)-30 (% %) 30 30
30(5)-88(%) 100 3
88 (% 7)-216(%) 150 3
216 (% 5)-960 (%) 200 3
960 (# )1} 500 3

P A2 T HRAE M F A 9-90kHz + #(kHz) ~ 110-490 + #k(kHz) < 2 1000 -¥ & (MHz)
M b2 et HERI TG HRAEL AR 0 AN 6,152 $2 M H e AFS 2 5
s CISPR %% {8 (quasi-peak) ik BRI E ; b0 b L9y L2 BERRIZ PR B £ 5 65 &2
W d SR EREFFRFEGEF 614 82 T o

% 80 24 (Rlz## B>t 1GHz)= B 150 2 4 (Rl## B % > 1GHz)2 22448 £
( AR A b ) Lo ¥ 360 B X MENEEFRS ImiESR > AT A1
4 2R FRE > UERFRF LA SAGEHTERAE cFRAAT PRI E LTS e

CRED SER E ET S TX
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Under 1GHz Test Setup
le T am | >l
I m 1
o 1
1 -
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TAR S H R X M
MBRTMUAELL 4
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% a4 S LN |

ik ) fr2 @GR L 3
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Above 1GHz Test Setup | J I_
le 3 |
l L™ !

RF & 4 78

xR
A E R M
MEAEVIAELL 4
P 3

T TR R
P2 B EEg s 3
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" AAAMAAAMAAMAAAA
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6.4.

15T RIS

site :966-1 site :966-1
Condition :3m ,HORTZONTAL Condition :3m  ,VERTICAL
Mode :TX_ZigBee_2405MHz Mode :TX_ZigBee_2485MHz
TEST BY  :Caster TEST BY  iCaster
- Level gauvim) Date; 20211101 | Level gBuvim) Date: 20211101
87.5| 87.5
750 FCC_16.247_PK 750 FCC_15.247_PK
625 7 625 T
1 FCC_15.247_AV FCC_15.247_AV.
50.0) + 50.0 5
37.5| 37.5|
25.0| 25.0|
125] 125
1000 5800, 10600, 15400 20200. 25000 000 5800. 10600, 15400 20200. 25000
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark No. Frequency  Level  Limit over Read  Factor  Remark
line  Limit  Level line  Limit  Level
MHz dBuV/m  dBuV/m 8 dBuv d8 Mz dBuV/m  dBuV/m a8 dBuv a8
1 48le.00  53.24  74.80  -20.76  56.69  -3.45  Peak 1 4810.000  31.00  54.00  -23.00  34.45  -3.45  Average
2 7215.008  46.61 7.3 46.01 .60  Average 2 48le.0ee  54.64 74.88  -19.36  58.09  -3.45  Peak
3 7215.008  57.32 . 16,18 57.22 .60 Peak 3 7215.088  44.87  54.88  -9.13  44.27 .60 Average
4 9620.080  45.93  74.0  -28.67  43.45 2.48  Peak 4 7215.60  57.59  74.80  -16.41  56.99 .60 Peak
5 12025.000  49.15  74.00  -24.85  44.60 4.5  Peak 5 9620000  46.51 74.08  -27.49  44.03 248 Peak
6 16835.008  49.32  54.88  -4.68  37.11  12.21  Averege 6 12025.086  51.35  74.88  -22.64  46.81 4.5 Peak
7 16835.088  62.17  74.69  -11.83  49.95  12.21  Peak 7 16835.080  43.34  54.80  -10.66  31.13  12.21  Average
8 16835.000  57.29  74.00  -16.71  45.08  12.21  Peak
Note:
1. Level = Read Level + Factor Note:
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 1. Level = Read Level + Factor
3. Over Limit = Level - Limit Line 2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line
site 1966-1 site 1966-1
Condition :3m  ,HORIZONTAL Condition i3m  ,VERTICAL
Mode iTX_ZigBee_2440MHz Mode 17X ZigBee_2448MHz
TEST BY  :Caster TEST BY  :Caster
1gLevel (dBuvim) Date: 2021.11-01 1 ggLevel (dBuvim) Date: 20211101
87.5| 87.5
50 FCC_15.247_PK. 75,01 FCC_15.247_PK
62.5| F 62.5| F
FCC_15.247_AV FOC_15.247_AV
500 1 < 500 B
375 374
25.0| 25.0|
125| 12.5|
1000 5800. 10600. 15400. 20200. 25000 1000 5800. 10600. 15400. 20200. 25000
Frequency (MHz) Frequency (MHz)
No. Frequency Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
line  Limit  Level line  Limit  Level
dBuV/m  dBuV/m 48 dBuv a8 @Buv/m  dBuV/m @ dBuv a8
1 4gse.oce  47.21  74.60  -26.79  56.59  -3.38  Peak 1 4sse.0ee  49.91  74.88  -24.89  53.29  -3.38  Peak
> 730.000  50.12  54.80  -3.88  49.48 0.64  Aversge 2 7320.080  46.57 54.86  -7.43  45.93 .64 Average
3 7320.000  60.95  74.80  -13.05  60.31 0.64  Peak 3 7320.000  59.67  74.88  -14.93  58.43 8.64  Peak
4 9760.000  48.85  74.00  -25.95  45.44 2.61  Peak 4 9760.680  44.56  74.00  -29.44  41.95 2.61  Peak
5 12200.080  51.04  74.60  -22.95  46.30 474 Peak 5 1200.080  52.88  74.08  -21.12  48.14 4.74  Peak
6 1708e.000  47.23  54.80  -6.77 3471  12.52  Average 6 17080.000  53.59  74.00  -20.41  41.07  12.52  Peak
7 1703e.008  59.77  74.80  -14.23  47.25  12.52  Peak
Note:
Note: 1. Level = Read Level + Factor

1. Level = Read Level + Factor
2. Factor = Antenna- Factor + Cable Loss -
3. Over Limit = Level - Limit Line

Preamp Factor

2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line
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Site :966-1
Condition :3m  ,HORIZONTAL
Mode :TX_ZigBee 2480MHz

TEST BY  :Caster

10pLevel (dBuVim) Date: 2021-11-01

87.5
750 FCC_15.247_PK
7
625
FCC_15.247_AV.
500 1 4
37.5
250
125
1000 5800. 10600. 15400. 20200. 25000
Frequency (MHz)
No. Frequency Level Limit Qver Read Factor Remark
Line Limit Level
MHz dBuV/m  dBuV/m dB dBuv d8
1 4960.008 48.22 74.00 -25.78 51.48 -3.18 Peak
2 7446.000 58.79 54.00 -3.21 50.19 0.60 Average
3 7440.000 60.82 74.00 -13.18 60.22 0.60 Peak
4 9920.000 48.50 74.00 -25.50 45.66 2.84 Peak
5 12400.000 52.27 74.00 -21.73 47.53 4.74 Peak
6 17360.000 49.61  54.00 -4.39 36.53 13.08  Average
7 17360.800 63.43  74.00  -10.57 58.35 13.08  Peak

Note:

1. Level = Read Level + Factor

2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Site :966-1
Condition :3m ,VERTICAL
Mode :TX_ZigBee 2480MHz

TEST BY  :Caster

1goLevel (dBuVim) Date: 2021-11-01

87.5
75.0| FCC_15.247_PK
62.5|

: H FCC_15.247_AV
.

50.0) .

375

25.0|

12.5|

1000 5800. 10600. 15400. 20200. 25000

Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
line  Limit  Level
Mz @Buv/m  dBuV/m @ dBuv a8

1 490.000  49.46  74.88  -24.54  52.64  -3.18  Peak
2 7448.086  44.09 54.88  -9.91  43.49 8.60  Average
3 7440.008  57.45  74.80  -16.54  56.86 .60  Peak
4 9920.680  45.21  74.00  -28.79  42.37 2.84  Peak
5 12400.000  51.53  74.00  -22.47  46.79 4.74  Peak
6 17368.088  45.91  54.88  -8.89  32.83  13.08  Average
7 173e.0ee  S6.77  74.88  -17.23  43.69  13.08  Peak
Note:

1. Level = Read Level + Factor
2. Factor = Antenna- Factor #+ Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Site 1966-1
Condition :3m  ,HORIZONTAL
Mode :TX_Zigbee 2440MHz

TEST BY  :Bob Chiu

opLevel (dBuvim) Date: 20211215

700
60.0
FCC|CLASS-B
500
— T
40.0)
b

300 5 9

200

100

30 224, 418, 612. 806. 1000
Frequency (MHz)
Mo. Frequency  Level  Limit Qver Read  Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuv dB

1 128.940 32.e1 43.50 -11.49 44.94 -12.93 QP

2 188.118 39.30 -4.20 53.25  -13.95 QP

3 299.660 45.31 -0.69 56.56  -11.19 QP

3 349.138 40.99 -5.01 51.12  -18.13 QP

5 672.148 26.57 -19.43 30.10 -3.53 QP

6 787.578 30.37 -15.63 32.18 -1.73 QP

Note:

1. Level = Read Level + Factor

. Factor = Antenna Factor + Cable Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The emission under 3MHz was not included since the emission levels are
very low against the limit.

BN

Site 1966-1
Condition :3m  ,VERTICAL
Mode :TX Zigbee_2448MHz

TEST BY  :Bob Chiu

aoLevel [dBuvim) Date: 20211215

70,

60.0

FCC/CLASS B
50.0
[ s i
40.0)
5
30.0) s
209
0
30 224, 418, 612, 806. 1000
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB

1 114.39@ 37.42 43.50 -6.08 51.82 -14.40 QP

2 184.230 37.78  43.58 -5.72 51.19  -13.41 QP

3 246.310 45.60  46.80 -0.40 58.43  -12.83 QP

a 326.820 42.47  46.00 -3.53 52.79  -10.32 QP

5 598.420 31.82 46.08 -14.98 35.36 -4.34 QP

6 935.810 29.47 46.008 -16.53 29.87 -0.48 QP
Note:

1. Level = Read Level + Factor

2. Factor Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The enission under 38MHz was not included since the emission levels are
very low against the limit.
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Site :966-3 site :966-3
Condition :3m  ,HORIZONTAL Condition :3m  ,VERTICAL
Mode :RX_Zigbee 2440MHz Mode :RX_Zigbee 2448MHz
TEST BY  :Bob Chiu TEST BY  :Bob Chiu
goLevel (@BuVim) Date: 20211101 goLevel (@BuVim) Date: 20211101
704) 700
60.0} 60.0|
FCC/CLASS-B FCCCLASS-B
50.0} 50.0|
3
40.0| 40.0|
! 13
300 - 5 b 30, 2 3 4 4
20.0} 20.0|
10.0} 10.0|
30 224. 418, 612, 806. 1000 30 224. 418 612, 806. 1000
Frequency (MHz) Frequency (Mz)
No. Frequency Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line  Limit  Level Line  Limit  Level
MHz dBuv/m  dBuV/m a8 aBuv a8 MHz aBuV/m  dBuV/m a8 aBuv a8
1 39.008  35.97 40.80  -4.03  49.20  -13.23 QP 1 49.480  33.56  40.08  -6.44  45.24  -11.68 QP
2 268.860  44.69 46.60  -1.31  56.83 -12.14 QP 2 154160 28.16  43.58  -15.40  39.43  -11.33 QP
3 358.839  46.65 46.60  -5.35  49.82  -9.17 QP 3 Me.860  28.71 46.0  -17.29  36.62  -7.91 QP
4 620738 26.38  46.80  -19.62  29.87  -3.49 QP 4 629.460  27.18  46.00  -18.82  30.46  -3.28 QP
5 732.280  28.89  46.00  -17.11  30.57  -1.68 QP 5 802.120  29.59  46.00  -16.41  30.51  -0.92 QP
6  860.280  29.67  46.60  -16.33  36.03  -0.36 QP 6  938.8%0 3.5 46.88  -15.41  29.98 8.61 QP
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit - Level - Limit Line 3. Over Limit - Level - Limit Line
4. The emission under 38MHz was not included since the emission levels are 4. The emission under 3@MHz was not included since the emission levels are
very lou against the limit. very low against the limit.
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7.2.

7.3.

R g 2 RF @ 84 5
#rARE
EHR PR BIEL R £ I EH AR ¥ 41015 8 0 @ 4 R 2

EE 100 + 45 (kKHz)p > 3 SP48 07 A 4 b st SAPETR PR PRI ¢ 3 AR TR F 2
100 + A (kHz) P ensd#g #6 5 - 3 % JF % 20 dB > 00 S44F @ H X 4 542 SVRIE o 4o Eﬁ}\_&” g
W 410.L2(1)(C)2 % M Fogig 1 SR RID S 0 2R 30dBe 0 B0 R 3S E R
SR s b0 R E % 3.6 82 R o
ER2 2

BRI R GREE B € M S B R 2 2 A SRR B K SRRl £
Y ARR (S ) RS2 RF @ 5 s

(- ) AT R LT

Lo S de = B R DR P g S g 2 d R ,;auﬂg&i B SHE X T E 10
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2. fRTAE R 5 100kHz » ARZAAE B4 ] 3N fR47HE B o
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RF Cable i e
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7.4. R s 52, RF 8 H8 SRR 2 %

%l %4 : LED Lamp

& R4 3150 1 9290030999 Bl O P RS2 RF G e
B 3 4 i CH 11 (2405MHz) B OBC Y 0 Mode 10 g 6 R
Bl P H I110# 127 15p thip B - i E

30MHz-25GHz

Spurious Emission(30MHz-25GHz)

[—— LimitTine: -13.34
20 ¥ REW: 100k, VBW: 300k |
10 F Sweep Time: Auto 3
0
10
£ 20
2 30+

40 §

50 + 1
60

Reading Value |
T

TJ0
-80

GHz

IR 2. RE i 338 shiplid g % PASS
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8. AR 2 TR 100 F AR
8.1. T 2

R FE A BFL R € S FEE R EERE L F 410158 R R R
& 100 + A% (kHz)p ’%W‘ﬁﬁ%éi PR FAPEOT R YA P RY ¢ PR TR P S L
100 + #&(kHz)p e g2 % 0 3 2 20 B 20dB » 72 S44F B F N 5 542 ViR o o SHs L A
& 4.10.1.2(1)(C)z % & @%% HEERPAE L ARFI0dBe o FRE IS &S
“%%.§$ﬁ%&ff@ﬁb¥ 3.6 &2 e

RIFR L B E | € M ST B R L ¥ 3.6 ST SR A 2 R fde

A ERE TR OHL | GRS SR M EACLP L 6 3.6 8 K SRR f A
RPEFETIRERTE D B DHHAF FRETL2UE > T R L B2 F A FR
WA R o B EE e B 2 P SO -

HE (AR ) TR (B R/ 2 7)) BIEE(2 )
0.009 - 0.490( ) 2,400/4F 2 (+ #%) 300
0.490 (% 3)—1.705 (%) 24,000/4F % (+ #%) 30
1.705(% 5)-30(% ) 30 30
30(5)-88(%) 100 3
88 (% $)-216(%) 150 3
216 (% $)-960 (%) 200 3
960 (# )2+ 500 3

b AR 2 T HRAE M F A 9-90kHz + #%(kHz) ~ 110-490 + #%(kHz) 2 2 1000 - #%(MHz)
Wbz st BHERINTHEERABL AR P E R LY 6152 F2 T B A2 g
Jis v+ CISPR %% i (quasi-peak) ik BRI ; b0t 2974y T BERRIEF R B £ % 6.5 &2
R A F R ERMFFRRAFES 614 82 T o

8.2. ER
RF Conducted Measurement:
Rl 2. R RBGD FF 2 FRA L BRI HASITRRF %] » b R TS TR RIT R

#FF 5 100kHz » ARUAE B+ *H 247 RAE & o

FRP R ¥ FSRET R

RF Radiated Measurement:
FRFEE 150 2 2 2L A G
P OCEERRS 3mEEH o 3 RV &
FRART PR TE LF S e
BRI el ¥ SR ET SR

(FHEAASZEE ) A5 7 360 B > e
428 BRE - NERERF A BEHTHRR
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83.  RIFFEHW

RF Conducted Measurement:

RF Cable e
EUT T A A AT R
SMA
Connecter
RF Radiated Measurement:
le — )
[ m "l
RF w78
¥ &
EHAE R M
MEFREVIAELL 4
N3
#ipl R gk R
$2 B R L 3
S5 ) KA AAAAAAAAAA

! | Rk [ TR

3

Note: & * #F F & B /2 2 £ 100 * et > @ % fF 54~ /€ - 6 dB#E %2 * IMHz i * »* 100kHz
im ¥ PASS > # 't 2 iRl R sy
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84.

AR 2 TR 100 F AR

)

Site 1966-1
Condition :3m ,Horizontal
Mode :TX_ZigBee 2405MHz
TEST BY  :Johnny

430kevel [Buvim)

Date: 2021-11-01

FCC_15.247_AV

Read
Level

79.50

2310 2350, 2390, 2430,
Frequency (MHz)
No. Frequency  Level  Limit over
Line Limit
MHz dBuV/m  dBuV/m d8
1 2366.400 30.92 5400  -23.08
2 2405.000 90.24 oo oo
Note:
1. Level - Read Level + Factor
2. Factor - Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit - Level - Limit Line
4

very low against the limit.

2470 2510
Factor  Remark
a8
10.75  Average
10.74  Average

. The emission under 30MHz was not included since the emission levels are

Site 1966-1
Condition :3m ,Horizontal
Mode :TX_ZigBee_2405MHz
TEST BY  :Johnny
13 Level (dBuVim) Date: 2021-11-01
113.8|
97.5 3
81.3)

FCC_15.247_PK

2310 2350. 2390. 2430. 2470. 2510
Frequency (MHz)
No. Frequency  Llevel  Limit Over Read Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB
1 2344200 42.47 74.00 31.72 10.75 Peak
2 2400.000 46.65 - 35.93 10.72  Peak
3 2405.600 93.20 - 82.46 10.74  Peak
Note:
1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line
4. The emission under 3@MHz was not included since the emission levels are

very low against the limit.

Site :966-1 site :966-1
Condition :3m  ,Vertical Condition :3m  ,Vertical
Mode :TX_ZigBee_2405MHz Mode :TX_ZigBee_2405MHz
TEST BY  :Johnny TEST BY  :Johnny
- Level (dBuVim) Date: 2021-11-01 1 Level (dBuVim) Date: 2021-11-01
138 138
97.5| 2 97.5| 2
813 13 FCC_15.247_PK
654
FCC_15.247_AV
48.8|
5
325|
16.3]
2310 2350. 2390. 2430. 2470, 2510 2310 2350. 2390. 2430. 2470. 2510
Frequency (MHz) Frequency (MHz)
No. Frequency Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level Line  Limit Level
MHz dBuV/m dBuv d8 Mz dBuV/m  dBUV/m a8 dBuv d8
1 2366.400  34.60 23.85  10.75  Average 1 2366.600  43.82  74.00 33.67 1675  Peak
2 2405.080  94.94 81.20  10.74  Average 2 2408.000  54.42 - 43.78  10.72  Peak
3 2485.600  97.81 87.67  10.74  Peak
Note:
1. Level = Read Level + Factor Note:
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 1. Level - Read Level + Factor
3. Over Limit = Level - Limit Line 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
4. The emission under 38MHz was not included since the emission levels are 3. Over Limit = Level - Limit Line
very lou against the limit. 4. The emission under 3MHz was not included since the emission levels are
very low against the limit.
A — —
) +
26 F £ 33 F
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Site :966-1 Site :966-1
Condition :3m  ,Horizontal Condition :3m  ,Horizontal
Mode :TX_ZigBee 2480MHz Mode :TX ZigBee 2480MHz

TEST BY  :Johnny TEST BY  :Johnny

43Level (dBuVim) Date: 2021-11-01 13gLevel (dBuVim) Date:2021-11-01
138 138
o7 975 1
813 813 _15.247_PK
65.0| 65.0|
488 48.8
NERSRIYY
325 325
16.3] 16.3|
2310 2350. 2390. 2430. 2470, 2510 2310 2350, 2390. 2430. 2470. 2510
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit over Read  Factor  Remark
Line  Limit  Level Line  Limit  Level
MHz dBuv/m  dBuV/m aBuv a8 Mz aBuV/m  dBUV/m a8 dBuv a8
1 2486.080  B89.74 ------  --ooo- 78.52  11.22  Average 1 2480.600  92.81 ------  --ooo- 81.59  11.22  Peak
2 2483.680  42.37  54.60  -11.63  31.12  11.25  Average 2 2483.600  55.28  74.00  -18.72  44.63  11.25  Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
4. The emission under 38MHz was not included since the emission levels are 4. The emission under 36MHz was not included since the emission levels are

very low against the limit. very low against the limit.

Site 1966-1 Site 1966-1
Condition :3m  ,Vertical Condition :3m  ,Vertical
Mode :TX_ZigBee 2480MHz Mode :TX_ZigBee_2488MHz

TEST BY  :Johnny TEST BY  :Johnny

Level (dBuVim) Date: 2021-11-01

Level (dBuVim) Date: 2021-11-01
T
B
87.5|
75.0 _15.247_PK
62.5
50.0)
" Dol
375
25.0
12.5
2310 2350. 2390, 2430. 2470, 2510 2310 2350. 2390. 2430. 2470. 2510
Frequency (MHz) Frequency (MHz)
Mo. Frequency  Level Limit Over Read Factor  Remark No. Frequency  Llevel  Limit Over Read Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m dB dBuv dB MHz dBuV/m dBuV/m dB dBuV dB
1 2480.000 91.86 -—----—-  ------ 80.64 11.22 Average 1 2480.600 94.61 - - 594.61 -500.00 Peak
2 2434.000 40.59  54.80 -13.41 29.34 11.25  Average 2 2484.000 53.55  74.8@  -20.45 42.30 11.25  Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
4. The emission under 30MHz was not included since the emission levels are 4. The emission under 3@MHz was not included since the emission levels are

very low against the limit. very low against the limit.
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9. AR R R

9.1. i *EE
RARR R BHE R ¢ S S B AR 2 5410162 & &0 6dBYM T L 0 T
500+ #%(kHz) °

9.2. TR
Rl 2 2 SURE Y 2 RN B AR DA TR RF g ~ o 3 U A TR L R R
#E R 5 100kHz » ARGUAE H 3 ] 3245 R4 R M 3 B 4 BI(SPAN)E ~ M 347 R R -
BRI R e F B SR T R

9.3.  RIiE% R

RF Cable o 47
EUT . Fek AT R
SMA
Connecter
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94, RTPEFRTARREEE
#ipl4 # 4L ° LED Lamp
F B F A 5L 1 9290030999 Bl R E P IR YEAR
Rl CHIIL, 18,26 Bl 3 BN D Mode 1: % S E
Bl P H 1 110& 127 161 % om B g
Frequency Measure Level Limit
Channel No. Result
(MHz) (kHz) (kHz)
11 2405 1655 >500 Pass
18 2440 1650 >500 Pass
26 2480 1650 >500 Pass
Figure Channel 11:
Spectrum | [@
Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 100 kHz
j& Att 30 dB SWT 1ms @ YBW 300 kHz Mode Sweep
@ 1Pk View
Mi[1] 6.20 dBm
10 dem i m2[1] 2'40413003;35163*:
. 01 0200 dom M'E,\/’JV‘\M/\—\V.M'?;\ 2.40417500 GHz
-10 dBm /
-20 dBm u/ \\, =]
-30 JdB8m \“"\,—
-40 dBm
-50 dBm
-60 dBm
70 dBm
CF 2.405 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2,4047403 GHz .20 dBm
M2 1 2,404175 GHz -0.05 dBm
M3 1 2,40583 GHz 0.03 dBm
Jl ] SRR W
Date: 15.DEC.2021 16:40:01
AR R R % PASS
5297 £33
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10. FHT#FHR
10.1. % RE

PHERTIEABHELR € M S EHPTRFEZ F 4.10.1.6 & 0 L@ A K R
2 ERIFMEUH)MEEP o FHBOEI AR R EFRHTHIRAELETIYFRN - F
7 {84 8dBm v T M ik 4.10.1.3 2 5N xS R A L o

BRI AT R R AT S SkHz ARFUVE R A TR R R S S e
# B 1 100kHz - (SWEEP TIME =SPAN/3kHz) -
Rl s e ¥ B SR ET R

FRdr 2 X SORGD Y 2 RN DR IR A TR RF gy~ oo 45 3 S B TR E

RF Cable R
EUT T T LA A S

SMA
Connecter
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104, #ZFBRERRES
@Rl 4 ¢4 LED Lamp
& #4315 1 9290030999 Rl R P IHIFRAR
Bl FE M E D CHIL, 18,26 B B Mode 1: 4 5 E
BliFEop & 110& 127 16 P W R OF @R
Channel No. Frequency Measure Level Limit Result
(MHz) (dBm) (dBm)
11 2405 6.16 <8dBm Pass
18 2440 6.10 <8dBm Pass
26 2480 6.08 <8dBm Pass

|& Att

Ref Level 20.50 dBm

Spectrum |

Figure Channel 11:

&

Offset

30de SWT

0.50 dB @ RBW 100 kHz

1ms @ YBW 300 kHz Mode Sweep

@ 1Pk View

10 dBm

M1[1]

6.16 dBm
2.40473050 GHz

0 dBm

/@J

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.405 GHz

1001 pts

Span 2.475 MHz

]

Date: 15.DEC.2021 16:40:22

R R R

PASS
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11.

11.1.

11.2.

11.3.

Duty Cycle
® R

FERR R P BREL R § M SR T PR 2 5153 & 0 F ORI F SRR L T 5
BE AR RN (TR R RAREE 2 AZE 01 A0 - F T2 R g BoE T

-
1B

FTRIE LT HRRE c FRMERARE 0L f) > MR QB0 RITHRAEE L LIS
HT RGP F2Z 015 TRIEFLITHFBR -

R
RF Conducted Measurement:

FRl L R SR 2 RN B R A 3T R RE B~ o 3R O A RLE S
TR F o FRHFEL 10024 1 FEHET S D00 FF P ARETREE G100 B

ST
Z_ 8 o
FRP el ¥ SR ET R
BT )
RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
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11.4.  Duty Cycle |38 %

@R+ &4 ° LED Lamp

R4 3150 1 9290030999 #]3# 7 P Duty Cycle
Bl P ¥ C110& 117 01 p
Duty Cycle Formula:
Duty Cycle = Ton / (Ton + Toff)
Duty Factor = 10 Log (1/Duty Cycle)
Results:
Mode Ton Ton + Toff Duty Cycle Duty Factor
(ms) (ms) (%) (dB)
ZigBee 1.0000 1.0000 100.00 0.00

MultiView =2 Spectrum

Ref Level 0.00 dBm = RBW 10 MHz
Att 10dB ® SWT 100 ms & VBW 10 MHz
1 Zero Span

CF 2.405 GHz

08:31:37 01.11.2021

X | Spectrum 2 x

1001 pts

& 1AP Clrw
M1[1] -24.74 dBm
17.1000 ms

10.0 ms/

01.11.2021
08:31:36
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A A SR

RIFEAR 5 o 4 SRR (Horn)






