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EST Technology Co., Ltd.
Applicant: TZUMI Electronics,LLC
Address: 16 EAST 34TH STREET 16TH FLOOR, New York 10016, United States
Manufacturer: TZUMI Electronics,LLC
Address: 16 EAST 34TH STREET 16TH FLLOOR, New York 10016, United States
E.U.T: ionvac UltraClean UV sanitizing robo vac (Robotic Vacuum Cleaner)

Model Number: 8063

' i 8063WM
ATl Madgl Note: They are identical except model name only.
Power Sl DC 19V From Adapter Input AC 100-240V~50/60Hz;
PPy DC 14.4V From Battery
Trade Name: - Serial No.: e
Date of Receipt: Dec. 25, 2020 Date of Test:  Dec. 25, 2020~Jan. 18, 2021
FCC Part 15 Subpart C (15.247)
Test Specification: S Al Ua

FCC KDB 558074 D01 15.247 Meas Guidance v05r02

FCC KDB 662911 D01 Multiple Transmitter Output v02r01

Test Result: The device described above is tested by EST Technology Co., Ltd. The
measurement results were contained in this test report and EST Technology Co.,
Ltd. was assumed full responsibility for the accuracy and completeness of these
measurements. Also, this report shows that the EUT to be technically compliance
with the FCC Rules and Regulations Part 15 Subpart C requirements.

This report applies to above tested sample only and shall not be reproduced in
part without written approval of EST Technology Co., Ltd.

Prepared by: Reviewed by:

]2\,;:? Yar\j

Ring Yang / Assistant Seven Wang / Engineer
Other Aspects: e
None.

Abbreviations: OK/P=passed JuillF=failed n.a/N=not applicable E.U.T=equipment under tested

This test report is based on a single evaluation of one sample of above mentioned products It is not permitted to be
duplicated in extracts without wrilten approval of EST Technology Co., Lid.
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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

Product Name : lionvac UltraClean UV sanitizing robo vac

Model Number : 8063

Software Version : 1J090_V1.0.5 TestUse.bin

Hardware Version : 1J090_VI1.1 20201211

Operation frequency : |2412MHz~2462MHz
2422MHz~2452MHz

Number of channel : |IEEE 802.11b: 11 Channels

IEEE 802.11g: 11 Channels

IEEE 802.11n HT20: 11 Channels

IEEE 802.11n HT40: 7 Channels

Max Output Power (PEAK) |: |IEEE 802.11b: 15.71dBm

IEEE 802.11g: 20.11dBm

IEEE 802.11n HT20: 20.61dBm

IEEE 802.11n HT40: 17.52dBm

Modulation Type : |IEEE 802.11b mode: DSSS(CCK,QPSK, BPSK)

IEEE 802.11g mode: OFDM (BPSK/QPSK/16QAM/64QAM)
IEEE 802.11n mode: OFDM (BPSK/QPSK/16QAM/64QAM)
Sample Type : |Prototype production

Note:
For a more detailed features description, please refer to the manufacturer’s specifications or the
user's manual.

1.2. Antenna Information

Ant No. Brand Model Name | Antenna Type | Connector | Gain (dBi)
1 - - PCB - 2.5
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2. SUMMARY OF TEST

2.1. Summary of test result

Report Section Description of Test Item FCC Standard Section Results
3 6dB Bandwidth 15.247(a)(2) PASS
4 Maximum Peak Output Power 15.247(b)(3) PASS
5 Power Spectral Density 15.247(e) PASS
6 Conducted Band Edge 15.247(d) PASS
7 Conducted Spurious Emissions 15.247(d) PASS
. . . 15.205
3 Radiated S%g;%ué (]iEn;usswns and 15.209 PASS
& 15.247(d)
9 AC Power Lm@ Conducted 15.207 PASS
Emissions
10 Antenna Requirement 15.203 PASS
Note:
(1) “N/A” denotes test is not applicable in this test report
EST Technology Co., Ltd Report No. ESTE-R2101074 Page 6 of 86
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2.2. Test Facilities
EMC Lab

Name of Firm

Site Location

EST,

Certificated by CNAS, CHINA
Registration No.: L5288
This Certificate is valid until: November 12, 2023

Certificated by FCC, USA
Designation Number: CN1215
This Certificate is valid until: January 31, 2022

Certificated by A2LA, USA
Registration No.: 4366.01
This Certificate is valid until: January 31, 2022

Certificated by Industry Canada
CAB identifier No.: CN0035
This Certificate is valid until: January 31, 2022

Certificated by VCCI, Japan

Registration No.:C-14103; T-20073; R-13663;
R-20103; G-20097

Date of registration: Apr. 20, 2020

This Certificate is valid until: Apr. 19, 2023

Certificated by TUV Rheinland, Germany
Registration No.: UA 50413872 0001
Date of registration: July 31, 2018

Certificated by Intertek
Registration No.: 2011-RTL-L2-64
Date of registration: November 08, 2018

: EST Technology Co., Ltd.

Chilingxiang, Qishantou, Santun, Houjie, Dongguan, Guangdong,

China

EST Technology Co., Ltd Report No. ESTE-R2101074
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2.3. Measurement uncertainty

Test Item Uncertainty

Uncertainty for Conduction emission test 13.48dB
Uncertainty for spurious emissions test +4.60 dB(Polarize: H)
(30MHz-1GHz) 14.68 dB(Polarize: V)

Uncertainty for spurious emissions test n
14.96dB
(1GHz to 25GHz)

Uncertainty for radio frequency 7x107®

Uncertainty for conducted RF Power 0.20dB

Uncertainty for Power density test 0.26dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

2.4. Assistant equipment used for test

Item | Equipment Brand Model Name/Type No. FCCID Series No.
A Adapter - NLB060190W1A5S58 - -
Item | Shielded Type | Ferrite Core Length Note
1 NO NO 1.8m DC Cable

2.5. Block Diagram

For radiated emissions test: EUT was placed on a turn table, which is 0.1 meter high above ground.
EUT was beset into 2.4G WIFI test mode by software before test.

AC Mains A EUT

AC 120V/60Hz&
AC 240V/60Hz

(EUT: ionvac UltraClean UV sanitizing robo vac)
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2.6. Test Mode

The test mode was selected for the final test as listed below.

Test Item Mode Date Rate Test Channel

IEEE 802.11b 1Mbps Low/Middle/High
. IEEE 802.11 6Mbps Low/Middle/High
6dB Bandwidth TEEE 802.11n H%FZO Mcspo Low/Middle/High
IEEE 802.11n HT40 MCSO0 Low/Middle/High
IEEE 802.11b 1Mbps Low/Middle/High
. IEEE 802.11 6Mbps Low/Middle/High
Maximum Peak Output Power THEE 802.11n Hi30 MCS0 Low/Middle/High
IEEE 802.11n HT40 MCS0 Low/Middle/High
IEEE 802.11b 1Mbps Low/Middle/High
. IEEE 802.11g 6Mbps Low/Middle/High
Power Spectral Density IEEE 802.11n HT20 MCS0 Low/Middle/High
IEEE 802.11n HT40 MCS0 Low/Middle/High

IEEE 802.11b 1 Mbps Low/ High

IEEE 802.11¢g 6Mbps Low/ High

Conducted Band Edge TEEE 802.11n HT20 MCS0 Low/ High

IEEE 802.11n HT40 MCSO0 Low/ High
IEEE 802.11b 1Mbps Low/Middle/High
: . IEEE 802.11¢g 6Mbps Low/Middle/High
Conducted Spurious Emissions IEEE 802.11n HT20 MCS0 Low/Middle/High
IEEE 802.11n HT40 MCSO0 Low/Middle/High
IEEE 802.11b 1Mbps Low/Middle/High
Radiated Spurious IEEE 802.11g 6Mbps Low/Middle/High
Emissions(Below 1GHz) IEEE 802.11n HT20 MCS0 Low/Middle/High
IEEE 802.11n HT40 MCS0 Low/Middle/High
IEEE 802.11b 1Mbps Low/Middle/High
Radiated Spurious IEEE 802.11g 6Mbps Low/Middle/High
Emissions(Above 1GHz) IEEE 802.11n HT20 MCS0 Low/Middle/High
IEEE 802.11n HT40 MCSO0 Low/Middle/High
IEEE 802.11b 1Mbps Low/Middle/High
) IEEE 802.11¢g 6Mbps Low/Middle/High
Radiated Band Edge IEEE 802.11n HT20 MCS0 Low/Middle/High
IEEE 802.11n HT40 MCSO0 Low/Middle/High
IEEE 802.11b 1Mbps Low/Middle/High
AC Power Line Conducted IEEE 802.11¢g 6Mbps Low/Middle/High
Emissions IEEE 802.11n HT20 MCS0 Low/Middle/High
IEEE 802.11n HT40 MCS0 Low/Middle/High

Note:

1. Inradiated measurement,the EUT had been pre-scan on the positioned of each 3 axis(X,Y,Z2),
the worst case was found when positioned on X-plane.
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2.7. Power Setting of Test Software

Software Name UI mptool 1V16
Frequency(MHz) 2412 2437 2462
IEEE 802.11b Setting Default Default 60
IEEE 802.11g Setting Default Default Default
IEEE 802.11n HT20 Setting Default Default Default
Frequency(MHz) 2422 2437 2452
IEEE 802.11n HT40 Setting Default Default Default

2.8. Duty Cycle

Temperature 21.8°C Relative 51% Test Voltage |AC 120V/60Hz
Humidity

Mode Fre(MHz) | On time(ms) | Total Time(ms) | Duty Cycle(%) |Duty Factor(dB)
IEEE 802.11b 2437 12.4928 12.5507 99.54 0.00
IEEE 802.11g 2437 2.1014 2.2029 95.39 0.20
IEEE 802.11n HT20 2437 1.9478 2.0522 94.91 0.23
IEEE 802.11n HT40 2437 0.9565 1.0783 88.71 0.52

Note:

1. If duty cycle <98 %, the conducted average output power and average power spectral
density should be add duty factor.

2. If duty cycle=98 %,the EUT is consider to be transmitting continuously,the conducted
average output power and average power spectral density no need to add duty
factor(consider to be zero).

3. The conducted peak output power and peak power spectral density no need to consider duty
factor.

4. The on-time time is transmission duration(T).
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Spectrum I
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Spectrum I
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2.9. Channel List

IEEE 802.11b/802.11g/802.11n HT20
Channel Frequency Channel Frequency Channel Frequency
(MHz) (MHz) (MHz)
1 2412 6 2437 11 2462
2 2417 7 2442
3 2422 8 2447
4 2427 9 2452
5 2432 10 2457
IEEE 802.11n HT40
Channel Frequency Channel Frequency Channel Frequency
(MHz) (MHz) (MHz)
3 2422 6 2437 9 2452
4 2427 7 2442
5 2432 8 2447
EST Technology Co., Ltd Report No. ESTE-R2101074 Page 13 of 86
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2.10. Test Equipment List

For conducted emission test

EST,

Equipment Manufacturer| Model No. | Serial No. Caglz)rgc]mn Last Cal. | Next Cal.
. Rohde
EMI Test Receiver ESHS30 EST-E001 LISAI June 13,20 | 1 Year
& Schwarz
i . Rohde
Artificial Mains Network ENV216 EST-E002 LISAI June 13,20 | 1 Year
& Schwarz
. Rohde
Pulse Limiter ESH3-72 EST-E078 LISAI June 13,20 | 1 Year
& Schwarz
Test Software Audix e3-6.111221a N/A N/A N/A N/A
For radiated emission test(9kHz-30MHz)
Equipment Manufacturer [Model No. Serial No. [Calibration |Last Cal. |Next Cal.
Body
EMI Test Rohde ESR7  |EST-E047| LISAI |June1320| 1 Year
Receiver & Schwarz
Active Loop Antenna SCH];Z?(REB FMZB 1519B |EST-E054| LISAI June 13,20 | 1 Year
Test Software Audix e3-6.111221a N/A N/A N/A N/A
9kHz-30MHz Cable N/A EST-001 N/A N/A N/A N/A
For radiated emissions test (30MHz-1000MHz)
Equipment Manufacturer [Model No. Serial No. [Calibration |[Last Cal. |Next Cal.
Body
EMI Test Rohde ESR7  |EST-E047| LISAI |June13,20| 1 Year
Receiver & Schwarz
Bilog Antenna Teseq CBL6111D [EST-E034| LISAI |June 13,20 | 1 Year
Test Software Audix e3-6.111221a N/A N/A N/A N/A
30-1000MHz Cable N/A EST-002 N/A N/A N/A N/A
For radiated emission test(Above 1000MHz)
Equipment Manufacturer| Model No. | Serial No. Calét())r;l}tllon Last Cal. | Next Cal.
Horn Antenna SCHFEZ?(RZB BBHA9120D| EST-E031 LISAI June 13,20 | 1 Year
Signal Amplifier > AP | BBVO7I8 | ESTE032 | LISAI | June 1320 | 1 Year
Rohde
Spectrum Analyzer FSV40 EST-E069 LISAI | June 13,20 | 1 Year
&Schwarz
Test Software Audix e3-6.111221a N/A N/A N/A N/A
Above 1GHz Cable N/A EST-003 N/A N/A N/A N/A
For connect EUT antenna terminal test
Equipment Manufacturer |Model No.| Serial No. Cagt;r:il}tllon Last Cal. | Next Cal.
Spectrum Analyzer | Rohde&Schwarz | FSV40 EST-E069 LISAT | June 13,20 | 1 Year
EST Technology Co., Ltd Report No. ESTE-R2101074 Page 14 of 86
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3. 6DB BANDWIDTH

3.1. Limit

Systems using digital modulation techniques operate in the 2400-2483.5 MHz,the minimum 6 dB
bandwidth shall be at least 500 kHz.

3.2. Test Setup

Spectrum Analyzer

EUT
3.3. Spectrum Analyzer Setting
6dB Bandwidth
Spectrum Parameters Setting
RBW 100KHz
VBW 300KHz
Span 40MHz(20MHz Bandwidth mode)/80MHz(40MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold
99% Occupied Bandwidth
Spectrum Parameters Setting
RBW 300KHz(20MHz Bandwidth mode)/I MHz(40MHz Bandwidth mode)
VBW 1MHz(20MHz Bandwidth mode)/3MHz(40MHz Bandwidth mode)
Span 40MHz(20MHz Bandwidth mode)/80MHz(40MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold

3.4. Test Procedure

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 3.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, measure the maximum width of the emission that is constrained by the
frequencies associated with the two outermost amplitude points (upper and lower frequencies)
that are attenuated by 6 dB relative to the maximum level measured in the fundamental
emission.

e. Repeat above procedures until all modes and channels were measured.

f. Record the results in the test report.

/o oe
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3.5. Test Result

EST,

Temperature 21.8C | Relative Humidity ‘ 51%
Test Voltage AC 120V/60Hz

Freq 6dB Bandwidth | . .

Mode Limit (MHz) | Result

(MHz) (MHz)

2412 10.056 =0.5 PASS

IEEE 802.11b | 2437 10.052 =0.5 PASS

2462 10.052 =0.5 PASS

2412 16.540 =0.5 PASS

IEEE 802.11¢g 2437 16.552 =0.5 PASS

2462 16.552 =0.5 PASS

2412 17.744 =0.5 PASS

IEE}IETE;(;(Z) Hn 2437 17.744 =0.5 PASS

2462 17.740 =0.5 PASS

2422 36.336 =0.5 PASS

el I VE 36336 =05 PASS

2452 36.344 =0.5 PASS

EST Technology Co., Ltd

Report No. ESTE-R2101074
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L

IEEE 802.11b 2437MHz

IEEE 802.11b 2412MHz
Spectrum I TI
Ref Level 20.00 dBm Ol'-fset 1.00 dB & RBW 100 kHz
Att 35de SWT 949 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.03 dB
10.05600 MHz
10 dBm Mi[1] -3.99 dBm
2.40696200 GHz
D1 1.960 dBm Tk
0 dem i -I'." W'\ j el o1
D2 -4.040 dBm ).,..., :
-10 dBm JANMV V]I"‘\Im
-20 dBm I)VFJ Lﬂv\
-30 dBm // \\
i M‘\M\} VN
VLA
-60 dBm
=70 dBm
CF 2.412 GHz 10000 pts Span 40.0 MHz
easuring y

ESL,

EST Technology Co., Ltd Report No. ESTE-R2101074

Spectrum I TI
Ref Level 20.00 dBm Ol'-fset 1.00 dB & RBW 100 kHz
Att 35de SWT 949 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
D1[1] 0.05 dB
10.05200 MHz
10 dBm M1[1] -3.96 dBm
2.43196200 GHz
0 =]
0dBm Bl L0 dl;_'.m v A wﬂ_._ll‘ F‘U"“ k 01
D2 -4.060 dBm )" .
-10 dBm J/VMU VN\"IL\{J
-20 dBm r}}) L"‘V\‘
-30 dBm / \\
. A“WF\.I \JPN
-60 dBm
-70 dBm
CF 2.437 GHz 10000 pts Span 40.0 MHz
1 easuring y

Page 17 of 86



FCC ID: 2AON7-WJ8063TZUMI

IEEE 802.11b 2462MHz

Spectrum I u_f-_? I

Ref Level 20.00 dBm  Offset 1.00 d& @ RBW 100 kHz

Att 35d8  SWT 049 ps @ VBW 300 kHz Mode Auto FET
@ 1Pk Max
D1[1] 0.07 dB
10.05200 MHz
10 dBém M1i[1] -4.06 dBm
2.45696200 GHz
01 1.230 dBn
0 dém — - e },L--UH‘ O o
02 -4.070 dBm Han L
-10 dBm

2\ JL“\.I
-20 dem ")J’V v V \\JL“

-30 dBm “‘/ \
-40 dBm

) U™

-60 dBm

=70 dBm

CF 2.462 GHz 10000 pts

Span 40.0 MHz
1 Measuring... =i==iai = y

IEEE 802.11g 2412MHz

Spectrum I u_f-_? I

Ref Level 20.00 dBm  Offset 1.00 d& @ RBW 100 kHz

Att 35de SWT 949 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.13 dB
16.54000 MHz
10 dBm M1i[1] -8.14 dBm
2.40371000 GHz
0 dBm |

R N s WWW“MMM
D2 -8.320 dBm J L

-10 dBm | W

/ | \
o %

L S

- i [Pyt

-60 dBm

=70 dBm

CF 2.412 GHz 10000 pts

Span 40.0 MHz
1 Measuring... =i==iai = y
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ESL,

IEEE 802.119g 2437MHz

Spectrum I

(=

Ref Level 20.00 dBm  Offset 1.00 d& @ RBW 100 kHz

Att 35d8 SWT 94.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
D1[1] 0.09 dB
16.55200 MHz
10 dBém M1i[1] -8.92 dBm
2.42870600 GHz
0 dem
D1 -2.880 dBm
| me MWM
I gsm———02 -8.880 dBm—} '.- i
-20 dBm ‘N‘FN;, \
-30 dBm "‘\q
-40 dBm WM
-60 dBm
-70 dBm

CF 2.437 GHz 10000 pts Span 40.0 MHz
IEEE 802.11g 2462MHz

Spectrum I

(=

Ref Level 20.00 dBm  Offset 1.00 d& @ RBW 100 kHz

Att 35d8 SWT 94.9 ps @ VBW 300 kHz Mode Auto FFT
® 1Pk Max
D1[1] 0.02 dB
16.55200 MHz
10 dBém M1[1] -7.56 dBm
2.45370600 GHz
0 dem—i,
01 -1.520 dBm i T
| VRO | ARSIty
D2 -7.520 dBm—T7 7 3
-10 dBm /
-20 dBm \
-30 dBm

-50 dBm

-60 dBm

=70 dBm

CF 2.462 GHz 10000 pts Span 40.0 MHz
1 Measuring... =i==iai = y
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IEEE 802.11n HT20 2412MHz

Spectrum I T I

Ref Level 20.00 dBm  Offset 1.00 d& @ RBW 100 kHz

Att 35de SWT 949 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.24 dB
17.74400 MHz
10 dBm M1i[1] -6.62 dBm
2.40313000 GHz
N dRm——;
D1 -0.940 dBm -
oo 600 gar STIRVNAA ety
Uz -0, m
-10 dBm [ | 3

! \
" N
WW wmw““‘”'mw

-S0 dBm

-60 dBm

-70 dBm

CF 2.412 GHz 10000 pts

Span 40.0 MHz
L Measuring... =iiiiai A y

IEEE 802.11n HT20 2437MHz

Spectrum I T I

Ref Level 20.00 dBm  Offset 1.00 d& @ RBW 100 kHz

Att 35de SWT 949 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.16 dB
17.74400 MHz
10 dBm M1i[1] -7.40 dBm
2.42812600 GHz
0 de —r1

B~ T e e
. f \
oY N

-50 dBm

-10 dBm

-60 dBm

-70 dBm

CF 2.437 GHz 10000 pts

Span 40.0 MHz
L Measuring... =iiiiai A y
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IEEE 802.11n HT20 2462MHz

Spectrum I TI

Ref Level 20.00 dBm  Offset 1.00 d& @ RBW 100 kHz

Att 35de SWT  94.9 ps & VBW 300 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.18 dB
17.74000 MHz
10 dem mif1] -7.38 dBm
2.45312600 GHz
0 dem D1 -1.410 dBm T

B I |l e v T
e D2 -7.410 dBm—T 7y

] \
e L" kN

7 \

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz 10000 pts

Span 40.0 MHz
L Measuring... '“'IIIE A y

IEEE 802.11n HT40 2422MHz

Spectrum I TI

Ref Level 20.00 dBm  Offset 1.00 d& @ RBW 100 kHz

Att 35d8  SWT 10 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
D1[1] -0.22 dB
36.33600 MHz
10 dBm M1i[1] -13.00 dBm
2.40382800 GHz
0 dBm

D1 -7.170 dle

-10 dBm { R mﬁ T
D2 -13.170 dB T

-

-20 dBm

-30 dBm

|
- \

-60 dBm

-70 dBm

CF 2.422 GHz 10000 pts

Span B0.0 MHz
L Measuring... =====ai A y
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ESL.

IEEE 802.11n HT40 2437MHz

Spectrum I TI
Ref Level 20.00 dBm Ol‘-fset 1.00 dB & RBW 100 kHz
Att 35d8  SWT 10 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
D1[1] -0.26 dB
36.33600 MHz
10 dBm M1[1] -13.02 dBm
2.41882800 GHz
0 dBm
. D1 -7.080 dBm—
-10 dm | Wmm :
D2 -13.080 dB P‘f
-20 dBm ]{ w {
-30 dBm X \
-40 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 10000 pts Span B0.0 MHz
M m
ﬂ easuring, A y

Ref Level
Att

IEEE 802.11n HT40 2452MHz

Spectrum I TI

20.00 dBm _ Offset 1.00 dé & RBW 100 kHz
35dB  SWT 10 ms & VBW 300 kHz  Mode Auto Sweep

@ 1Pk Max

10 dBm

D1[1] 0.04 dB
36.34400 MHz

0 dBm

M1[1] -13.06 dBm
2.43382000 GHz

-10 dBm

D1 -6.970 dIE‘-rTu

-20 dBm

D2 -IQI.Q?D ITH?,II'HJ‘{a M

-30 dBm

I

-40 dBm

‘_.-._‘ =

/

-60 dBm

-70 dBm

CF 2.452 GHz 10000 pts

Span B0.0 MHz
L Measuring... =i===al A y
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4. MAXIMUM PEAK OUTPUT POWER

4.1. Limit

For systems using digital modulation in 2400-2483.5MHz,the maximum peak output power is 1
Watt(30dBm).

4.2. Test Setup

Spectrum Analyzer

EUT
4.3. Spectrum Analyzer Setting
Spectrum Parameters Setting
RBW 1MHz
VBW 3MHz
Span 40MHz(20MHz Bandwidth mode)/80MHz(40MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold

4.4. Test Procedure

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 4.3.

Set the EUT transmit continuously with maximum output power.

Use the channel power function to measure maximum peak output power, allow trace to
stabilize, save test pictures.

Repeat above procedures until all modes and channels were measured.

Record the results in the test report.

/eo o

o
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4.5. Test Result

Temperature| 21.8°C }Il{lfrlr?;(li‘i]tey 51% Test Voltage AC 120V/60Hz

Mode (lls/[rflci : dl}’;;k Output Pow\;tvr — Limit = Result
2412 15.71 0.0372 30.00 | 1.0000 PASS

S(I)gﬁlfb 2437 15.63 0.0366 30.00 | 1.0000 PASS
2462 15.51 0.0356 30.00 | 1.0000 PASS

2412 20.11 0.1026 30.00 | 1.0000 PASS

gé};ﬁ}?g 2437 20.00 0.1000 30.00 | 1.0000 PASS
2462 19.99 0.0998 30.00 | 1.0000 PASS

[EEE 2412 20.04 0.1009 30.00 | 1.0000 PASS
802.11n 2437 20.61 0.1151 30.00 | 1.0000 PASS
HT20 2462 20.16 0.1038 30.00 | 1.0000 PASS
IEEE 2422 17.51 0.0564 30.00 | 1.0000 PASS
802.11n 2437 17.47 0.0558 30.00 | 1.0000 PASS
HT40 2452 17.52 0.0565 30.00 | 1.0000 PASS

EST,

EST Technology Co., Ltd

Report No. ESTE-R2101074
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st

IEEE 802.11b 2412MHz

Spectrum I | ? |

Ref Level 21.00 dBm  Offset 1.00 db & RBW 1 MHz
Att 35dB  SWT 1ms & VBW 3 MHz Mode Auto Sweep

@ 1Pk Max

M1[1] 7.31 dBm
2.4120000 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

o BoclRrsd

-50 dBm

-60 dBm

=70 dBm

CF 2.412 GHz 691 pts Span 40.0 MHz

(Channel Power
Bandwidth 20.00 MHz Power 15,71 dBm Tx Total 15.71 dBm

IEEE 802.11b 2437MHz

Spectrum I | ? |

Ref Level 21.00 dBm  Offset 1.00 db & RBW 1 MHz
Att 35dB  SWT 1ms & VBW 3 MHz Mode Auto Sweep

@ 1Pk Max

M1[1] 7.24 dBm
2.4370000 GHz
10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

1

54 B-ciBnoy

-50 dBm

-60 dBm

=70 dBm

CF 2.437 GHz 691 pts Span 40.0 MHz

(Channel Power
Bandwidth 20.00 MHz Power 15.63 dBm Tx Total 15.63 dBm
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IEEE 802.11b 2462MHz

Spectrum I | ? |

Ref Level 21.00 dBm Of-fset 1.00 dB & RBW 1 MHz
Att 35d8  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] 7.09 dBm
2.4620580 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

44 B-elBro-

-50 dBm

-60 dBm

=70 dBm

CF 2.462 GHz 691 pts Span 40.0 MHz
(Channel Power

Bandwidth 20.00 MHz Power 15.51 dBm Tx Total 15.51 dBm

IEEE 802.11g 2412MHz

Spectrum I | ? |

Ref Level 21.00 dBm Of-fset 1.00 dB & RBW 1 MHz
Att 35d8  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

8.78 dBm)|
2.4085270 GHz
10 dBm

0 dBm

-10 dBm

-20 dBm

-40 dBm

N

-50 dBm

-60 dBm

=70 dBm

CF 2.412 GHz 691 pts Span 40.0 MHz
(Channel Power

Bandwidth 20.00 MHz Power 20,11 dBm Tx Total 20.11 dBm
n Measuring - ‘ %
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IEEE 802.11g 2437MHz
Spectrum I [‘E’]

Ref Level 21.00 dBm Of-fset 1.00 dB & RBW 1 MHz
Att 35d8  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

8.67 dBm)|
2.4335850 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

s

-30 dBm

e

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 2.437 GHz 691 pts
(Channel Power

Bandwidth 20.00 MHz Power 20,00 dBm Tx Total 20.00 dBm

Span 40.0 MHz

IEEE 802.11g 2462MHz

Spectrum | | o I

Ref Level 21.00 dBm Of-fset 1.00 dB & RBW 1 MHz
Att 35d8  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

8.68 dBm)|

2.4589320 GHz
10 dBm

0 dBm

-10 dBm

-20 dBm

-40 dBm

o

-50 dBm

-60 dBm

=70 dBm

CF 2.462 GHz 691 pts
(Channel Power

Bandwidth 20.00 MHz Power 19,99 dBm Tx Total 19,99 dBm

Span 40.0 MHz
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IEEE 802.11n HT20 2412MHz

Spectrum I | ? |

Ref Level 21.00 dBm Of-fset 1.00 dB & RBW 1 MHz
Att 35d8  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

8.69 dBm)|
2.4088740 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm-—=

ks U
-40 dBm

vk

-50 dBm

-60 dBm

=70 dBm

CF 2.412 GHz 691 pts

Span 40,0 MHz
(Channel Power

Bandwidth 20.00 MHz Power 20,04 dBm Tx Total 20.04 dBm

IEEE 802.11n HT20 2437MHz

Spectrum I | ? |

Ref Level 21.00 dBm Of-fset 1.00 dB & RBW 1 MHz
Att 35d8  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

9.54 dBm)|

2.4410520 GHz
10 dBm

0 dBm

-10 dBm

-20 dBm

WPy

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 2.437 GHz 691 pts

Span 40,0 MHz
(Channel Power

Bandwidth 20.00 MHz Power 20.61 dBm Tx Total 20.61 dBm
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IEEE 802.11n HT20 2462MHz

Spectrum I | ? |

Ref Level 21.00 dBm Of-fset 1.00 dB & RBW 1 MHz
Att 35d8  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

8.85 dBm)|
2.4589320 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm %

-30 dBm ,./

bt AN

-40 dBm

S

-50 dBm

-60 dBm

=70 dBm

CF 2.462 GHz 691 pts

Span 40,0 MHz
(Channel Power

Bandwidth 20.00 MHz Power 20,16 dBm Tx Total 20.16 dBm

IEEE 802.11n HT40 2422MHz

Spectrum I | ? |

Ref Level 21.00 dBm  Offset 1.00 db & RBW 1 MHz

Att 35d8  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

3.66 dBm)|

2.415050 GHz|
10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

A0 B

-50 dBm

-60 dBm

=70 dBm

CF 2.422 GHz 691 pts

Span 80,0 MHz
(Channel Power

Bandwidth 40.00 MHz Power 17.51 dBm Tx Total 17.51 dBm
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IEEE 802.11n HT40 2437MHz

Spectrum I | ? |

Ref Level 21.00 dBm Of-fset 1.00 dB & RBW 1 MHz
Att 35d8  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

3.64 dBm)|
2.429940 GHz|
10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

P

I BT Ty
40 demar

L e

-50 dBm

-60 dBm

=70 dBm

CF 2.437 GHz 691 pts Span 80.0 MHz
(Channel Power

Bandwidth 40.00 MHz Power 17.47 dBm Tx Total 17.47 dBm

IEEE 802.11n HT40 2452MHz

Spectrum I |=E'|
Ref Level 21.00 dBm Of-fset 1.00 dB & RBW 1 MHz
Att 35d8  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max
3.65 dBm)|
2.458830 GHz
10 dBm
0 dBm
-10 dBm
-20 dBm
-30 dBm
L ndhall b L WOPRY I PR A
At m
-50 dBm
-60 dBm
-70 dBm
CF 2.452 GHz 691 pts Span 80.0 MHz
(Channel Power
Bandwidth 40.00 MHz Power 17.52 dBm Tx Total 17.52 dBm
n Measuring - ‘ %
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5. POWER SPECTRAL DENSITY

5.1. Limit

For digitally modulated systems, the power spectral density conducted from the intentional radiator
to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

5.2. Test Setup

Spectrum Analyzer EUT
5.3. Spectrum Analyzer Setting
Spectrum Parameters Setting
RBW 3KHz
VBW 10KHz
Span 30MHz(20MHz Bandwidth mode)/60MHz(40MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold

5.4. Test Procedure

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 5.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, use the marker-to-peak function to set the marker to the peak of the
emission.

Repeat above procedures until all modes and channels were measured.

Record the results in the test report.

/eoc o

o
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5.5. Test Result

Temperature | 21.8°C ‘ Relative Humidity | 51% Test Voltage ‘ AC 120V/60Hz
Freq Power Density Limit
Mode (MHz) (dBm/3KHz) (dBm/3KHz) Result
2412 _18.57 8.00 PASS
con 2437 J18.43 8.00 PASS
' 2462 _18.44 8.00 PASS
2412 _17.01 8.00 PASS
8{)1;1511? 2437 _16.84 8.00 PASS
8 2462 1574 8.00 PASS
IEEE 2412 1626 8.00 PASS
802.11n 2437 _16.36 8.00 PASS
HT20 2462 _15.35 8.00 PASS
IEEE 2422 _18.76 8.00 PASS
802.11n 2437 _18.83 8.00 PASS
HT40 2452 _18.91 8.00 PASS

EST,

EST Technology Co.,

Ltd
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IEEE 802.11b 2412MHz

Spectrum I

(=

Ref Level 20.00 dBm

Att 35dB  SWT

Offset 1.00 dB @ RBW 3 kHz
4.4ms @ VBW 10 kHz

Mode Auto FFT

@ 1Pk Max
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M1[1] -18.57 dBm
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IEEE 802.11b 2437MHz

Spectrum I

(=

Ref Level 20.00 dBm

Att 35dB  SWT

Offset 1.00 dB @ RBW 3 kHz
4.4ms @ VBW 10 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm
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IEEE 802.11b 2462MHz

Spectrum I TI

Ref Level 20.00 dBm Ol'-fset 1.00 dB & RBW 3 kHz
Att 35d8  SWT 4.4 ms @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max

M1[1] -18.44 dBm
2.4626950 GHz
10 dBm

0 dBm

-10 dBm

-20 dBm PN

-30 dBm ] /f \_’\’\

-40 dBm 7

il o e
W WV

-70 dBm
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M Erry
| easuring, =====ai A y

IEEE 802.11g 2412MHz

Spectrum I TI

Ref Level 20.00 dBm  Offset 1,00 d& @ RBW 3 kHz

Att 35de  SWT 4.4 ms @ VBW 10 kHz Mode Auto FFT
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IEEE 802.119g 2437MHz
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IEEE 802.11n HT20 2412MHz
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ESL.
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IEEE 802.11n HT40 2437MHz
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6.

6.1

6.2.

6.3.

6.4.

CONDUCTED BAND EDGE

. Limit
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits
specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted

bands, as defined in §15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(¢)).

Test Setup
Spectrum Analyzer EUT
Spectrum Analyzer Setting
Spectrum Parameters Setting
RBW 100KHz
VBW 300KHz
Span 100MHz(20MHz Bandwidth mode)/200MHz(40MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold
Test Procedure
a. Connect EUT antenna terminal to the spectrum analyzer with RF cable.
b. Spectrum analyzer setting parameters in accordance with section 6.3.
c. Set the EUT transmit continuously with maximum output power.
d. Allow trace to stabilize, use the marker function to mark the highest emission level outside the
authorized band.
e. Repeat above procedures until all modes and channels were measured.
f.  Record the results in the test report.
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6.5. Test Result

21.8C

Temperature Relative Humidity 51%

Test Voltage

AC 120V/60Hz

Result PASS

IEEE 802.11n HT20 2412MHz

Spectrum I ufl
Ref Level 20.00 dem  Offset 1.00 dB & RBW 100 kHz
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IEEE 802.11n HT20 2462MHz
Spectrum I ufl
Ref Level 20.00 dem  Offset 1.00 dB & RBW 100 kHz
je ALt 30dB  SWT 227.5ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
m2[1] -45.42 dBm
2.484540 GHz
10 dBm M1i[1] -45.32 dBm
2.483500 GHz
tD1 1.270 dBm
—r——D2 -18.730 dBm:
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All modulations are all tested ,only worse case is reported.
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7. CONDUCTED SPURIOUS EMISSIONS

7.1. Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits
specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(¢)).

7.2. Test Setup

Spectrum Analyzer

EUT

7.3. Spectrum Analyzer Setting

Spectrum Parameters Setting

RBW 100KHz

VBW 300KHz

Start frequency 30MHz

Stop frequency 25GHz
Sweep Time Auto
Detector Peak

Trace Mode Max Hold

7.4. Test Procedure

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 7.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, use the marker function to mark the highest emission level outside the
authorized band.

Repeat above procedures until all modes and channels were measured.

Record the results in the test report.

ac o

o
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7.5. Test Result

Temperature

21.8C

Relative Humidity 51%

Test Voltage

AC 120V/60Hz

Result

PASS

IEEE 802.11n HT20 2412MHz

Spectrum I ufl
Ref Level 20.00 dem Offset 1.00 dB @ RBW 100 kHz
j ALt 30dB  SWT 250 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Max
mMi[1] -49.23 dBm
- 17.7910 GHz
10 dem m2[1] -49.50 dBm
4.8180 GHz
o aem——01 1.260 dBm: £
-10 dBm
= m———02 -18.740 dBm
-30 dBm
-40 dBm
e Ada=
V4 YIM 3
oo WVM@M s -
m
-70 dBm
Start 30.0 MHz 691 pts Stop 25.0 GHz
Marker
_Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
w1 [ 1 17.791 GHz | -49.23 dBm |
Mz 1] 4.818 GHz | -49,50 dém |
M3 1 18.152 GHz -49.96 dBm
R —
i | Measuring...  SUANRLLED W6 J

IEEE 802.11n HT20 2437MHz

Spectrum I ufl
Ref Level 20.00 dem Offset 1.00 dB @ RBW 100 kHz
j ALt 30dB  SWT 250 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Max
mMi[1] -49.21 dBm
- 16.3820 GHz
10 dem m2[1] -49.98 dBm
17.8270 GHz
o aem——=01 1.070 dBm: £
-10 dBm
- —f{——02 -18.930 dBm:
-30 dBm
-40 dBm
M M1 o
b YWY v Ve
“60 dBm
-70 dBm
Start 30.0 MHz 691 pts Stop 25.0 GHz
Marker
_Type | Ref | Tre | X-value | Y-value | Function | Function Result |
w1 _ _ 16.362 GHz | -49.21 dBm |
mz| [ 1] 17.827 GHz | -49,93 dBm |
M3 1 4.89 GHz -50.50 dBm
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Spectrum I

Ref Level 20.00 dBm

IEEE 802.11n HT20 2462MHz

(=

Offset 1.00 dB & RBW 100 kHz

j ALt 30dB  SWT 250 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Max
mM3[1] -50.79 dBm
- 19.7780 GHz
10 d&m M1[1] -49.44 dBm
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-10 dBm
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-40 dBm
M2 11
Bl mw\ﬁ};
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=60 dBm
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(Marker ]
. Type | Ref | Tre | X-value | Y-value | Function | Function Result |
| M1 | 1] 17.791 GHz | -49.44 dBm |
m2| [ 1] 16.309 GHz | -50.24 deém |
m3| [ 1] 19.778 GHz | -50.79 deém | [
i | Measuring... mﬁ e

All modulations are all tested ,only worse case is reported.
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