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1. General information

Applicant: Dentium Co., Ltd.(ICT Branch)

Applicant address: 76, Changnyong-daero 256beon-gil,
Yeongtong-gu, Suwon-Si, Gyeonggi-Do, Korea

Test site: KES Co., Ltd.

Test site address:

J-MIC Radio law

3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
Article 2

1.1. EUT description

Equipment under test
Frequency range
Model:

Modulation technique
Antenna specification
Power source

Number of channels

Foot Controller

2405 Mz ~2 480 ML (ZigBee)

WLF-1

DSSS

Antenna type : Chip antenna, Peak gain : 2.5 dBi
DC 3.0 V (Battery)

2405 Mz ~2 480 Mtz (ZigBee) : 16ch

1.2. Accessory information

Equipment Manufacturer Model Serial No.

Power source

1.3. Frequency/channel operations

Note.

Ch. Frequency (Mk)
11 2405

19 2445

26 2480

This test report is prepared according to the requirements of ISO/IEC 17025.
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2. Summary of tests

Parameter Test results

Frequency Tolerance Pass

Occupied Bandwidth Pass

RF Output Power Pass

Transmitter Spurious Emission Pass

Receiver Spurious Emission Pass

Anti-Interference 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
Test voltage Test voltage Frequency fMeasure lzlreq.uf.ncy Deviation
(%) (V) (MHZ) requency eviation (ppm)
(Mtz) (Hz)
2 405 2 404.986 358 -13 642 -5.67
90 DC 2.7 2 445 2 444,986 052 -13 948 -5.70
2 480 2479.985 610 -14 390 -5.80
2 405 2 404.986 490 -13 510 -5.62
100 DC 3.0 2 445 2444986 110 -13 890 -5.68
2480 2 479.985 532 -14 468 -5.83
2 405 2404.986 422 -13 578 -5.65
110 DC3.3 2 445 2 444,986 166 -13 834 -5.66
2 480 2 479.985 682 -14 318 -5.77
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3.2 Occupied Bandwidth

Test setup
EUT Attenuator Spectrum analyzer
Limit
Equal or less than 26 Miz(DSSS).
Test results
o ied Bandwidth (Miz
Test voltage Nominal Test mod ccupied Bandwidth (2)
(%) Voltage(V) est mode Frequency Frequency Frequency
(2 405 M) (2 445 M) (2 480 M)
90 DC2.7 2.08 2.08 2.09
100 DC3.0 ZigBee 2.07 2.08 2.08
110 DC33 2.08 2.09 2.09
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Test plots

ZigBee

.

.

Ref Lovel 2000 dém  Offset 11.36 dB & RBW 100 kHz Rof Lovel 20,00 dém  Offset 11.36 d8 & RBW 100 kHz
Att 25dE  BWT 379 VBW 100 kHz  Mode Auto FFT Att 25dE  BWT 379 VBW 100 kHz  Mode Auto FFT
@ 1Pk Max @ 1Pk Max
EITE] EITE] .07 dom|
10 G Dec Bw Lo [ Occ Bw 20839
. A b ool A
o “ i My
10 di ).l | 10 di =
A S h I,
f \ /
20 cB = . -20 di f :
T { 7 T
{ b i Y i
30 db at i 1 2 30 db . W | 1 -
0 ~7 20 A VvV
& & £ N
G A . 0 IS R, (W
* - = o / S
A0 dem Ty = oY ol "~ ]
40 40
-70 ¢ -70 ¢
GF 2,405 GHz 691 pis Span 10.0 MHz GF 2,445 GHz 691 pis Span 10.0 MHz
Marker Marker
Type | Ret | Tre | X-valun | v-value | Function | Function Result | Type | Ret | Tre | X-valug | v-value | Function | Function Result |
M 1] 2.405246 GHz 2.84 dém | M| 1] 2.445232 GHz 3.07 dem |
T1 1 24035436 GHz -11.80 dim e Bw 2,063464544 MMz T1 1 2.4435436 GHz -11.37 dim e Bw 2,083936324 MMz
T2 1 2 406013 GHz -12.08 dim T2 1 24460275 GHz -11.68 dim
r i TR | ! X o
ooy RG]

Roef Lovel 20,00 dBm

Offset 11.36 di = RBW 100 kHz

Att 25 di BWT 379 ps  VBW 100 kHz  Mode suto FFT
[@ 17k Max
CITET] 3,00 dam|
2 AB0Z460 GHz]
10 d# Dcc Bw 2003936524 MHz
o db i -
i ™
a5 e N2
10 L-
-20 dB -
A\
2048 -
-4 —o =t
~ - o
_9\:,“ - .
€0
-70 i
CF 2.48 GHz 691 Ei SEM 10.0 MHz
Marker
Type | Ret | Tre | %-valun | ¥-value | Function | Function Result |
M1 1] 2.4B0246 GHZ 3.00 dém |
T1 1 2.4TB0436 GHz =11.53 dim Occ Bw 2.083936324 MMz
T2 1 2.4810275 GHz ~11.78 dém
t bi e T

Blank
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3.3. RF output power

Test setup
EUT Attenuator Spectrum analyzer
IF output ——
Power meter
Limit
Rate power : 10.0 WMz (+20%, -80%)
Upper : 12.0 mW/MH
Lower : 2.0 mW/MHz
Test results
Mode: BLE
Test voltage Nominal Frequency Output power Output power E.LR.P Deviation
(%) Voltage (V) (M) (dBm/Mtz) (mW/MHz) (dBm/Miz) (%)
2 405 4.00 2.51 6.50 -74.90
90 DC2.7 2 445 4.41 2.76 6.91 -72.40
2480 4.59 2.88 7.09 -71.20
2 405 4.00 2.51 6.50 -74.90
100 DC 3.0 2 445 4.42 2.77 6.92 -72.30
2 480 4.58 2.87 7.08 -71.30
2 405 4.01 2.52 6.51 -74.80
110 DC33 2 445 4.44 2.78 6.94 -72.20
2 480 4.58 2.87 7.08 -71.30
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 : 2.5 dBi
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3.4. Transmitter spurious emissions

Test setup

EUT

Limit

Attenuator

1. Less than 2387 Mz : Equal or less than 2.5/N/Miz (= -26 dBm)
2.2387 Miz ~2400 ML : Equal or less than 25/MW/Mz (= -16 dBm)
3.2483.5 Ml ~2496.5 Miz : Equal or less than 25/N/M (= -16 dBm)
4. More than 2496.5 Mz : Equal or less than 2.5/MW/M (= -26 dBm)

Test results

Test item: Less than 2387 Mk

Spectrum analyzer

Test(:;:;tage Vl;ll(t):;ienzl\l] ) Mode Frequency (i) Measur? M{];')equency (IaeB\II::;
2 405 1924.30 -32.82
90 DC2.7 2 445 1 955.30 -31.37
2 480 1 982.80 -30.20
2 405 1924.30 -32.60
100 DC 3.0 ZigBee 2 445 1955.30 -31.32
2 480 1 982.80 -30.40
2 405 1924.30 -32.66
110 DC3.3 2 445 1955.30 -31.36
2480 1 982.80 -30.32
Test item: 2387 Mk ~2400 M
Test(:/(:;tage Vl;l;::;ln;l}) Mode Frequency (i) Measur((e M:];')equency (IaeB‘;,el;
2 405 2399.99 -45.83
90 DC 2.7 2 445 2 396.28 -50.12
2 480 2 399.48 -50.42
2 405 2 399.97 -46.05
100 DC 3.0 ZigBee 2 445 2 396.55 -50.77
2 480 2396.19 -50.80
2 405 2399.95 -46.16
110 DC3.3 2 445 2397.39 -50.38
2 480 2391.92 -50.73
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Test item: 2483.5 Mk ~2496.5 Mk

Test(?;:;tage Vl(j](t);ien?\li) Mode Frequency (M) Measur? M{];')equency (I:ieB\lrﬁ;
2 405 2 484.32 -50.41
90 DC 2.7 2 445 2493.33 -49.95
2 480 2483.51 -37.28
2 405 2484.49 -50.65
100 DC 3.0 ZigBee 2 445 2492.39 -49.91
2 480 2483.51 -37.10
2 405 2485.22 -50.76
110 DC33 2 445 2 486.24 -49.99
2 480 2 483.59 -37.47
Test item: More than 2496.5 Mk
Test(:/(:;tage Vl;l;:::;lnzn\l}) Mode Frequency (M) Measur((e M:];')equency (IaeB‘;ﬁ;
2 405 2 880.50 -41.72
90 DC 2.7 2 445 2938.50 -43.46
2480 2 981.50 -44.89
2 405 2 880.50 -42.22
100 DC 3.0 ZigBee 2 445 2938.50 -43.12
2480 2 981.50 -44 81
2 405 2 880.50 -41.53
110 DC3.3 2 445 2938.50 -43.76
2480 2981.50 -45.11
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Mode: ZigBee — F1
Less than 2387 MHz 2387 MHz ~ 2400 MHz
—
S E SO [7]
Ref Lovel 1000 dém  Offset 11.36 dB & RBW 1 MHz Ref Lovel 1000 dém  Offset 11.36 dB & RBW 1 MHz
Att 15 di BWT 4.8ms  VBW 1 MH:  Mode Auto Swesp Att 15 di  8WT 1ms VAW 1 MH:  Mode Auto Swesp
| O [® 17k Max
Mi1] 2,60 dim| Mi1] 46,05 dim|
1.92430 GHz 2.9999720 GHz
od od
-10 ¢8 -10 ¢8
20 ca -20 a8
-30 o -30 o
-40 di -40 di -
& s T - ——
NSy IS, ey Seenews SR S [NTY PRSI S S e 50 siber S ST S SN YT T e My ey e
60 i 60 i
-70 a8 -70 a8
50 o 50 o
Start 10.0 MHz 691 E Eﬂm 387 GHz Start 2,387 GHz 691 E Bllm 2.4 GHz
Marker Marker
Type | Ret | Tre | Kevalus | ¥-vale | Function | Function Result | Type | Ret | Tre | Kevalus | Y-value | Function | Function Result |
M1 1 1.9243 GHz ~32.60 dim M1 1 2.399972 GHz ~46.05 dim

L JL

e

L JL

o

2483.5 MHz ~ 2496.5 MHz

More than 2496.5 MHz

Ref Lovel 10,00 dBm

Spectrum 4 (& I =

Offset 11.36 di » RBW 1 MHz

Spectrum 3 () ﬁ: i ;“.?
Ref Lovel 1000 dém  Offset 11.36 dB & RBW 1 MHz
Att 15 dB BWT Lms  VBW 1 MHz  Mode Auto Sweep
[® 17k Max

Att 15dE  BWT  40.1ms  VBW 1MH:  Mode Auto Sweep
[® 17k Max
Mi1] 50,65 diém| Mi1] 42,22 dBm|
24844880 CHz 2.8805 GHz
0 d 0 d
-10 ¢ -10 ¢
-20 g8 -20 a8
-30 o -30 o
408 alida
50 dAmi sphbemt Pt LY L
B o e e prvrer ; TV FYRY Ty R up——— I TP = e ARG [SPOPI FRRPRSUY SR 2 FPSTPU SR S oy R
60 i 60 i
70 d -70 a8
50 o 50 o
Start 2.4835 GHz 691 E leE 2.4965 GHz Start 2.4965 GHz 691 E moE 12.5 GHz
Markar Markar
Type | Ret | Tre | Kevalus | ¥-value | Funetion | Function Result | Type | Ret | Tre | Kevalus | Y-value | Function | Function Result |
M1 1 2.484488 GHz ~50.865 dim M1 1 2.8805 GHz -42.22 dim
¢ i T | ! i e
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Mode: ZigBee — F2
Less than 2387 MHz 2387 MHz ~ 2400 MHz
=
Specrm G S GO [*)
Rof Lovel 10,00 dBm  Offset 11.36 di = RBW 1 MHz Rof Lovel 10,00 dém  Offset 11.36 di & RBW 1 MHz
Att 15 di BWT 4.8ms  VBW 1 MH:  Mode Auto Swesp Att 15 di  8WT 1ms VAW 1 MH:  Mode Auto Swesp
I.\Dk Max @ 1Pk Max
CITET] CITET] 50.77 dBm)
1. 2.3965480 CHZ
odi odi
~10 a8 ~10 a8
20 a5 20 i
-30 dB -30 dB
-40 -40
50 di L 50 dil = = -
P N e Ltiolios, IR ¥ ISTI FURTTY ) I w——" Py AT, TWSTYRPY (USSP WY PRI SRS YR YN P TR TYT I S s, v e
£00n S00n
70 d -70 d
€0 dB €0 dB
Start 10.0 MHz 691 pts Stop 2.387 GHz Start 2,987 GHz 691 pts Stop 2.4 GHz
Marker Marker
Type | Ret | Tre | Kevalus | ¥-value | Funetion | Function Result | Type | Ret | Tre | Kevalue | Y-value | Function | Function Result |
M1 1 1.9553 GHz ~31.32 dim M1 1 2396548 GHz ~50.77 dBm

L JL

Heasurina. RO

4

L JL

o

2483.5 MHz ~ 2496.5 MHz More than 2496.5 MHz
Spectrum 3 (& 3 Spectrum 4 () k2
Rof Lovel 10,00 dém  Offset 11.36 di & RBW 1 MHz Rof Lovel 10,00 dém  Offset 11.36 di = RBW 1 MHz
Att 15dE  BWT Ims  VBW 1 MH:  Mode Auto Swesp Att 15dE  BWT  40.1ms  VBW 1 MH:  Mode Auto Swesp
@ 1Pk Max @ 1Pk Max
Mi[1] 49,91 dim| Mi[1] 43.12 dBm|
2.4923890 CHz 2.9385 CHz
odi odi
~10 a8 ~10 a8
20 a5 20 i
-30 di -30 di
40 ci -
=0 £ =04 " i iy M
Votranli W 'S STSTPVY: SYIRFPFTS FREIFIETET Y IREIORFR CTeY W Wer Eere ) TED S S Y epeeny S T b e | PP VPRTITT PRSI VN TR FYSST F Y
50 an 50 an
70 d -70 a8
50 dh 50 dh
Start 2,4035 GHz 691 pts Stop 2.4965 GHz Start 2,4965 GHz 691 pts Stop 12.5 GHz
Marker Marker
Type | Ret | Tre | Kevalue | ¥-value | Function | Function Result | Type | Ret | Tre | Kevalus | Y-value | Function | Function Result |
ML 1 2 462389 GHz ~43.91 dim ML 1 25385 GHz -43.12 dém
r )t e R | Y oy |
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Mode: ZigBee — F3
Less than 2387 MHz 2387 MHz ~ 2400 MHz
=
Specrm G S GO [*)
Rof Lovel 10,00 dBm  Offset 11.36 di = RBW 1 MHz Rof Lovel 10,00 dém  Offset 11.36 di & RBW 1 MHz
Att 15 di BWT 4.8ms  VBW 1 MH:  Mode Auto Swesp Att 15 di  8WT 1ms VAW 1 MH:  Mode Auto Swesp
I.\Dk Max @ 1Pk Max
CITET] 3040 dBm) CITET] 50,80 dBm
1.98280 CHr 2.9961900 CHr
odi odi
~10 a8 ~10 a8
20 a5 20 i
-30 dB -30 dB
-40 -40
i an . e il - ol - 3 —
PRI T PR PSR RIEE L e ™ TR B A e B TR TIPSR TR TP PR PR ST TR LIPS, FS—— e
60 db 50 an
70 d -70 a8
€0 dB €0 dB
Start 10.0 MHz 691 pts Stop 2.387 GHz Start 2,987 GHz 691 pts Stop 2.4 GHz
Marker Marker
Type | Ret | Tre | Kevalus | ¥-value | Function | Function Result | Type | Ret | Tre | Kevalue | Y-value | Function | Function Result |
M1 1 1.5828 GHz ~30.40 dBm M1 1 2.35619 GHz ~50.80 dim

4

L JL

o

2483.5 MHz ~ 2496.5 MHz More than 2496.5 MHz
Spectrum 3 () k2 Spectrum 4 (%) =
Rof Lovel 10,00 dém  Offset 11.36 di & RBW 1 MHz Rof Lovel 10,00 dém  Offset 11.36 di = RBW 1 MHz
Att 15dE  BWT Ims  VBW 1 MH:  Mode Auto Swesp Att 15dE  BWT  40.1ms  VBW 1 MH:  Mode Auto Swesp
@ 1Pk Max @ 1Pk Max
Mi[1] a7.10 dim| Mi[1] 44,81 dim|
2.4835090 CH7 2.9815 CHz
odi odi
~10 a8 ~10 a8
20 a5 20 i
-30 di -30 di
‘.aq_,:\., 40 <3
B T AV ¥
50 di st TR A e P T ] 50 GBI — e + _ "'] T m
= e o Y ISR Wy TR P TR TORPE AR
50 ci 50 ol
70 d -70 a8
50 dh 50 dh
Start 2,4035 GHz 691 pts Stop 2.4965 GHz Start 2,4965 GHz 691 pts Stop 12.5 GHz
Marker Marker
Type | Ret | Tre | Kevalus | ¥-value | Funetion | Function Result | Type | Ret | Tre | Kevalus | Y-value | Function | Function Result |
ML 1 2 483509 GHz ~37.10 dém ML 1 26815 GHz ~34.81 dim
r )t T R | X ey
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3.5. Receiver spurious emissions

Test setup

EUT Attenuator Spectrum analyzer

Limit
1. Less than 10z : Equal or less than 4 W(= -53.98 dBm)
2. 10z ~less than 12.75 (flz : Equal or less than 20 nW(= -46.99 dBm)

Test results
Test item: Less than ~1 Gz

Test voltage Nominal Mode Frequency Measure frequency Level
(%) Voltage (V) (M) (Mz) (dBm)
2 405 576.60 -74.72

90 DC2.7 2 445 576.60 -74.14
2 480 576.60 -70.22

2 405 576.60 -74.45

100 DC3.0 ZigBee 2 445 576.60 -74.12
2 480 576.60 -70.01

2 405 576.60 -74.37

110 DC33 2 445 576.60 -74.23
2 480 576.60 -70.13

Test item: 1 @z ~ less than 12.75 (z

Test voltage Nominal Mode Frequency Measure frequency Level
(%) Voltage (V) (M) (Mz) (dBm)
2 405 6 790.00 -68.40

90 DC2.7 2 445 6 841.00 -68.78
2480 6 960.00 -68.59

2405 6 246.00 -68.76

100 DC3.0 ZigBee 2 445 6 824.00 -68.91
2480 6 909.00 -68.52

2405 6 858.00 -68.67

110 DC33 2 445 6 858.00 -68.45
2480 6 892.00 -67.79
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3.6. Anti-interference function
Test setup
EUT Compamon Test pc
Equipment
Limit
The identification code shall be 48 bits long.
Test results
Test voltage Nominal . . q
(%) Voltage (V) Mode Identification code Verdict
100 DC 3.0 ZigBee 00155100000C7A70 Pass
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Appendix A. Measurement equipment
Equipment . Calibration | Calibration
24-2 paragraph4” » | Manufacturer Model Serial No. interval due.
Spectrum Analyzer R&S FSV40 101002 1 year 2020.06.24
8360B Series Swept HP 83630B 3844A00786 lyear | 2020.01.15
Signal Generator
Power Meter Anritsu ML2495A 1438001 1 year 2020.01.15
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2020.01.15
Attenuator KEYSIGHT 8493C 82506 1 year 2020.01.15
DC Power Supply Agilent 6632B MY43004114 1 year 2020.06.24
Frequency Counter HP 5352B 3049A01336 1 year 2020.01.15
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., 15ND530-GX50K 311QCFT567147
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