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1. General information

Applicant: PARTRON CO., LTD.

Applicant address: 22, Samsung1-ro2-gil, Hwaseong-si, Gyeonggi-do South Korea
Test site: KES Co., Ltd.

Test site address:

Standard
J-MIC Radio law

[ ] 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea

X] 473-29, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

ARIB STD-T66

Article 2

1.1. EUT description
Equipment under test TOMORROW X TOGETHER OFFICIAL LIGHT STICK

Frequency range

Model:

BLE (1 Mbps) : 2402 Mz ~2 480 M
ZigBee : 2 480 M
TXT OFFICIAL 0120IP

Modulation technique = BLE : GFSK [F1D]/ ZigBee : O-QPSK [G1D]

Antenna specification ~ Antenna type : Pattern Antenna, Peak gain : 1.8 dBi

Power source

Number of channels

H/W Version
S/W Version

DC 3.0 V (Battery)

2402 Miz ~2 480 Mz (BLE) : 40ch
2480 Miz (ZigBee) : 1ch
1.0

1.1

1.2. Information about derivative model

N/A

1.3. Accessory information

Equipment

Manufacturer Model Serial No. Power source
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1.4. Frequency/channel operations

Ch. Frequency (M) Mode
00 2402 BLE (1 Mbps)
20 2442 BLE (1 Mbps)
39 2480 BLE (1 Mbps)
Ch. Frequency (Mk) Mode
00 2 480 ZigBee

Note.
This test report is prepared according to the requirements of ISO/IEC 17025.

1.5. Applied Standards
According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

* Article 49-20 and the relevant articles of the Ordinance Regulating Radio Equipment

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. The measurement was implemented in accordance with MIC Notice No. 88 Appendix No. 43

1.6. Factory & Factory adress

Factory Adress

231, Dongbu-daero, Jinwi-myeon, Pyeongtaek-si, Gyeonggi-

ELCOMTEC CO., LTD. do, 451-862, Korea

PARTRON VINA Plot 11-khai Quang IZ, Vinh Yen, Vinh Phuc, Vietnam

352, Muxin road, Muping economy Development zone, Yantai

RARTRON CHINA City, Shandong Province, China, 264100
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2. Summary of tests

ARIB STD-T66 Clause Parameter Verdict
Clause 3.2(2).(4) Frequency Tolerance Pass
Clause 3.2(2).(7) Occupied Bandwidth Pass
Clause 3.2(2).(8) Spread Bandwidth Pass
Clause 3.2(2),(3) Antenna Power and Tolerances for antenna power Pass

Clause 3.2(6) Spurious emission intensity Pass
Clause 3.3(1) Secondary radiated emissions Pass
Clause 3.4(1) Interference prevention function Pass
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3. Test results
3.1. Frequency tolerance

Test setup
EUT Attenuator Frequency counter
Limit
Permission deviation =50 x 107
Test results
Mode: BLE
Measure Frequency ..
Test(:/ol)tage Test (\;(]))ltage Fregﬂl}llz(;ncy frequency deviation DfVlal::;)n Verdict
0
(M) G2) pp
2402 2402.007 320 7320 3.05 PASS
90 DC 2.7 2442 2442.014 359 14 359 5.88 PASS
2 480 2 480.015 703 15703 6.33 PASS
2 402 2 402.007 120 7120 2.96 PASS
100 DC 3.0 2442 2 442.014 330 14 330 5.87 PASS
2480 2 480.015 216 15216 6.14 PASS
2402 2402.007 159 7159 2.98 PASS
110 DC3.3 2442 2442.014 290 14 290 5.85 PASS
2 480 2 480.015 227 15 227 6.14 PASS
Mode: ZigBee
Measure Frequency L OK
Test(:/ol)tage Test (\;(]))ltage Fre?Ml}lll(;ncy frequency deviation D?vml::;m Verdict
° (Miz) (Hz) ol
2480 2480.013 413 13413 5.41 PASS
90 DC2.7 - - - - -
2 480 2 480.013 561 13 561 5.47 PASS
100 DC 3.0 - - - - -
2480 2480.013 257 13 257 5.35 PASS
110 DC3.3 - - - - -
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3.2. Occupied Bandwidth

Test setup

EUT

Limit

Attenuator

Equal or less than 26 Miz(DSSS).

Test results

Spectrum analyzer

Mode: BLE
Test voltage Nominal Occupied Bandwiggeifp .
(%) Voltage(V) Frequency Frequency Frequency Verdict
(2 402 M) (2 442 M) (2 480 Mt)
90 DC2.7 1.07 1.06 1.05 Pass
100 DC 3.0 1.07 1.06 1.06 Pass
110 DC3.3 1.07 1.06 1.06 Pass
Mode: ZigBee
Test voltage Nominal Occupied Bandwidth (i) .
(%) Voltage(V) Frequency ) § Verdict
(2 480 Mtk)
90 DC2.7 2.40 - - Pass
100 DC 3.0 2.40 - - Pass
110 DC3.3 2.39 - - Pass
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Test plots

BLE - Test voltage (90 %)

(=)

Spectrum Spectrum id
Ref Level -1.00 dBm ® RBW 30 khz Ref Level -1.00 dBm @ RBW 30 kHz
Att 15d8  SWT 63.3 ps @ VBW 100 kHz  Mode Auto FFT Att 15de  SWT 63,3 ps @ VBW 100kHz Mode Auto FFT
TDF TOF
@17k Max [@1Pk Max
M1[1] -22.64 dBm| m11] -22.34 dBm
" 2.402008700 GHz 2.442010200 GHz
-10 Occ Bw 1.070592941 MHz| -10d Occ Bw 1.063993601 MHz
-20 di 11 20 di M1
FAWAN \\ d FAWAN ’\«
-30d y]m\/\/,f -30 ;’\\/\/v‘
T; b
-40d - -40d
sod S0 d
woan | VAN V)
|~ [~ o~ v\"w
70d -70d
-80d -0 d
00 d S0 d
CF 2.402 GHz 10001 pts Span 3.0 MHz CF 2.442 GHz 10001 pts 5pan 3.0 MHz
—
Measuring... QURNALALD W p )i ] Measuring... @RARNNNND W 4
Spectrum n%l
Ref Level -1.00 dBm @ RBW 30 kHz
Att 15dB  SWT 63.3 ps @ VBW 100 kHz  Mode Auto FFT
TDF
[@ 1Pk Max
mM1[1] -22.16 dBm|
2.480011100 GHz
10 occ Bw 1.054094591 MHz|
20 d i
30 df N/ v
T3
40 di
/ Blank
-50 df
B0 o~ = \/\
W FA
-70
-80 di
-80 di
CF 2.48 GHz 10001 pts Span 3.0 MHz
—
Q g j’[ Measuring... QURERRNLD W6 4
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BLE - Test voltage (100 %)

4

oo
Spectrum v Spectrum r.%u
Ref Level -1.00 dBm @ RBW 30 kHz Ref Level -1.00 dBm ® RBW 30 kHz
Att 15de  SWT 63.3 s @ VBW 100kHz Mode Auto FFT Att 15dB  SWT 63.3 us @ VBW 100kHz Mode Auto FFT
TOF TDF.
[@ 1Pk Max (@ 1Pk Max
M1[1] -22.67 dBm mi[1] -22.34 dBm|
. 2.402009900 GHz| 2.442010500 GHe|
-10, Occ Bw 1.069993001 MHz -10d Occ Bw 1.063693631 MHz
20d M1 20 d M1
-30 v‘/\ /\v 1 230 df A_f\v/\./ \‘
‘;\\/\/ 2 5 2
-40 df - -40 d
. \ - J»\M/
somn| S VAR s S\ M\
bAoA \’\/\/VWN |~ VNN
704d 70d
80d -80d
a0d 90 d
CF 2.402 CHz 10001 pts Span 3.0 Mz CF 2.442 GHz 10001 pts Span 3.0 MHz
— T . —
Measuring... QUENELLD Gk 4 H Measuring...  RRREEEED e P
Spectrum n%‘
Ref Level -1.00 dBm ® RBW 30 kHz
Att 15dB SWT 63.3 ps @ VBW 100 kHz Mode Auto FFT
TOF
[@1Pk Max
M1[1] -22.26 dBm)|
2.480011100 GHZ|
-10 Occ Bw 1.056194381 MHZ|
20 di - i
o di w/\ f\/\/
T -
-40 d y
s \ Blank
e A VA
NP L~
70 d
-80 di
-90 d
CF 2.48 GHz 10001 pts Span 3.0 MHz
i Measuring...  WARNNNALD W
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BLE - Test voltage (110 %)

(specnm —{Spocrums_©) (®] e ka

Ref Level -1.00 dBm @ RBW 30 kHz Ref Level -1.00 dém ® RBW 30 kHz
Att 15d8  SWT 63.3 ps @ VBW 100 kHz  Mode Auto FFT Att 15de  SWT 63.3 s @ VBW 100 kHz  Mode Auto FFT
TOF TOF

[@ 1Pk Max (@ 1Pk Max
M1[1] -22.69 dBm M1[1] -22.33 dBm|
2.402008700 GHz 2.442010200 GHz|
-10 Occ Bw 1.066093391 MHz -1od Occ Bw 1.064893511 MHZ|

20 d L 20 df M1

204 aandl ;D . mﬁﬂ
| i f ~

CF 2.402 GHz 10001 pts Span 3.0 MHz CF 2.442 GHz 10001 pts Span 3.0 MHz
p—

7 - a ~ i | Measuring...  LHRALLLED WG 4

(e ERSIO) &

Ref Level -1.00 dém ® RBW 30 kHz

Att 15dB  SWT 63.3 ps @ VBW 100 kHz Mode Auto FFT
TDF
[@ 1Pk Max

maf1] -22.22 dBm|
2.480009300 GHz
10 Occ Bw 1.057994201 MHZ|

:20 LA Andl

Blank

CF 2.48 GHz 10001 pts Span 3.0 MHz

JL J i wa 7
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Test plots

ZigBee - Test voltage (90 %)

ZigBee - Test voltage (100 %)

Spectrum

(=)

Spectrum n?
Ref Level -1.00 dBm ® RBW 30 khz Ref Level -1.00 dém ® RBW 30 kHz
Att 15dB  SWT 63.2 us @ VBW 100 kHz  Mode Auto FFT Att 15dB  SWT 63,2 s @ VBW 100 kHz Mode Auto FFT
TDF TDF
(@ 1Pk Max (@1Pk Max
m1[1] -28.82 dBm)| LETEY] -28.75 dBm|
2.479931010 GHz 2.479932010 GHz|
-10 Occ Bw 2.399260074 MHz| -1od Occ Bw 2.397760224 MHz|
-20d -20 di
f;l M1
gl -30d fAM\,JX AT
40 J;é/‘/\ J'/\{mh -40 5 f\\'\,\u
so0d / \,ﬁ -50 di / \\M
70d 70 d
80d -80
a0d 90
CF 2.48 GHz 10001 pts Span 5.0 MHz CF 2.48 GHz 10001 pts Span 5.0 MHz
— — i Y
— 9 (]
)il ) ing...  @RCCLL 7 i Vi
.
o,
ZigBee - Test voltage (110 % =
Spectrum &2

Ref Level -1.00 dBm
Att
TDF

@ RBW 30 kHz
15de  SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT

@ 1Pk Max

M1[1] -28.88 dBm)|

2.479931510 GHz|
-10 Occ Bw 2.394760524 MHz|
204
M1

aod m\/ [T
" MM’\ M'\'\«

-80
-90
CF 2.48 GHz 10001 pts Span 5.0 MHz
—
1 Measuring...  RESREEED 6 7

N/A
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3.3. Spread Bandwidth
Test setup
EUT Attenuator Power meter

Limit

Spread Bandwidth shall be 500 kHz or more.

Test results

Mode: BLE

Test voltage Nominal Spread Bipgeadti-gig q
(%) Voltage(V) Frequency Frequency Frequency Verdict
(2 402 M) (2 442 M) (2 480 Mtk)

90 DC2.7 0.68 0.69 0.68 Pass
100 DC 3.0 0.68 0.69 0.68 Pass
110 DC3.3 0.68 0.69 0.68 Pass

Mode: ANTH+

Test voltage Nominal Spread Bandwidiy @) Verdict
(%) Voltage(V) Frequency i i
(2 480 M)

90 DC2.7 1.55 - - Pass
100 DC 3.0 1.55 - - Pass
110 DC33 1.54 - - Pass

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-QP-7081-06 Rev. 7

The authenticity of the test report, contact shchoi@kes.co.kr

KES

A4



wes(@€

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea

Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:
KES-RF1-21T0185
Page (14)of (43)

Test plots

BLE - Test voltage (90 %)

Spectrum :%1 Spectrum “v“
Ref Level -1.00 dBm ® RBW 30 kHz Ref Level -1.00 dBm ® RBW 30 kHz
Att 15dB  SWT 63.3us @ VBW 100 kHz Mode Auto FFT Att 1SdB  SWT 63.3 s @ VBW 100 kHz Mode Auto FFT
TOF TOF
(@ 1Pk Max (@1Pk Max
M1[1] -22.49 dBm)| M1[1] -22.35 dBm)|
2.402009000 GHz| 2.442010800 GHz
~10, Occ Bw 675.232476752 kHz L Occ Bw 692.930706929 kHz|
20 ML 20 d L
s0d = AN \\W o - AL, K T2
oy N/ w0
s0d 50
. (Y A . A\ 2\
-70d 70 d
-80d -80 d
90 d -90 d
CF 2.402 GHz 10001 pts Span 3.0 MHz CF 2.442 GHz. 10001 pts Span 3.0 MHz
- — — —
L JU |7 Measuring...  @UARRNNLD e 7 L e |7 Measuring...  WEANERNND W 7
Spectrum u%:a

Ref Level -1.00 dBm
Att
TDF

® RBW 30 kHz

15de  SWT 63.3 ps @ VBW 100 kHz

Mode Auto FFT

[@ 1Pk Max

M1[1]

-10 di

Occ Bw

20 -

-22.17 dBm
2.480010800 GHz|
682.431756824 kHz

- oo L

vl [

40 d

-50 df

-60 d

A

70 di

-80 di

o0

CF 2.48 GHz 10001 pts

Span 3.0 MHz
—

L | Measuring...

=’IIIIII (] Y

Blank

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7

KES

A4




wes(@€

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:
KES-RF1-21T0185
Page (15)0f (43)

BLE - Test voltage (100 %)

Spectrum = Spectrum ==
Ref Level -1.00 dBm ® RBW 30 kHz Ref Level -1.00 dBm ® RBW 30 kHz
Att 15de  SWT 63.3 ps @ VBW 100 kHz Mode Auto FFT Att 15dB  SWT 63.3ps @ VBW 100kHz  Mode Auto FFT
TOF TOF
(@ 1Pk Max (@ 1Pk Max
mil1] 22.53 dBm)| m1[1] -22.39 dBm)|
2.402009600 GHz 2.442008400 GHz
-10di Occ Bw 678.232176782 kHZ| -10 Occ Bw 690.530046905 kHz|
-20 L -20 di M1
s INw o aalt L
~A Y
40 d 40 d
50 d 50 d
0 d N/J\.\ \./\ e /\N \/\
70 d 70d
80 d -80 di
90 di -90d
CF 2.402 GHz 10001 pts SF:" 3.0 MHz CF 2.442 GHz 10001 pts Span 3.0 MHz
[ T e 7 )i Measuring... D e Vi

(=)

Ref Level -1.00 dém ® RBW 30 kHz
Att 15dB  SWT 63.3 ps @ VBW 100 kHz

TDF

Mode Auto FFT

[@ 1Pk Max

ma[1]

Occ Bw

-22.60 dBm)|
2.480004200 GHz|
680.931906809 kHz|

nandh

CF 2.48 GHz 10001 pts

Span 3.0 MHz

L

Blank
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BLE - Test voltage (110 %)

B | (e w0 =
Ref Level -1.00 dBm ® RBW 30 kHz Ref Level -1.00 dBm © RBW 30 kHz
Att 1SdB  SWT 63.3 us @ VBW 100 kHz  Mode Auto FFT Att 158 SWT 63,3ps @ VBW 100 kHz  Mode Auto FFT
TDF TOF
(@ 1Pk Max [@1Pk Max
mi[1] -22.52 dBm| mM1[1] -22.36 dBm
2.402010200 GHz 2.442010800 GHz
10 Occ Bw 676.732326767 kHz -1od Occ Bw 694.430556944 kHz
20d B 20d M1
d = AN ra d AL \ B3
30 i = -30 N\;! v =
-40d -40d
50 S0 d \F/V
et/ YA\ | 0/ -
M N Al WA
70 -70d
-80 d -0 d
00 d S0 d
CF 2.402 GHz 10001 pts Span 3.0 MHz CF 2.442 GHz. 10001 pts Span 3.0 MHz
—
Measuring...  QRANMNNND WG 7 )i ] Measuring..  @HANANAND W6 7
Spectrum "‘%"
Ref Level -1.00 dBm ® RBW 30 kHz
Att 15dB  SWT 63.3 ys @ VBW 100 kHz Mode Auto FFT
TDF
(@ 1Pk Max
m1[1] -22.16 dBm|
2.480010800 GHz
-10 Occ Bw 680.931906809 kHz|
20 d i K«
-30 N\fw
-40 d
. Blank
od AN VAl
Nl 2T A
70 d
-80 d
-90 d
CF 2.48 GHz 10001 pts Span 3.0 MHz
—
[ 1 | Measuring...  @RANANAAN W6 Py
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Test plots

ZigBee - Test voltage (90 %)

ZigBee - Test voltage (100 %)

Spectrum == Spectrum 2
Ref Level -1.00 dBm ® RBW 30 kHz Ref Level -1.00 dém © RBW 30 kHz
Att 15dB  SWT 63.3 ps ® VBW 100kHz Mode Auto FFT Att 15dB  SWT 63.3 s @ VBW 100 kHz Mode Auto FFT
TOF TDF
(@ 1Pk Max (@ 1Pk Max
M1[1] -28.77 dBm| M1[1] -28.89 dBm)|
2.479931310 GHz 2.479931010 GHZ]|
F0d Occ Bw 1.545145485 MHz S occ Bw 1.546645335 MH2
20 dl 20 di
M1 M1
0 AN T o o AN ;
= ) 2
v Y vl e
70 70 di
-80 dl -80 di
90 di 90 di
CF 2.48 GHz 10001 pts Span 3.0 MHz CF 2.48 GHz 10001 pts Span 3.0 MHz
— —
i wa %4 L wt 7 Measuring...  WARNARNED W 7
.
o,
ZigBee - Test voltage (110 % =
Spectrum mv’
Ref Level -1.00 dBm © RBW 30 kHz
Att 15de  SWT 63.3 uys @ VBW 100 kHz  Mode Auto FFT
TOF
[@ 1Pk Max
M1[1] -20.04 dBm|
2.479930110 GHz
=10 Occ Bw 1.541245875 MHz|
20
M1
30 X _
-40
Y VS N/A
-70
-80
-90 di
CF 2.48 GHz. 10001 pts Span 3.0 MHz
—
J{ Measuring...  ERENNNEED W6 7

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7

KES

A4




s

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Report No.:
KES-RF1-21T0185
Page (18 ) of (43)

34. Antenna Power and Tolerances for antenna power
Test setup
EUT Attenuator Spectrum analyzer
IF output "
Power meter
Test results
Limit
Rate power : 0.012 6 mWV (+20%, -80%)
Upper: 0.0151 mW
Lower : 0.002 5 mW
Mode: BLE
Test voltage Nominal Frequency Output power Output power E.ILR.P Olll;cpu-t;li)'ov:lfer
(%) Voltage (V) (M) (dBm/M) (i) (dBm/ME) e& )“’
2 402 -19.65 0.010 8 -17.85 -13.90
90 DC 2.7 2442 -19.88 0.0103 -18.08 -18.34
2 480 -19.41 0.0115 -17.61 -9.01
2 402 -19.66 0.0108 -17.86 -14.10
100 DC3.0 2442 -19.89 0.0103 -18.09 -18.53
2 480 -19.40 0.0115 -17.60 -8.80
2 402 -19.66 0.010 8 -17.86 -14.10
110 DC3.3 2 442 -19.89 0.0103 -18.09 -18.53
2 480 -19.42 0.011 4 -17.62 -9.22
Note.
1. Output power is the result which the Burst Ratio is calculated.
2. E.LLR.P : Output power data + Ant. Max peak gain
3. Antenna gain : 1.8 dBi
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Test setup

Limit

Rate power : 0.010 mW/MHz (+20%, -80%)

Upper : 0.012 mW/MHz
Lower : 0.002 mW/MHz

Mode: ZigBee

Test voltage | Nominal Frequency Output power | Output power E.LR.P Olll)tpu.t lt’."we"
(%) Voltage (V) (M) (dBm/Mk) (alV/Miz) (dBm/Mk) ez“,z )“’“
2 480 -20.61 0.008 7 -18.81 -13.10
90 DC2.7 - - - - -
2 480 -20.61 0.008 7 -18.81 -13.10
100 DC3.0 - - - - -
2 480 -20.60 0.008 7 -18.80 -12.90
110 DC33 - - - - -
Note.
1. Output power is the result which the Burst Ratio is calculated.
2. E.LLR.P : Output power data + Ant. Max peak gain
3. Antenna gain : 1.8 dBbi
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3.5. Spurious emission intensity

Test setup

EUT

Test results

Limit

Attenuator

1. Less than 2387 M : Equal or less than 2.5/N/Mi (= -26 dBm)
2.2387 Miz ~2400 M : Equal or less than 25/MWMz (= -16 dBm)

3.2483.5 Mz ~2496.5 Mz : Equal or less than 25/NME (= -16 dBm)

4. More than 2496.5 Mz : Equal or less than 2.5/N/Mz (= -26 dBm)

Mode: BLE

Test item: Less than 2387 Mk

Spectrum analyzer

Test(z/(());tage VI;I]::;:?\I’) Frequency (M) Measur((ewt;)equency (I:1€B‘;§; Verdict
2402 2353.94 -63.74 Pass
90 DC2.7 2442 2 381.87 -63.97 Pass
2 480 2372.08 -67.17 Pass
2402 2354.18 -64.38 Pass
100 DC3.0 2442 1929.10 -62.05 Pass
2 480 2094.74 -67.63 Pass
2 402 2354.18 -64.75 Pass
110 DC33 2 442 1731.96 -64.36 Pass
2 480 2372.32 -66.90 Pass
Mode: BLE
Test item: 2387 M ~ 2400 ME
Test(XZ;tage VI(:Il(t):ll,lgien?\l’) Frequency (M) Meas“rfwf;;q“ency (Iaer;; Verdict
2 402 2399.99 -40.29 Pass
90 DC2.7 2 442 2394.02 -63.27 Pass
2 480 2396.37 -66.92 Pass
2 402 2399.99 -39.64 Pass
100 DC3.0 2442 2 394.39 -63.94 Pass
2480 2395.67 -66.03 Pass
2402 2399.99 -39.74 Pass
110 DC33 2442 2394.08 -63.68 Pass
2 480 2390.40 -65.72 Pass
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Mode: BLE
Test item: 2483.5 M ~2496.5 M
Test(XZ;tage Vl;ll(t):lngi:?‘l,) Frequency (i) Meas“rfwfgq“ency (]aeBV;; Verdict
2 402 2493.10 -57.51 Pass
90 DC 2.7 2442 2 490.04 -59.50 Pass
2 480 2 483.50 -46.58 Pass
2402 2 487.20 -56.65 Pass
100 DC 3.0 2442 2 489.83 -60.02 Pass
2480 2 483.50 -46.19 Pass
2402 2490.78 -57.32 Pass
110 DC3.3 2 442 2 489.67 -59.89 Pass
2480 2 483.50 -45.86 Pass
Mode: BLE
Test item: More than 2496.5 Mk
Test(z/(());tage Vl;ll(t):;i:?‘l]) Frequency (M) Measur((ewt;)equency (I:i%‘;s; Verdict
2402 7207.40 -45.93 Pass
90 DC 2.7 2442 7 325.00 -46.25 Pass
2 480 7 439.50 -46.92 Pass
2402 7207.40 -46.23 Pass
100 DC 3.0 2442 7 325.00 -46.44 Pass
2 480 7 439.50 -46.92 Pass
2402 7207.40 -46.09 Pass
110 DC3.3 2442 7 325.00 -46.38 Pass
2 480 7 439.50 -46.95 Pass
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Test plots
Mode: BLE

o,
F1 - Test voltage (90 %
Less than 2387 MHz 2387 MHz ~ 2400 MHz
P —
Spectrum3  ® (x) (x)
™
Spectrum ( (x) () Ref Level -10.00 dBm ® RBW 1 MHz
Ref Level -17.00 dem @ RBW 1 MHz Att 10d8  SWT 1.9ps ® VBW 1MHz Mode Auto FFT
Att 0d8  SWT 10.1ms @ VBW 1MHz Mode Auto Sweep TOF.
TOF [@1PK Max
[@ 1Pk Max M1[1] -40.29 dBm
20 M1[1] -63.74 dBm)| 2.39999940 GHz
2.353939 GHz 20 di
30 d
-30 df
-40
-40 df
-s0
-50 df —1
|
\/_/_\,_,/—\/
e
70 d
a0 -80 di
-100 -90d
1104 -100d
Start 9.0 kHz 10001 pts Stop 2.387 GHz
]'r T eararne “m v Start 2.387 GHz 10001 pts Stop 2.4 GHz )
H ] Measuring...  QNRERENED W 4
2483.5 MHz ~ 2496.5 MHz More than 2496.5 MHz
)
Spectrum 4 ® (x) Spectrum2 @
Ref Level -10.00 dBm ©® RBW 1 MHz Ref Level -18.00 dém ® RBW 1 MHz
Att 10dB  SWT 1.9ps @ VBW 1MHz  Mode Auto FFT At 0de  SWT 42.1ms @ VBW 1MHz  Mode Auto Sweep
TOF TOF
(@ 1Pk Max (@ 1Pk Max
m1[1] -57.51 dBm| 2(1] -57.62 dBm|
2.49309500 GHZ| 9.60718 GHz|
20 B
30d mMi[1] 45.93 dBm)|
7.20740 GHz|
-30 df
40 d
M1
-40
-S0
M2
50 ¥ £0d b
70 di 0
80 di 90 d
90 di -100 df
-100 di -110
Start 2.4835 GHz 10001 pts Stop 2.4965 GHz Start.2:4965 GHz map01 b Stop 13.0CHz
—— "
)i ] Measuring...  WARANALED W6 i Wearuring WIIIID W4 i
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Mode: BLE

F1 - Test voltage (100 %)

Less than 2387 MHz 2387 MHz ~ 2400 MHz
oo
Spectrum © © © [ cvcnims © ©
Ref Level -17.00 dBm @ RBW 1 MHz Ref Level -10.00 dem ® RBW 1 MHz
Att 0dB  SWT 10.1ms @ VBW 1MHz Mode Auto Sweep Att 10dB  SWT 1.9 ps ® VBW 1 MHz  Mode Auto FFT
TOF TDF
(@ 1Pk Max [@1Pk Max
20 M1[1] -64.38 dBm)| m1[1] -39.64 dBm)|
2.354179 GHz 2.39999940 GHz
20
-30d
-30
-40 d
Iy
-40
S0d
g 50 d ——
60 T L
56 “_"_/‘_/_
704
-70
80 d
-80d
90 d
-90 di
-100 di
-100 d
-110 di
Start 9.0 kHz 10001 pts Stop 2.387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
" Measuring... I M — vy
)t - 4 )i T Measuring..  WANLALLLD WA Y
2483.5 MHz ~ 2496.5 MHz More than 2496.5 MHz
————— =3
D E) spectruma ® 0 Spectrum 2 ®
Ref Level -10.00 dBm ® RBW 1 MHz Ref Level -18.00 dém ® RBW 1 MHz
Att 10dB  SWT 1.9ps @ VBW 1MHz  Mode Auto FFT Att 0dB  SWT 42.1ms @ VBW 1MHz Mode Auto Sweep
TOF TDF
@ 1Pk Max [@ 1Pk Max
M1[1] -56.65 dBm)| m2[1] -58.54 dBm)|
2.48720010 GHz 9.60718 GHz
20 d - M1[1] -46.23 dBm|
7.20740 GHz
30 df -40 d
M1
-40 54
M2
sod d Y
M1 60
> 1 d] T AW (B W |
70
80 di
80 di
90 d
-90 di
-100 df
-100 di
-110 df
Start 2.4835 GHz 10001 pts Stop 2.3965 GHz | STSTT2 7965 GilE 10001 pts Stop 13.0 GHz
Measuring... il ) e " _ |
] y i ] "Measuring T ) 4
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Mode: BLE

o,
F1 - Test voltage (110 %
Less than 2387 MHz 2387 MHz ~ 2400 MHz
G =
Spectrum ® (x) (x) Spectrum3 @ (x) ()
Ref Level -17.00 dBm ® RBW 1 MHz Ref Level -10.00 dBm ® RBW 1 MHz
Att 0cdE SWT 10.1ms @ VBW 1MHz Mode Auto Sweep Att 10dB  SWT 1.0ps @ VBW 1MHz  Mode Auto FFT
TOF TOF
[@1Pk Max [@1Pk Max
-20 d M1[1] -64.75 dBm m1[1] -39.74 dBm|
2.354179 GHz| 2.39999940 GHZ|
20 d
30 df
-30 di
-40 di
W
-40 df
50 df
50 d S
E P—
J/
0 L 1 |
70 di
a0 d
-90 df
-0 df
-100
-100 d
-110d
Start 9.0 kHz 10001 pts Stop 2.387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
- - —
]‘[ 1" Measuring... ) 4 JU J Measuring... UL HCED W6 4
2483.5 MHz ~ 2496.5 MHz More than 2496.5 MHz
P T— o)
GOl Spectrum4 X (%) Spectrum2 @
Ref Level -10.00 dBm ® RBW 1 MHz Ref Level -18.00 dBm ® RBW 1 MHz
Att 1008 SWT 1.9ps ® VBW 1MHz Mode Auto FFT Att 0dB  SWT 42.1ms @ VBW 1MHz Mode Auto Sweep
TOF TOF
(@ 1Pk Max @17k Max
Mi[1] 57.32 dBm mM2[1] -57.19 dBm|
2.49077990 GHz| 9.60718 GHz
20 a0 M1[1] -46.09 dBm
7.20740 GHz
30 -40 di
M1
-40 s0d
M2
s , T
M1 60
St ot ot | L~
70 di
80 di
80 d
90 di
-a0
-100 d
-100
-110d
Start 2.4835 GHz 10001 pts Stop 2.4965 GHz Start 2.4965 GHz 10001 ps Stop 19.0 GHz
e ——
Y . .
Measuring...  QURNENEND W6 M ing...
H 4 ]_[ 1_ easuring. Tameuy 4
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Mode: BLE

F2 - Test voltage (90 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

Spectrum ) (x) (x) Spectrum3  ® (x) (x)
Ref Level -17.00 dBm ® RBW 1 MHz Ref Level -21.00 dém ® RBW 1 MHz
At 0dB  SWT 10.1ms @ VBW 1MHz Mode Auto Sweep Att 0d8  SWT 1.9 s ® VBW 1MHz  Mode Auto FFT
TOF TOF
@ 1Pk Max (@ 1Pk Max
20 di M1[1] -63.97 dBm)| M1[1] -63.27 dBm)|
2.381869 GHz 2.39401730 GHz
304
30
-40d
40 d
s0d
50
60 s
60 d 1 |
Lsogpm———— e 3] I~ f— T~
-70 dBm— M 4 A DA e d
80
-0 d
904
o0 d
-100 d
-100 d
-110d
-110 d
Start 9.0 kHz 10001 pts Stop 2.387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
—
v
K ] Measuring... LD e i JL ] Measuring...  GRRRENAND W 0
2483.5 MHz ~ 2496.5 MHz More than 2496.5 MHz
Spectrum4 O [ (x) Spectrum2 &
Ref Level -13.00 dBm @ RBW 1 MHz Ref Level -18.00 dém ® RBW 1 MHz
Att SdB SWT 1.9ps @ VBW 1MHz Mode Auto FFT Att 0de  SWT 42.1ms ® VBW 1MHz Mode Auto Sweep
TOF TOF
@ 1Pk Max (@ 1Pk Max
M1[1] -59.50 dBm)| M2[1] -57.53 dBm|
204 2.49004030 GHz 9.76682 GHz
a0l M1[1] -46.25 dBm
7.32500 GHz|
30 d
-40d
M1
40 d
s0d
Sod HY
1 60d - F
s e Ll
0 d R e N e o A ” w
il I S E——— . | — S ol b
70d
80
-0 d
90d
o0d
-100d
-100 di
-110d
-110 dB
Start 2.4835 GHz 10001 pts Stop 2.4965 GHz Start 2.4965 GHz 10001 pts Stop 13.0 GHz
— — m—.
g " w
JU ) Measuring...  WHANEREAS e y JU it = 7J' Measuring... [T 7
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Mode: BLE

F2 - Test voltage (100 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

Spectrum ) (x) (x) Spectrum3  ® (x) (x)
Ref Level -17.00 dBm ® RBW 1 MHz Ref Level -21.00 dém ® RBW 1 MHz
Att 0de SWT 10.1ms @ VBW 1MHz Mode Auto Sweep Att 0dB  SWT 1.9ps ® VBW 1MHz  Mode Auto FFT
TOF. TOF
(@ 1Pk Max @ 1Pk Max
20 d M1[1] -62.05 dBm M1[1] -63.94 dBm)|
1.929099 GHz 2.39438520 GHZ|
04
-30
-40d
40d
Sod
S0
60 i
P
— | o I o 2
70
-80
90d
90 di
-100 df
-100d
-110 df
-110 dl
Start 9.0 kHz 10001 pts Stop 2.387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
e
7
K ] Measuring... LD e i JL ] Measuring... @RRRRANAD W 7

2483.5 MHz ~ 2496.5 MHz

More than 2496.5 MHz

Spectrum4 O [ (x) Spectrum2 &
Ref Level -13.00 dBm @ RBW 1MHz Ref Level -18.00 dém ® RBW 1 MHz
Att SdB SWT 1.0us @ VBW 1MHz Mode Auto FFT Att 0dB  SWT 42.1ms ® VBW 1MHz Mode Auto Sweep
TOF. TOF
(@ 17k Max (@ 1Pk Max
M1[1] -60.02 dBm)| M2[1] -57.64 dBm|
20 d 2.48983490 GHz 9.76682 GHz|
. M1[1] -46.44 dBm|
7.32500 GHz|
30 di
-40d
M1
-40 di
Sod
S0d M
M1 60 d
-60 d .
Il IS SE—— — a4
70 d
-80
-80 df
90d
90 di
-100 df
-100 df
-110 di
-110 dB:
Start 2.4835 GHz 10001 pts Stop 2.4965 GHz Start 2.4965 GHz 10001 pts Stop 13.0 GHz
—— W.
) " i
JU ) Measuring...  GRENEECHD W6 y JU it = 7J' Measuring... [T 7
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Mode: BLE

F2 - Test voltage (110 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

Spectrum ) (x) (x) Spectrum3  ® (x) (x)
Ref Level -17.00 dBm ® RBW 1 MHz Ref Level -21.00 dém ® RBW 1 MHz
Att 0de SWT 10.1ms @ VBW 1MHz Mode Auto Sweep Att 0dB  SWT 1.9ps ® VBW 1MHz  Mode Auto FFT
TOF. TOF
(@ 1Pk Max @ 1Pk Max
20 d M1[1] -64.36 dBm M1[1] -63.68 dBm)|
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2483.5 MHz ~ 2496.5 MHz

More than 2496.5 MHz

Spectrum 2

Ref Level -13.00 dBm

Spectrum 4
@ RBW 1MHz

®R ()

=
v

Ref Level -18.00 dém

@ RBW 1 MHz

®

Att SdB  SWT 1.9us @ VBW 1MHz Mode Auto FFT Att 0de  SWT 42.1ms @ VBW 1MHz Mode Auto Sweep
TOF TOF
@ 1Pk Max [@ 1Pk Max
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Mode: BLE

F3 - Test voltage (90 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

Spectrum ) (x) (x) Spectrum3  ® (x) (x)
Ref Level -17.00 dBm ® RBW 1 MHz Ref Level -21.00 dém ® RBW 1 MHz
At 0dB  SWT 10.1ms @ VBW 1MHz Mode Auto Sweep Att 0d8  SWT 1.9 s ® VBW 1MHz  Mode Auto FFT
TOF TOF
@ 1Pk Max (@ 1Pk Max
20 di M1[1] -67.17 dBm)| M1[1] -66.92 dBm)|
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2483.5 MHz ~ 2496.5 MHz More than 2496.5 MHz
Spectrum4 O [ (x) Spectrum2 &
Ref Level -13.00 dBm @ RBW 1 MHz Ref Level -18.00 dém ® RBW 1 MHz
Att SdB SWT 1.9ps @ VBW 1MHz Mode Auto FFT Att 0de  SWT 42.1ms ® VBW 1MHz Mode Auto Sweep
TOF TOF
@ 1Pk Max (@ 1Pk Max
M1[1] -46.58 dBm)| M2[1] -57.33 dBm|
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Mode: BLE

F3 - Test voltage (100 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

Spectrum ) (x) (x) Spectrum3  ® (x) (x)
Ref Level -17.00 dBm ® RBW 1 MHz Ref Level -21.00 dém ® RBW 1 MHz
Att 0de SWT 10.1ms @ VBW 1MHz Mode Auto Sweep Att 0dB  SWT 1.9ps ® VBW 1MHz  Mode Auto FFT
TOF. TOF
(@ 1Pk Max @ 1Pk Max
20 d M1[1] -67.63 dBm M1[1] -66.03 dBm)|
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04
-30
-40d
40d
Sod
S0
60
M1
o e el — s St
-80
90d
90 di
-100 df
-100d
-110 df
-110 dl
Start 9.0 kHz 10001 pts Stop 2.387 GHz Start 2.387 GHz 10001 pts Stop 2.4 GHz
—_—
7
K ] ‘Heasuring... LD e i JL ] Measuring...  GRRRENAND W 0

2483.5 MHz ~ 2496.5 MHz

More than 2496.5 MHz

o
v

Spectrum4 O [ (x) Spectrum2 &
Ref Level -13.00 dBm @ RBW 1MHz Ref Level -18.00 dém ® RBW 1 MHz
Att SdB SWT 1.9ps @ VBW 1MHz Mode Auto FFT Att 0dB  SWT 42.1ms ® VBW 1MHz Mode Auto Sweep
TOF. TOF
(@ 17k Max (@ 1Pk Max
M1[1] -46.19 dBm)| M2[1] -57.56 dBm|
20 d 2.48350060 GHz 9.91911 GHz|
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30 di
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Mode: BLE

F3 - Test voltage (110 %)

Less than 2387 MHz

238

7 MHz ~ 2400 MHz

Spectrum ) (x) (x) Spectrum3  ® (x) (x)
Ref Level -17.00 dBm ® RBW 1 MHz Ref Level -21.00 dém ® RBW 1 MHz
Att 0de SWT 10.1ms @ VBW 1MHz Mode Auto Sweep Att 0dB  SWT 1.9ps ® VBW 1MHz  Mode Auto FFT
TOF. TOF
(@ 1Pk Max @ 1Pk Max
20 d M1[1] -66.90 dBm M1[1] -65.72 dBm)|
2.372319 GHy| 2.39039590 GH|
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2483.5 MHz ~ 2496.5 MHz

More than 2496.5 MHz

Spectrum4 O [ (x) Spectrum2 &
Ref Level -13.00 dBm @ RBW 1 MHz Ref Level -18.00 dém ® RBW 1 MHz
Att Sde  SWT 1.9ps @ VBW 1MHz Mode Auto FFT Att 0de  SWT 42.1ms ® VBW 1MHz Mode Auto Sweep
TOF TOF
@ 1Pk Max (@ 1Pk Max
M1[1] ~45.86 dBm| M2[1] 56.97 dBm
204 2.48350060 GHz 9.91911 GHz
a0l M1[1] -46.95 dBm
7.43950 GHz|
30 d
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Limit

1. Less than 2387 M : Equal or less than 2.5/V/Mi (= -26 dBm)
2.2387 Mz ~2400 ML : Equal or less than 25/WME (= -16 dBm)

3.2483.5 Mz ~2496.5 ME : Equal or less than 25/WMfz (= -16 dBm)

4. More than 2496.5 Mz : Equal or less than 2.5/N/Mz (= -26 dBm)

Mode: ZigBee

Test item: Less than 2387 Mk

Test voltage Nominal Measure frequency Level )
(%) Voltage (V) Frequency (Mk) (i) (dBm) Verdict
2 480 877.26 -66.30 Pass
90 DC2.7 - - - -
2 480 2 363.49 -66.64 Pass
100 DC3.0 - - - -
2 480 877.50 -64.23 Pass
110 DC33 - - - -
Mode: ZigBee
Test item: 2387 M ~ 2400 Mk
Test voltage Nominal Measure frequency Level .
(%) Voltage (V) Frequency (Mb) (i) (dBm) Verdict
2 480 2 388.09 -57.78 Pass
90 DC2.7 - - - -
2 480 2 398.08 -57.77 Pass
100 DC3.0 - - - -
2 480 2 396.96 -57.65 Pass
110 DC33 - - - -
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES A4




wes(@€

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:

KES-RF1-21T0185
Page (32 )of (43)

Mode: ZigBee
Test item: 2483.5 Mz ~ 2496.5 Mk

Test voltage Nominal Measure frequency Level .
(%) Voltage (V) Frequency (M) (i) (dBm) Verdict
2 480 2 483.50 -48.15 Pass
90 DC 2.7 - - - -
2 480 2 483.50 -45.94 Pass
100 DC 3.0 - - - -
2 480 2 483.50 -45.91 Pass
110 DC3.3 - - - -
Mode: ZigBee
Test item: More than 2496.5 Mi
Test voltage Nominal Measure frequency Level )
(%) Voltage (V) Frequency (Mk) (i) (dBm) Verdict
2 480 7 441.60 -47.12 Pass
90 DC2.7 - - - -
2 480 7 441.60 -47.42 Pass
100 DC 3.0 - - - -
2 480 7 441.60 -47.41 Pass
110 DC3.3 - - - -
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Test plots

Mode: ZigBee

F1 - Test voltage (90 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

T ——— oo
Spectrum ) () () Spectrum 3 ® () )
Ref Level -17.00 dBm ® RBW 1 MHz RefLevel -10.00 dém © RBW 1 MHz
Att 0de  SWT 10.1ms @ VBW 1MHz Mode Auto Sweep A 10dB  SWT 1.9ps @ VBW 1MHz  Mode Auto FFT
TOF TDF
(@ 1Pk Max [@1PK Max
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Ref Level -10.00 dém © RBW 1 MHz Ref Level -18.00 dBm ® RBW 1 MHz
Att 10de  SWT 1.9ps @ VBW 1MHz Mode Auto FFT Att 0dB  SWT 42.1ms @ VBW 1MHz Mode Auto Sweep
TDF TDF
(@ 1Pk Max [@ 1Pk Max
M1[1] -48.15 dBm [1] -57.27 dBm|
2.48350060 GHz 9.92226 GHz
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30 40 di
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a0d
-50 d
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Mode: ZigBee

F1 - Test voltage (100 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

JL

o
Spectrum ® (x) (x) Specrum3 @ (x) (%)
Ref Level -17.00 dBm ® RBW 1 MHz Ref Level -10.00 dBm ® RBW 1 MHz
Att 0dé SWT 10.1ms ® VBW 1 MHz Mode Auto Sweep Att 10de  SWT 1.9 ps ® VBW 1MHz Mode Auto FFT
TDF TDF
@ 1Pk Max @ 1Pk Max
-20 M1[1] -66.64 dBm)| M1[1] -57.77 dBm|
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-20 df
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-30 d
-40 d
a0 di
50 di
» -50 d
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260 dBm— N ==
70 di
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—
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———— )
) spectrum4  ® () Spectrum2  ®
Ref Level -10.00 dém @ RBW 1 MHz Ref Level -18.00 dBm ® RBW 1 MHz
Att 10de SWT 1.9 ps @ VBW 1MHz Mode Auto FFT Att 0dE SWT 42.1ms @ VBW 1MHz Mode Auto Sweep
TDF TDF
@ 1Pk Max @ 1Pk Max
mi[1] -45.94 dBm)| 12[1] -57.26 dBm|
2.48350060 GHz| 9.92226 GHz|
-20d 30 di M1[1] -47.42 dBm|
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n -50 -
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-70 80d
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Mode: ZigBee

F1 - Test voltage (110 %)

Less than 2387 MHz

2387 MHz ~ 2400 MHz

Mode Auto FFT

o
v

M1[1]

2.39695900 GHZ|

-57.65 dBm)|

M1

Stop 2.4 GHz

R
Spectrum ) (%) (%) Spectrum3  ® (x)
Ref Level -17.00 dBm ® RBW 1 MHz Ref Level -10.00 dBm ® RBW 1 MHz
Att 0dB  SWT 10.1ms @ VBW 1MHz Mode Auto Sweep At 10.dB SWT 1.9 ps @ VBW 1 MHz
TOF TOF

(@ 17K Max (@ 1Pk Max
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20 di
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-90 di
-100
110d -100
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2483.5 MHz ~ 2496.5 MHz

More than 2496.5 MHz

Spectrum4  ® (x) Spectrum2 &
Ref Level -10,00 dBm ® RBW 1MHz Ref Level -18.00 dém © RBW 1 MHz
At 10dB  SWT 1.9ps ® VBW 1 MHz Mode Auto FFT Att 0dB  SWT 42.1ms @ VBW 1MHz Mode Auto Sweep
TOF TOF
@ 1Pk Max @ 1Pk Max
mi[1] ~45.91 dBm| m2(1] ~57.90 dBm
2.48350060 GHz 9.92226 GHz
20 04 M1[1] -47.41 dBm|
7.44160 GHz
30 o
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3.6. Secondary radiated emissions

Test setup

EUT

Limit

1. Less than 10z : Equal or less than 4 tW(= -53.97 dBm)

2. 16z ~less than 12.75 Gz : Equal or less than 20 "W(= -46.98 dBm)

Test results

Spectrum analyzer

Mode: BLE
Test item: Less than ~ 1 (ffz
Test voltage Nominal Frequency Measure frequency Level Verdict
(%) Voltage (V) ) (M) (dBm) erdie
2402 875.66 -75.27 Pass
90 DC 2.7 2442 875.46 -76.14 Pass
2 480 876.36 -73.70 Pass
2402 875.66 -77.10 Pass
100 DC 3.0 2442 875.76 -77.18 Pass
2 480 875.36 -75.19 Pass
2 402 877.66 -76.06 Pass
110 DC3.3 2442 876.36 -77.16 Pass
2480 877.16 -74.62 Pass
Mode: BLE
Test item: 1 Gz ~ less than 12.75 Gz
Test voltage Nominal Frequency Measure frequency Level Verdict
(%) Voltage (V) (i) (i) (dBm) erdic
2402 1919.70 -56.78 Pass
90 DC2.7 2 442 1919.70 -56.78 Pass
2 480 1919.70 -56.89 Pass
2402 1919.70 -56.80 Pass
100 DC 3.0 2442 1919.70 -56.70 Pass
2480 1919.70 -57.00 Pass
2402 1919.70 -56.95 Pass
110 DC3.3 2442 1919.70 -56.81 Pass
2480 1919.70 -56.77 Pass
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Test plots
Mode: BLE

F1 - Test voltage (90 %)

Less than 1 Gz 1 Gk ~12.5 Gk
.
T — G
Spectrum ® 0 0 Spectrum3 @ .
Ref Level -17.00 dém © RBW 100 kHz Ref Level -29.00 dém © RBW 1 MHz
Att 0de  SWT 10.1ms @ VBW 100 kHz Mode Auto Sweep Att 0dB  SWT 48ms @ VBW 1 MHz Mode Auto Sweep
TOF TOF
[®@ 1Pk Max @ 1Pk Max
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F1 - Test voltage (100 %
Less than 1 (i 10k ~12.5 G
o
o
Spectrum ® Spectrum3 @ ) D
Ref Level -17.00 dém ® RBW 100 kHz Ref Level -29.00 dém ® RBW 1 MHz
Att 0dB  SWT 10.1ms @ VBW 100 kHz Mode Auto Sweep Att 0dB  SWT 48ms @ VBW 1MHz Mode Auto Sweep
TOF. TOF
@ 1Pk Max @ 1Pk Max
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M2 1 2.4261 GHz -61.93 dBm = -
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F1 - Test voltage (110 %
Less than 1 (fz 10k ~12.5 Gk
o
E— 5 5 5 Spectuma ®
Ref Level -17.00 dBm @ RBW 100 kHz Reflevel -29.00 dém ® RBW 1 MHz
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TOF TDF
@ 1Pk Max (@ 1Pk Max
-20 Mi[a] =76.06 dBm| mM2[1] -64.23 dBm|
877.6630 MHz| r 2.42610 GHz|
-40 M1[1] -56.89 dBm|
-0 ; 1.91970 GHz
S0 derfiy
40 i3
60 di "
M
S0 70
[ . T P TR
. m st
70 -90
M1
1 -100 d
-80
-110d
a0
-120d
-100
Start 1.0 GHz 10001 pts Stop 13.0 GHz
L2
e Marker
| Type | Ref | Trc X-value | v-value | Function | Function Result
M1 X 1.9197 GHz -56.89 dBm
Start 9.0 kHz 10001 pts Stop 1.0 GHz
o — T— IF M2 1 2.4261 GHz -64.23 dém
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Mode: BLE

F2 - Test voltage (90 %)

Less than 1 (i 10k ~12.5 G
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Mode: BLE

F3 - Test voltage (90 %)

Less than 1 G

1 0k ~12.5 Gk

™
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F3 - Test voltage (100 %)
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F3 - Test voltage (110 %)

1 Gk ~125 Gk

Less than 1 Gk
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Limit

1. Less than 10z : Equal or less than 4 mW(= -53.97 dBm)

2. 1GHz ~ less than 12.75 Gz : Equal or less than 20 nW(= -46.98 dBm)

Test results

Mode: ZigBee

Test item: Less than ~1 iz

Test voltage Nominal Frequency Measure frequency Level Verdict
(%) Voltage (V) (Miz) (Miz) (dBm) ores
2 480 876.56 -75.27 Pass
90 DC2.7 - - - -
2 480 877.36 -76.94 Pass
100 DC3.0 - - - -
2 480 875.76 -73.73 Pass
110 DC33 - - - -
Mode: ZigBee
Test item: 1 Gz ~ less than 12.75 Gz
Test voltage Nominal Frequency Measure frequency Level Verdict
(%) Voltage (V) (i) (M) (dBm) erdic
2 480 1919.70 -56.75 Pass
90 DC2.7 - - - -
2 480 1919.70 -56.84 Pass
100 DC3.0 - - - -
2 480 1919.70 -56.82 Pass
110 DC33 - - - -
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Test plots
Mode: ZigBee
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3.7. Interference prevention function

Test setup

EUT

Limit

The identification code shall be 48 bits long.

Test results

Companion Equipment

Test voltage Nominal q ] .
(%) Voltage (V) Mode Identification code Verdict
100 DC3.0 BLE A8:3F:A1:C2:29:D4 Pass
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Appendix A. Measurement equipment

Equipment
24-2 paragraph4 | Manufacturer Model Serial No Calibration Calibration | Calibration
’ Interval Lab due.
T
Spectrum R&S FSV40-N 102194 1 year HCT 2022.06.18
Analyzer
8360B SERIES
SEPT SIGNAL HP 83630B 3844A00786 1 year HCT 2022.01.15
GENERATOR
SYNTHESIZED
SIGNAL KEYSIGHT N5182B MY59100115 1 year HCT 2022.04.29
GENERATOR
Power Meter Anritsu ML2495A 2010001 1 year HCT 2022.04.29
Pulse Power Anritsu MA2411B 1911111 1 year HCT 2022.04.29
Sensor
e BW-S10-
Attenuator Mini-Circuits JW263+ 1 Attenuator HCT 2022.01.18
DC Power supply Agilent 6632B MY43004090 1 year HCT 2022.06.21
MICROWAVE
FREQUENCY HP 5351B 3049A01295 1 year HCT 2022.04.29
COUNTER
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., 15ND530-GX50K 311QCFT567147
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