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First Order Stormtrooper™ Robot with companion app
Model: IPSWSTS

FCC ID: 2AHJIX-IPSWSTS

This report concerns (check one)  Original Grant X Class Il Change

Equipment Type: DTS - Part 15 Digital Transmission Systems (Wi-Fi transmitter
portion)

Deferred grant requested per 47 CFR 0.457(d)(1)(ii)? Yes No X

If yes, defer until :

date
Company Name agrees to notify the Commission by:

date

of the intended date of announcement of the product so that the grant can be
issued on that date.

Transition Rules Request per 15.377? Yes No X

If no, assumed Part 15, Subpart C for intentional radiator - the new 47 CFR
[10-01-16] Edition] provision.

Report prepared by:

Terry Tang

Intertek Testing Services Shenzhen Ltd.
Longhua Branch

1F/2F, Building B, QiaoAn Scientific Technology
Park, Shangkeng Community, Guanhu Subdistrict,
Longhua District, Shenzhen, P.R. China

Tel: (86 755) 8601 6288 Fax: (86 755) 8601 6751
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First Order Stormtrooper™ Robot with companion app

Model: IPSWSTS

FCC ID: 2AHJIX-IPSWSTS

TEST ITEM REFERENCE RESULTS
Max. Output power 15.247(b)(3) Pass
6 dB Bandwidth 15.247(a)(2) Pass
Max. Power Density 15.247(e) Pass
Out of Band Antenna Conducted Emission 15.247(d) Pass
Radiated Emission in Restricted Bands 15.247(d) Pass
Antenna Requirement 15.203 (SeZ?\ISStes)

Notes: The EUT uses an Integral Antenna which in accordance to Section 15.203 is
considered sufficient to comply with the provisions of this section.
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2.1 Product Description

The Equipment Under Test (EUT) is a First Order StormtrooperTM Robot with
companion app with Wi-Fi function operating at 2412-2462MHz for 802.11b/g/n-HT20,
11 channels with 5MHz channel spacing. The EUT is powered by two rechargeable
battery which can be charged by adapter. The EUT can’t operate while charging. For
more detailed features description, please refer to the user’s manual.

Type of Modulation: CCK, BPSK, QPSK, 16QAM, 64QAM
Antenna Type: Integral Antenna

For electronic filing, the brief circuit description is saved with filename: descri.pdf.

2.2 Related Submittal(s) Grants

This is an application for certification of:
DTS- Part 15 Digital Transmission Systems (2.4GHz Wi-Fi transmitter portion).

2.3 Test Methodology

Radiated emission measurements was performed according to the procedures in
ANSI C63.10: 2013 and KDB 558074 D01 v04. Radiated emission measurement was
performed in semi-anechoic chamber. For radiated emission measurement,
preliminary scans were performed in the semi-anechoic chamber only to determine the
worst case modes. All radiated tests were performed at an antenna to EUT distance of
3 meters, unless stated otherwise in the “Justification Section” of this Application. All
other measurements were made in accordance with the procedures in part 2 of CFR
47.

2.4 Test Facility

The Semi-anechoic chamber used to collect the radiated data is Intertek Testing
Services Shenzhen Ltd. Longhua Branch and located at 1F/2F, Building B,
QiaoAn Scientific Technology Park, Shangkeng Community, Guanhu Subdistrict,
Longhua District, Shenzhen, P.R. China. This test facility and site measurement data
have been fully placed on file with File Number: CN1188.
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3.1 Justification

For emissions testing, the equipment under test (EUT) setup to transmit continuously
to simplify the measurement methodology. Care was taken to ensure proper power
supply voltages during testing. During testing, all cables were manipulated to produce
worst case emissions. The EUT was powered by two fully rechargeable battery during
the test.

On 802.11b/g/n-HT20 mode, only one antenna is used, and all data rate were tested
and only the worst case data is shown in the report.

For maximizing emissions, the EUT was rotated through 360°, the EUT was placed on
the styrene turntable with 0.8m up to 1GHz and 1.5 m above 1GHz. The antenna
height and polarization are varied during the search for maximum signal level. The
antenna height is varied from 1 to 4 meters. Radiated emissions are taken at three
meters unless the signal level is too low for measurement at that distance. If
necessary, a pre-amplifier is used and/or the test is conducted at a closer distance.

All readings are extrapolated back to the equivalent three meter reading using inverse
scaling with distance. Analyzer resolution is 100 kHz or greater for frequencies below
1000 MHz. The resolution is 1 MHz or greater for frequencies above 1000 MHz. The
spurious emissions more than 20 dB below the permissible value are not reported.

The unit was operated standalone and placed at the centre of turntable.

Radiated emission measurement were performed the lowest radio frequency signal
generated in the device which is greater than 9 kHz to the tenth harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower.

3.2 EUT Exercising Software

The EUT exercise program (provided by client) used during radiated and conducted
testing was designed to exercise the various system components in a manner similar
to a typical use. The worst case configuration is used in all specified testing.

The parameters of test software setting:

During the test, Channel and power controlling software provided by the applicant was
used to control the operating channel as well as the output power level. The RF output
power selection is for the setting of RF output power expected by the application and
is going to be fixed on the firmware of the end product.
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3.3 Special Accessories
N/A.
3.4 Measurement Uncertainty

When determining of the test conclusion, the Measurement Uncertainty of test has
been considered.

Uncertainty and Compliance - Unless the standard specifically states that measured
values are to be extended by the measurement uncertainty in determining compliance,
all compliance determinations are based on the actual measured value.

3.5 Equipment Modification

Any modifications installed previous to testing by UBTECH ROBOTICS CORP will be
incorporated in each production model sold / leased in the United States.

No modifications were installed by Intertek Testing Services Shenzhen Ltd. Longhua
Branch.

3.6 Support Equipment List and Description

This product was tested in the following configuration:

Refer List:
Description Manufacturer Model No.
iPad
(Provided by Client) Apple A1822
Router
(Provided by Intertek) TP-LINK TL-WDR7500
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Applicant: UBTECH ROBOTICS CORP
Date of Test: 2 November 2017

4.1 Maximum Conducted Output Power at Antenna Terminals, FCC Rules 15.247(b)(3):

The antenna power of the EUT was connected to the input of a broadband
peak RF power meter. The power meter have a video bandwidth that is greater
than DTS bandwidth and utilize a fast-responding diode detector. Power was

Intertek Report No.: SZHH01201042-005

Model: IPSWSTS

read directly at the EUT antenna terminals with cable loss added.

For antennas with gains of 6 dBi or less, maximum allowed Transmitter output is 1

watt (+30 dBm).
IEEE 802.11b (Antenna Gain = 2dBi) (CCK, 1Mbps)
Frequency (MHz) Output in dBm Output in mWatt
Low Channel: 2412 15.7 37.2
Middle Channel: 2437 16.4 43.7
High Channel: 2462 16.9 49.0

IEEE 802.11g (Antenna Gain = 2dBi) (16QAM, 6Mbps)

Frequency (MHz) Output in dBm Output in mWatt
Low Channel: 2412 17.0 50.1
Middle Channel: 2437 17.6 57.5
High Channel: 2462 18.2 66.1

IEEE 802.11n-HT20 (Antenna Gain = 2dBi) (64QAM, 6Mbps)

Frequency (MHz) Output in dBm Output in mWatt
Low Channel: 2412 18.4 69.2
Middle Channel: 2437 19.0 79.4

High Channel: 2462 19.3 85.1
Cable loss: 1.0dB  External Attenuation: 0 dB
Cable loss, external attenuation has been included in OFFSET function
EUT max. output level = 19.3dBm .
EUT max. E.l.LR.P level = 19.3dBm + 2dBi = 21.3dBm
Version: 01-November-2017 Page: 14 of 77 FCCID 247_b
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Applicant: UBTECH ROBOTICS CORP

Date of Test: 2 November 2017 Model: IPSWSTS

4.2 Minimum 6 dB RF Bandwidth, FCC Rule 15.247(a) (2):

The antenna port of the EUT was connected to the input of a spectrum analyzer.
Analyzer RES BW was set to 100 KHz according to FCC KDB 558074 D01 v04. For
each RF output channel investigated, the spectrum analyzer center frequency was set
to the channel carrier. A PEAK output reading was taken, a DISPLAY line was drawn
6 dB lower than PEAK level. The 6dB bandwidth was determined from where the
channel output spectrum intersected the display line.

Limit: The 6 dB Bandwidth is at least 500 kHz.

IEEE 802.11b (CCK, 1Mbps)

Frequency (MHz) 6 dB Bandwidth (MHz)
2412 9.074
2437 9.074
2462 9.074

IEEE 802.11g (16QAM, 6Mbps)

Frequency (MHz) 6 dB Bandwidth (MHz)
2412 16.411
2437 16.368
2462 16.411

IEEE 802.11n-HT20 (64QAM, 6Mbps)

Frequency (MHz) 6 dB Bandwidth (MHz)
2412 17.583
2437 17.540
2462 17.583

The test plots are attached as below.
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4.3 Maximum Power Density Reading, FCC Rule 15.247(e):

The Measurement Procedure PKPSD was set according to the FCC KDB 558074 D01
v04.

Antenna output of the EUT was coupled directly to spectrum analyzer; if an external
attenuator and/or cable was used, these losses are compensated for with the analyzer
OFFSET function.

Limit: The Power Density does not exceed 8dBm/3 kHz.

IEEE 802.11b (CCK, 1MDbps)

Frequency (MHz) Power Density with RBW 3KHz
2412 0.01
2437 0.10
2462 0.09

IEEE 802.11g (16QAM, 6Mbps)

Frequency (MHz) Power Density with RBW 3KHz
2412 -18.14
2437 -18.51
2462 -16.46

IEEE 802.11n-HT20 (64QAM, 6Mbps)

Frequency (MHz) Power Density with RBW 3KHz
2412 -17.62
2437 -17.98
2462 -17.80

The test plots are attached as below.

Version: 01-November-2017 Page: 22 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

802.11b

Spectrum

e
kv
Ref Level 24.00 dBm Offset 1.00 dB @ RBW 3 kHz

Att 40 dB SWT 2.5ms @ YBW 10 kHz Mode Auto FFT
@ 1Pk Max

M1[1
20 dBm (11

0.01 dBm
2.4112315 GHz
10 dBm

M1
0 dBm

-10 dBm '|" |I

Ll | |
Hjﬁﬁ%{u LM MJMJ{A WPV I ""”LU

¥
-30 dBm 7

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Spectrum

Ref Level 24,00 dBm  Offset

Att 40 dB SWT
@ 1Pk Max

691 pts

Span 13.611 MHz

e
v
1.00 dB @ RBW 3 kHz

2.5ms @ YBW 10kHz Mode Auto FFT

M1[1
20 dBm (11

0.10 dBm
2.4362315 GHz
10 dBm

M1
0 dBm

ool ol b o
zﬂ i 1 bt ok Y VI
Py | s

-10 dBm '|' t

| —
=
=
=

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

691 pts Span 13.611 MHz

Version: 01-November-2017 Page: 23 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT

Intertek Report No.: SZHH01201042-005

Spectrum

&
kv

Ref Level 24.00 dBm Offset 1.00 dB @ RBW 3 kHz

Att 40 dB SWT 2.5ms @ YBW 10 kHz Mode Auto FFT
@ 1Pk Max

o0 dim M1[1] 0.09 dBm

2.4612315 GHz
10 dBm
M1

0 dBm

-10 dBm

W |Umw|l..
| m}} dJ i Y VU” WML U\l J m

-40 dBm

T
=
=]

=

Lol
Il

e—b__

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

691 pts

Span 13.611 MHz

Version: 01-November-2017 Page: 24 of 77

FCCID 247_b



INtertek

Total Quality. Assured.

TEST REPORT Intertek Report No.: SZHH01201042-005

802.11g

Spectrum

e
kv
Ref Level 24.00 dBm Offset 1.00 dB @ RBW 3 kHz

Att 40 dB SWT 3.8ms @ YBW 10 kHz Mode Auto FFT
@ 1Pk Max

M1[1
20 dBm (11

-18.14 dBm
2.4126058 GHz
10 dBm

0 dBm

-10 dBm

M1

ATRART W\H\Mf\ﬂfﬂwmﬂﬂ\ HJ\{WW AR

-20 dBm

-30 dBm 1

JJJU |

-40 dBm

P.ULI

‘ ﬂh

n q'“Jlt)H”ﬂ.L
’Ltmﬂ

vl
J

-60 dBm

-70 dBm

CF 2.412 GHz

Span 24.6165 MHz
Spectrum

e
kv
Ref Level 24.00 dBm  Offset 1.00 dB @ RBW 3 kHz

Att 40 dB SWT 3.8ms @ YBW 10 kHz Mode Auto FFT
@ 1Pk Max

691 pts

M1[1
20 dBm (11

-18.51 dBm
2.4376040 GHz
10 dBm

0 dBm

-10 dBm

M1

A Anﬁﬂmﬁf Aoy

-30 dBm )

a
-40 dBm h ju i
. jm#{JJ ! My

50 L}
| T

;'a«ﬂ
-60 dBm

-20 dBm

=1

”H\

pu—
=

-70 dBm

CF 2.437 GHz

691 pts

Span 24.552 MHz

Version: 01-November-2017 Page: 25 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Spectrum |:|:vn

Ref Level 24.00 dBm Offset 1.00 dB @ RBW 3 kHz
Att 40 dB SWT 3.8ms @ VYBW 10 kHz Mode suto FFT
@ 1Pk Max

) M1[1] 16.46 dBm
20 dém 2.4626058 GHz

10 dBm

0 dBm

-10 dBm

M1

Aabi el o

20 dBm i i Mlnhn\nhjh)n“.h)\ uIﬂl‘.r‘ B g ho hah fob ooty
/w VA AR T T A et

-30 dBm

-40 dBm

My,

o "

-60 dBm

-70 dBm

CF 2.462 GHz 691 pts

Span 24.6165 MHz

Version: 01-November-2017 Page: 26 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

802.11n-HT20

Spectrum |:|:vn

Ref Level 24.00 dBm Offset 1.00 dB @ RBW 3 kHz

Att 40 dB SWT 3.8ms @ VYBW 10 kHz
@ 1Pk Max

Mode Auto FFT

M1[1
20 dBm (1]

-17.62 dBm
2.4045188 GHz

10 dBm

0 dBm

-10 dBm

M1

I. T PR A S ' 1 L b
rmnn‘uvymﬂﬁfwa RHﬁfJVLRH'JUULﬁﬂfJI/“ﬂﬂﬁJjUI L AT

-20 dBm

-30 dBm

-40 dBm

s0d n}“uw

" Vg,
I o
-60 dBm

-70 dBm

CF 2.412 GHz

691 pts Span 26.3745 MHz

Spectrum |:|:vn

Ref Level 24.00 dBm Offset 1.00 dB @ RBW 3 kHz

Att 40 dB SWT 3.8ms @ VYBW 10 kHz
@ 1Pk Max

Mode Auto FFT

M1[1
20 dBm (1]

-17.98 dBm
2.4295370 GHz

10 dBm

0 dBm

-10 dBm

M1

I l PN I "
{qu A \Hﬁf{h%\ﬂﬂJVULﬁﬂﬁJl/“ﬁﬂfudwl IR vanruuumfhﬁg\

-20 dBm

-30 dBm

-40 dBm

i
i
S0d ﬁ

s

-60 dBm

My
T
Uy, J“'\d{f

-70 dBm

CF 2.437 GHz

691 pts

Span 26.31 MHz

Version: 01-November-2017 Page: 27 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Spectrum

e
kv
Ref Level 24.00 dBm Offset 1.00 dB @ RBW 3 kHz

Att 40 dB SWT 3.8ms @ YBW 10 kHz
@ 1Pk Max

Mode Auto FFT

M1[1
20 dBm (11

-17.80 dBm
2.4638708 GHz
10 dBm

0 dBm

-10 dBm

M1

4 | s | T | P
fw R AT WWl [nm/ww TR e
-30 dBm

|
oy Y

-20 dBm

o t
» d “‘M'
|} |
-50 dEtF?“ hir
hy
L W)LLP ’M\"W
-60 dBm
70 dBm

CF 2.462 GHz

691 pts

Span 26.3745 MHz

Version: 01-November-2017 Page: 28 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Applicant: UBTECH ROBOTICS CORP
Date of Test: 2 November 2017 Model: IPSWSTS

4.4 Out of Band Conducted Emissions, FCC Rule 15.247(d)

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. The Measurement Procedure
was set according to the FCC KDB 558074 D01 v04.

All other types of emissions from the EUT shall meet the general limits for radiated
frequencies outside the passband.

Refer to the attached test plots for out of band conducted emissions data with rate of
1Mbps for 802.11b and 6Mbps for 802.11g and 6Mbps for 802.11n-HT20.

The test plots showed all spurious emission up to the tenth harmonic were measured
and they were found to be at least 20 dB below the highest level of the desired power
in the passband.

The test plots are attached as below.

Version: 01-November-2017 Page: 29 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

802.11b
Channel 01 (2412MHz) Reference Level: 3.86dBm

Spectrum | E%:[ l

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 40 de SWT 379 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max

) M1[1] 3.86 dBm
2f cBm 2.4114875 GHz

10 dBrm

M1

O dem — f St M frrty il AL““JnM

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz 691 pts

Span 13.611 MHz

Spectrum | n%:[ I

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40 dB  SWT 24 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Max

o0 M1[1] -43.60 dBm
m 2.39830 GHz

10 dBm

0 dBm

-10 dBm

01 -16.140 dBrm

-20 dBm

-30 dBm

-40 dBm

50 | i | TR T , M NI , 1y Ny 1oy 1
Ty e e ) kv o T W o T T i T W e ona

-60 dBm

-70 dBm

Start 1.0 MHz 691 pts Stop 2.4 GHz

Version: 01-November-2017 Page: 30 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Spectrum | :%: I

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 40 dB SWT 226 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

) M1[1] ~42.01 dBm
2f cBm 20.3565 GHz

10 dBrm

0 dBm

-10 dBm

D1 -16.140 dBm

-20 dBm

-30 dBm

-40 dBm i

-60 dBm

-70 dBm

Start 2.4835 GHz 691 pts Stop 25.0 GHz

Spectrum :%1

Ref Level 24.00 dBm  Offset 1.00 dB @ RBW 100 kHz

Att 40dB  SWT 1327 us @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
20 dBm D1[1] -44.33 dB
-15.4560 MHz
M1[1] 3.71 dBm
10 dBm 2.4134590 GHz
M1
0 dem LRI
i ( “”ka
-10 dBm [ o

di I
-20 dBm

' |
-30 dBm ;2 ‘1

-40 dBm D1 J |

Mw%«\ I \LM Ry

H
radf
i
o

3=

T Tt “"""m

-60 dBm

-70 dBm

CF 2.4 GHz 691 pts Span 60.0 MHz

Version: 01-November-2017 Page: 31 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT

Channel 06 (2437MHz) Reference Level: 3.68dBm

Spectrum |

Intertek Report No.: SZHH01201042-005

=)

Ref Level 24.00 dBm
Att 40 dB

Offset 1.00 dB & RBW 100 kHz
SWT 37.9ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

20 dBm

10 dBm

M1[1]

3.68 dBm
2.4364875 GHz

M1

.

i

A n |y
Q"

wMM

-20 dBm

V/”Ln

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

691 pts

Span 13.611 MHz

Spectrum |

=)

Ref Level 24.00 dBm
Att 40 dB

Offset
SWT

1.00 dB & RBW 100 kHz
24 ms @ VBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

20 dBmn

mM1[1]

10 dBrm

-48.94 dBm
836.00 MHz

0 dBm

-10 dBm

D1 -16.320
-20 dBm

B

-30 dBm

-40 dBm

M1

| e )

-60 dBm

\EVISTAGE TG P T

LN

-70 dBm

Start 1.0 MHz

691 pts

Stop 2.4 GHz

Version: 01-November-2017

Page: 32 of 77

FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Spectrum | :nv:[ |

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40 dB SWT 226 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

) M1[1] ~42.40 dBm
2f cBm 20.2915 GHz

10 dBrm

0 dBm

-10 dBm

D1 -16.320 dBm

-20 dBm

-30 dBm

40 dBm —

-60 dam
-70 dBm
Start 2.4835 GHz 691 pts Stop 25.0 GHz
Version: 01-November-2017 Page: 33 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT

Channel 11 (2462MHz) Reference Level: 2.19dBm

Spectrum |

Intertek Report No.: SZHH01201042-005

&

Ref Level 24,00 dBm  Offset 1.00 dB & RBW 100 kHz

Att 40de SWT 379 us @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
4 M1[1] 2.19 dBm
20 dem 2.4624925 GHz
10 dBm
M1
0 dBm N iy fon n

T

-20 dBm

[

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz 691 pts

Span 13.611 MHz

Spectrum |

=)

Ref Level 24.00 dBm
Att 40 dB

Offset 1.00 dB & RBW 100 kHz

SWT 24 ms @ YBW 200 kHz Mode Auto Sweep

@ 1Pk Max

M1[1
20 dBm (11

10 dBrm

-47.66 dBm
1.77330 GHz

0 dBm

-10 dBm

D1 -17.210 dBm

-20 dBm

-30 dBm

-40 dBm

PERTL LN, W Y. T ] n
G

MY I Y

B e e e T T e

-60 dBm

FREIEIEN

-70 dBm

Start 1.0 MHz 691 pts

Stop 2.4 GHz

Version: 01-November-2017 Page: 34 of 77

FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Spectrum | :%: I

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 40 dB SWT 226 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

o0 o mM1[1] -42.59 dBm
m 20.23235 GHz

10 dBm

0 dBm

-10 dem

D1 -17.810 dBm

-20 dBm

-30 dBm

-40 dBm b

-60 dBm

-70 dBm

Start 2.4835 GHz 691 pts Stop 25.0 GHz

Spectrum :nvz

Ref Level 24.00 dBm Offset 1.00 dB @ RBW 100 kHz

Att 40dB SWT 1ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
4 D1[1] -51.37 dB
20 dBm 25.120 MHz
M1[1] 4.61 dBm
10 dim 2.462530 GHz
ML
L}
0 dbrm A g,
; ] LL

-10 dBm J v U Lk
-20 dEIT“J Lt'
f ]

-30d E?L 1'\
—40,[Flgrn LLd[,F“Lu,k

"y

-50 dBm

WleP \h‘\m\dw ol

A e rostomd At A b e s

-60 dBm

-70 dBm

CF 2.4835 GHz 691 pts

Span 70.0 MHz

Version: 01-November-2017 Page: 35 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

802.11g
Channel 01 (2412MHz) Reference Level: -2.99dBm

Spectrum | E%:[ l

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40cB  SWT 57 ps @ VBW 200kHz  Mode Auto FFT
@ 1Pk Max

5 mM1[1] -2.99 dBm
20 dem 2.41948089 GHz
10 dBm
0 dBm b

llealgllg o byl

-10 dam
-20 dam J L
-30 dBm—w o

-50 dBm

N

-60 dBm

-70 dBm

CF 2.412 GHz 691 pts

Span 24.6165 MHz

Spectrum | n%:[ I

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40 dB  SWT 24 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Max

o0 M1[1] -41.59 dBm
m 2.39830 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

01 -22.990 dBrm

-30 dBm

-40 dBm

MW.WWWAUWWW“ e WWMWWMMWW i

&0 dem
70 dem
Start 1.0 MHz 691 pts Stop 2.4 GHz
Version: 01-November-2017 Page: 36 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT

Spectrum |

Intertek Report No.:

SZHH01201042-005

=)

Ref Level 24.00 dBm
Att 40 dB

Offset
SWT

1.00 dB & RBW 100 kHz
226 ms @ VBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

20 dBmn

mM1[1]

10 dBrm

-42.68 dBm
16.6095 GHz

0 dBm

-10 dBm

-20 dBm

D1 -22.990 dBm

-30 dBm

-40 dBm

I

WWWWWWWWWM

-60 dBm

-70 dBm

Start 2.4835 GHz

691 pts

Stop 25.0 GHz

Spectrum

(=)

Ref Level 24.00 dBm
Att 40 dB

Offset
SWT

1.00 dB @ RBW 100 kHz
132.7 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

20 dBm

D1[1]

10 dBm

M1[1]

0 dBm

¥

2.4057310 GHz

-36.43 dB
-5.9910 MHz
-2.81 dBm

-10 dBm

1

i

b LA

-20 dBm

R

-30 dBm

-40 dBm

0 e

\h
e ol

A bty eftie "WM"'I”»

4, 4
%w“‘t‘w{m

-60 dBm

-70 dBm

CF 2.4 GHz 691 pts

Span 60.0 MHz

Version: 01-November-2017 Page: 37 of 77

FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Channel 06 (2437MHz) Reference Level: -2.96dBm

Spectrum | n%:[ I

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40dB SWT 56.9ps @ VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

oo o mM1[1] -2.96 dBm
m 2.4307110 GHz

10 dBm

0 dem S LT

-20 dBm

-30 dBm "%

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz 691 pts Span 24.552 MHz

Spectrum | E%:[ l

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 40 dB SWT 24 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

) M1[1] -48.22 dBm
2f cBm 1.08590 GHz

10 dBrm

0 dBm

-10 dBm

-20 dBm

D1 -22.960 dBm

-30 dBm

-40 dBm

e TR WL A R Y.m l [ A YT FENRE T A
{?@WH“WWJWJW\{WWU T i} sy TR TN RS R AT e AT

-60 dBm

-70 dBm

Start 1.0 MHz 691 pts Stop 2.4 GHz

Version: 01-November-2017 Page: 38 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Spectrum | :nv:[ |

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 40 dB SWT 226 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

) M1[1] -41.56 dBm
2f cBm 20.3895 GHz

10 dBrm

0 dBm

-10 dBm

-20 dBm

D1 -22.960 dBm

-30 dBm

-40 dBm il

et s i B YA A pp o

-60 dam
-70 dBm
Start 2.4835 GHz 691 pts Stop 25.0 GHz
Version: 01-November-2017 Page: 39 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Channel 11 (2462MHz) Reference Level: -3.90dBm

Spectrum | E%:[ l

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40cB  SWT 57 ps @ VBW 200kHz  Mode Auto FFT
@ 1Pk Max

5 mM1[1] -2.90 dBm
20 dem 2.45572089 GHz
10 dBm
0 dBm i

-10.dem ”"ﬂw logs] =
-20 dBm /f

-30 dBm

dem 2
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 691 pts Span 24.6165 MHz

Spectrum | n%:[ I

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40 dB  SWT 24 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Max

o0 M1[1] -47.61 dBm
m 2.29060 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

D1 -23.900 dBm

-30 dBm

-40 dBm

M1
Ab L, 14 1 b TN T IR T, S T | I FAY e Loty ot Aoy MI[. L
IJW L s rig e T " TR e 1f AT

-60 dBm

-70 dBm

Start 1.0 MHz 691 pts Stop 2.4 GHz

Version: 01-November-2017 Page: 40 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT

Spectrum |

Intertek Report No.: SZHH01201042-005

=)

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 40 dB SWT 226 ms @ VBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

20 dBmn

mM1[1]

10 dBrm

-42.14 dBm
19.6725 GHz

0 dBm

-10 dBm

-20 dBm

01 -23.900 dBrm

-30 dBm

-40 dBm

[d]

L g P

-60 dBm

-70 dBm

Start 2.4835 GHz

691 pts

Stop 25.0 GHz

Spectrum

(=)

Att 40 dB SWT

Ref Level 24,00 dBm  Offset 1.00 dB @ RBW 100 kHz
1ms @ YBW 300 kHz Mode

Auto Sweep

@ 1Pk Max

20 dBm

10 dBm

0 dBm

D1[1]

M1[1]

-43.47 dB
27.960 MHz
-1.62 dBm
2.455740 GHz

PH | MIM)L“'LA:\'LL L)MJ»JJ«

-10 dBmJ

-20 dBrh

-30 gBm

JJD/ dBm

-50 dBm

‘L»,IMLL\ inC :m
Koot o

h_ruwuw‘Lu

T e A»«Jnf*wtnaw o lpay ),

-60 dBm

-70 dBm

CF 2.4835 GHz

691 pts

Span 70.0 MHz

Version: 01-November-2017

Page: 41 of 77

FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

802.11n-HT20
Channel 01 (2412MHz) Reference Level: -2.74dBm

Spectrum | E%:[ l

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40 dB SWT 75.8 ps @ VBW 300 kHz  Mode &Auto FFT

@ 1Pk Max

o0 e M1[1] -2.74 dBm
m 2.4194808 GHz

10 dBm

0 dBm e

oL 1
o n

o (N
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 691 pts Span 26.3745 MHz

Spectrum | E%:[ l

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40 dB SWT 24 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

o0 o mM1[1] -39.66 dBm
m 2.39830 GHz

10 dBm

0 dBm

-10 dem

-20 dBm

D1 -22.740 dBm

-30 dBm

-40 dBm

A |l Joopeppatl AL A et et o | | FER . 4 P )
i Bt S Ll R e s e o TG L o

-60 dBm

-70 dBm

Start 1.0 MHz 691 pts

Stop 2.4 GHz

Version: 01-November-2017 Page: 42 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Spectrum | :%: I

Ref Level 24.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 40 dB SWT 226 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

) M1[1] ~42.22 dBm
2f cBm 19.7375 GHz

10 dBrm

0 dBm

-10 dBm

-20 dBm

D1 -22.740 dBm

-30 dBm

-40 dBm Ll

-60 dBm

-70 dBm

Start 2.4835 GHz 691 pts Stop 25.0 GHz

Spectrum :%1

Ref Level 24,00 dBm  Offset 1.00 dB @ RBW 100 kHz

Att 40 dBE  SWT 1327 ps @ VYBW 300 kHz Mode Auto FFT
@ 1Pk Max
4 D1[1] -35.23 dB
20 dem -5.9910 MHz
M1[1] -2.67 dBm
10 dBm 2.4057310 GHz
0 dBm %)

WHLM»J%M JnW'W’\mIJH\‘ Mm

-10 dBm [

-20 dBm )( 1

-30 dBm (’F Hl\
oL/ 1,
-40 dBm '
o Tty
mlxwi/“ / "m
YRS DRSNSl
-60 dBm
70 dBm
CF 2.4 GHz 691 pts Span 60.0 MHz

Version: 01-November-2017 Page: 43 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Channel 06 (2437MHz) Reference Level: -2.62dBm

Spectrum | n%:[ I

Ref Level 24,00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40dB SWT 757 us @ YBW 200 kHz  Mode auto FFT
@ 1Pk Max

4 mM1[1] -2.62 dBm
20 dem 2.4307180 GHz
10 dBm
0 dBm b1

-30 dem 'M)j &\M‘

Y

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz 691 pts Span 26.31 MHz

Spectrum | n%:[ I

Ref Level 24,00 dBm Offset 1.00 dB & RBW 100 kHz

Att 40 dB SWT 24 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Max

) M1[1] ~47.57 dBm
20 cem 509.50 MHz

10 dBrm

0 dBm

-10 dBm

-20 dBm

01 -22.620 dBm

-30 dBm

-40 dBm

M1

~ L ..r.. PR TS A T A L PR NN el
Mmm;‘ s Y T L L T i e & i if T =

-60 dBm

-70 dBm

Start 1.0 MHz 691 pts Stop 2.4 GHz

Version: 01-November-2017 Page: 44 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT

Spectrum |

Intertek Report No.: SZHH01201042-005

=)

Att 40 dB SWT

Ref Level 24.00 dém  Offset

1.00 dB & RBW 100 kHz

226 ms @ VBW 200 kHz Mode Auto Sweep

@ 1Pk Max

20 dBmn

10 dBrm

mM1[1]

-41.52 dBm
20.3565 GHz

0 dBm

-10 dBm

-20 dBm

D1 -22.620 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

Start 2.4835 GHz

691 pts

Stop 25.0 GHz

Version: 01-November-2017

Page: 45 of 77

FCCID 247_b



INtertek

Total Quality. Assured.

TEST REPORT Intertek Report

Channel 11 (2462MHz) Reference Level: -3.97dBm

Spectrum |

No.: SZHH01201042-005

=)

Ref Level 24.00 dBm  Offset 1.00 dB & RBW 100 kHz

Att 40 dB SWT 75.8 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk Max

f M1[1] ~3.97 dBm

20 dém 2.4557408 GHz
10 dBem

0 dBm T

10 dem Ay rn""‘ﬁ lﬁ“\ﬂ oot w-«ﬂh ruw‘w Wﬁmlf\ﬂ iy,

-20 dBém f VW

-30 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz 601 pts

Span 26.3745 MHz

Spectrum |

=)

Ref Level 24.00 dBm
Att 40 dB

Offset 1.00 dB @ RBW 100 kHz

SWT 24 ms @ VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

M1[1
20 dBm (11

10 dBm

-48.09 dBm
901.90 MHz

0 dBm

-10 dBm

-20 dBm

01 -23.970 dBrm

-30 dBm

-40 dBm

L
et

M1
AR 7
u

<50, Rt

ik
L

i

iy

-60 dBm

T

-70 dBm

Start 1.0 MHz 601 pts

Stop 2.4 GHz

Version: 01-November-2017 Page: 46 of 77

FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT

Spectrum |

Intertek Report No.:

SZHH01201042-005

=)

Ref Level 24.00 dBm
Att 40 dB

Offset
SWT

1.00 dB & RBW 100 kHz
226 ms @ VBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

20 dBmn

10 dBrm

mM1[1]

-42.47 dBm
19.7375 GHz

0 dBm

-10 dBm

-20 dBm

01 -23.970 dBrm

-30 dBm

-40 dBm

MWWMWW

-60 dBm

-70 dBm

Start 2.4835 GHz 691 pts

Stop 25.0 GHz

Spectrum

(=)

Ref Level 24,00 dBm  Offset 1.00 dB @ RBW 100 kHz

Att 40 dB SWT 1ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
4 D1[1] -43.44 dB
20 dem 15.400 MHz
M1[1] -2.57 dBm
10 dBm 2.469520 GHz
0dem f‘“‘
A
ML,
-10de r IIJ\ L
-20 dafk -
-30 gBm \1‘\
A0 dBm U‘U’
I “)\H ll"'*lk‘« o1
o A,
T e b i M A il o T Mlmflmﬂk
50 dBm
-60 dBm
70 dBm
CF 2.4835 GHz 691 pts Span 70.0 MHz

Version: 01-November-2017 Page: 47 of 77

FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Applicant: UBTECH ROBOTICS CORP
Date of Test: 2 November 2017 Model: IPSWSTS

4.5 Out of Band Radiated Emissions (for emissions in 4.4 above that are less than
20dB below carrier), FCC Rule 15.247(d):

For out of band emissions that are close to or that exceed the 20dB attenuation
requirement described in the specification, radiated measurements were performed at
a 3m separation distance to determine whether these emissions complied with the
general radiated emission requirement.

[X] Not required, since all emissions are more than 20dB below fundamental
[ ] See attached data sheet
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4.6 Transmitter Radiated Emissions in Restricted Bands, FCC Rule 15.35(b) (c):

Data is included of the worst case configuration (the configuration which resulted in the
highest emission levels). A sample calculation, configuration photographs and data
tables of the emissions are included. All measurements were performed with peak

detection unless otherwise specified.

The data on the following pages list the significant emission frequencies, the limit and
the margin of compliance.
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4.7 Field Strength Calculation

The field strength is calculated by adding the reading on the Spectrum Analyzer
to the factors associated with preamplifiers (if any), antennas, cables, pulse
desensitization and average factors (when specified limit is in average and
measurements are made with peak detectors). A sample calculation is
included below.

FS=RA +AF + CF - AG + PD

Where FS = Field Strength in dBuV/m
RA = Receiver Amplitude (including preamplifier) in dBuV
CF = Cable Attenuation Factor in dB
AF = Antenna Factor in dB
AG = Amplifier Gain in dB
PD = Pulse Desensitization in dB

In the radiated emission table which follows, the reading shown on the data
table may reflect the preamplifier gain. An example of the calculations, where
the reading does not reflect the preamplifier gain, follows:

FS=RA+AF+CF-AG+PD

Example

Assume a receiver reading of 62.0 dBuV is obtained. The antenna factor of
7.4 dB and cable factor of 1.6 dB is added. The amplifier gain of 29 dB is
subtracted. The pulse desensitization factor of the spectrum analyzer was 0
dB. The net field strength for comparison to the appropriate emission limit is 42
dBuV/m. This value in dBuV/m was converted to its corresponding level in
puVv/im.

RA = 62.0 dBpV
AF =7.4dB

CF=1.6dB

AG =29.0 dB

PD=0dB

FS=62+7.4+1.6-29+0 =42 dBuV/m

Level in mV/m = Common Antilogarithm [(42 dBuV/m)/20] = 125.9 pV/m
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4.8 Radiated Spurious Emission
Worst Case Radiated Spurious Emission (802.11b-Channel 01)
at 4824.0MHz
is passed by 1.9dB margin.

For the electronic filing, the worst case radiated emission configuration photographs are
saved with filename: radiated photos.pdf.
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Worst Case Operating Mode: Transmitting (802.11b-Channel 01)

Radiated Emissions

Polarization | Frequency | Reading Pre- Antenna Net Limit Margin
(MHz) (dBuv) Amp Factor at 3m at 3m (dB)
Gain (dB) (dBuV/im) | (dBuVv/m)
(dB)
Horizontal 36.000 27.3 20.0 13.3 20.6 40.0 -19.4
Horizontal 41.000 24.8 20.0 15.7 20.5 40.0 -19.5
Horizontal 59.000 19.9 20.0 19.3 19.2 40.0 -20.8
Vertical 38.000 37.5 20.0 13.5 31.0 40.0 -9.0
Vertical 98.000 33.4 20.0 15.8 29.2 435 -14.3
Vertical 192.000 32.6 20.0 20.3 32.9 435 -10.6

NOTES: 1. Quasi-Peak detector is used for frequency below 1GHz.

2. All measurements were made at 3 meters. Harmonic emissions not
detected at the 3-meter distances were measured at 0.3-meter and an
inverse proportional extrapolation was performed to compare the signal
level to the 3-meter limit. No other harmonic emissions than those
reported were detected at a test distance of 0.3-meter.

3. Negative value in the margin column shows emission below limit.
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Worst Case Operating Mode:

Model: IPSWSTS

Transmitting (802.11b-Channel 01)

Radiated Emissions

Polarization | Frequency | Reading Pre- Antenna Net Peak Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBuv/m) at 3m

(dB) (dBpVv/m)
Horizontal | *4824.000 62.1 36.8 33.5 58.8 74.0 -15.2
Horizontal | *2390.000 57.3 36.4 29.1 50.0 74.0 -24.0
Polarization | Frequency | Reading Pre- Antenna Net Average Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBuVv/m) at 3m

(dB) (dBpVv/m)
Horizontal | *4824.000 55.4 36.8 33.5 52.1 54.0 -1.9
Horizontal | *2390.000 39.1 36.4 29.1 31.8 54.0 -22.2

NOTES: 1. Peak detector is used, RBW=1MHz/VBW=3MHz for peak value and

Version: 01-November-2017

RBW=1MHz/VBW=10Hz for average value.

. All measurements were made at 3 meters. Radiated emissions not

detected at the 3-meter distance were measured at 0.3-meter and an
inverse proportional extrapolation was performed to compare the signal
level to the 3-meter limit. No other radiated emissions than those
reported were detected at a test distance of 0.3-meter.

Negative value in the margin column shows emission below limit.
Horn antenna used for the emission over 1000MHz.

Emission within the restricted band meets the requirement of section
15.205. The corresponding limit as per 15.209 is based on Quasi peak
limit for frequencies below 1000 MHz and average limit for frequencies
over 1000 MHz. The radio frequency emissions above 1GHz also meet
corresponding 20dB permitted peak limit with a peak detector function.
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Applicant: UBTECH ROBOTICS CORP

Date of Test; 2 November 2017

Worst Case Operating Mode:

Model: IPSWSTS

Transmitting (802.11b-Channel 06)

Radiated Emissions

Polarization | Frequency | Reading Pre- Antenna Net Peak Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBpV/m) at 3m

(dB) (dBpV/m)
Horizontal | *4874.000 63.7 36.7 334 60.4 74.0 -13.6
Horizontal | *7311.000 61.7 36.6 35.8 60.9 74.0 -13.1
Polarization | Frequency | Reading Pre- Antenna Net Average Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBpV/m) at 3m

(dB) (dBpuV/m)
Horizontal | *4874.000 54.6 36.7 334 51.3 54.0 -2.7
Horizontal | *7311.000 48.9 36.6 35.8 48.1 54.0 -5.9

NOTES: 1. Peak detector is used, RBW=1MHz/VBW=3MHz for peak value and

Version: 01-November-2017

. All measurements were made at 3 meters.

RBW=1MHz / VBW=10Hz for average value.

Radiated emissions not
detected at the 3-meter distance were measured at 0.3-meter and an
inverse proportional extrapolation was performed to compare the signal
level to the 3-meter limit. No other radiated emissions than those
reported were detected at a test distance of 0.3-meter.

Negative value in the margin column shows emission below limit.
Horn antenna used for the emission over 1000MHz.

Emission within the restricted band meets the requirement of section
15.205. The corresponding limit as per 15.209 is based on Quasi peak
limit for frequencies below 1000 MHz and average limit for frequencies
over 1000 MHz. The radio frequency emissions above 1GHz also meet
corresponding 20dB permitted peak limit with a peak detector function.
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Worst Case Operating Mode:

Model: IPSWSTS

Transmitting (802.11b-Channel 11)

Radiated Emissions

Polarization | Frequency | Reading Pre- Antenna Net Peak Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)
Gain (dB) (dBpV/m) at 3m
(dB) (dBpuV/m)
Horizontal | *4924.000 62.5 36.8 33.3 59.0 74.0 -15.0
Horizontal | *7386.50 64.3 36.7 33.2 60.8 74.0 -13.2
Horizontal *2484.50 57.3 36.5 29.3 50.1 74.0 -23.9
Polarization | Frequency | Reading Pre- Antenna Net Average Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)
Gain (dB) (dBuVv/m) at 3m
(dB) (dBpv/m)
Horizontal | *4924.000 55.5 36.8 33.3 52.0 54.0 -2.0
Horizontal *7386.50 51.3 36.7 33.2 47.8 54.0 -6.2
Horizontal | *2484.50 37.6 36.5 29.3 30.4 54.0 -23.6

NOTES: 1. Peak detector is used, RBW=1MHz/VBW=3MHz for peak value and

Version: 01-November-2017

. All measurements were made at 3 meters.

RBW=1MHz / VBW=10Hz for average value.

Radiated emissions not
detected at the 3-meter distance were measured at 0.3-meter and an
inverse proportional extrapolation was performed to compare the signal
level to the 3-meter limit. No other radiated emissions than those
reported were detected at a test distance of 0.3-meter.

Negative value in the margin column shows emission below limit.
Horn antenna used for the emission over 1000MHz.

Emission within the restricted band meets the requirement of section
15.205. The corresponding limit as per 15.209 is based on Quasi peak
limit for frequencies below 1000 MHz and average limit for frequencies
over 1000 MHz. The radio frequency emissions above 1GHz also meet
corresponding 20dB permitted peak limit with a peak detector function.
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Worst Case Operating Mode:

Model: IPSWSTS

Transmitting (802.11g-Channel 01)

Radiated Emissions

Polarization | Frequency | Reading Pre- Antenna Net Peak Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBuVv/m) at 3m

(dB) (dBpv/m)
Horizontal | *4824.000 53.9 36.8 33.5 50.6 74.0 -23.4
Horizontal | *2390.000 57.4 36.4 29.1 50.1 74.0 -23.9
Polarization | Frequency | Reading Pre- Antenna Net Average Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBuV/m) at 3m

(dB) (dBpv/m)
Horizontal | *4824.000 39.3 36.8 33.5 36.0 54.0 -18.0
Horizontal | *2390.000 37.3 36.4 29.1 30.0 54.0 -24.0

NOTES: 1. Peak detector is used, RBW=1MHz/VBW=3MHz for peak value and

Version: 01-November-2017

RBW=1MHz/VBW=10Hz for average value.

. All measurements were made at 3 meters. Radiated emissions not

detected at the 3-meter distance were measured at 0.3-meter and an
inverse proportional extrapolation was performed to compare the signal
level to the 3-meter limit. No other radiated emissions than those
reported were detected at a test distance of 0.3-meter.

Negative value in the margin column shows emission below limit.
Horn antenna used for the emission over 1000MHz.

Emission within the restricted band meets the requirement of section
15.205. The corresponding limit as per 15.209 is based on Quasi peak
limit for frequencies below 1000 MHz and average limit for frequencies
over 1000 MHz. The radio frequency emissions above 1GHz also meet
corresponding 20dB permitted peak limit with a peak detector function.
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Date of Test; 2 November 2017

Worst Case Operating Mode:

Model: IPSWSTS

Transmitting (802.11g-Channel 06)

Radiated Emissions

Polarization | Frequency | Reading Pre- Antenna Net Peak Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBpV/m) at 3m

(dB) (dBpV/m)
Horizontal | *4874.000 54.2 36.7 334 50.9 74.0 -23.1
Horizontal | *7311.000 57.4 36.6 35.8 56.6 74.0 -17.4
Polarization | Frequency | Reading Pre- Antenna Net Average Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBpV/m) at 3m

(dB) (dBpuV/m)
Horizontal | *4874.000 39.4 36.7 334 36.1 54.0 -17.9
Horizontal | *7311.000 42.8 36.6 35.8 42.0 54.0 -12.0

NOTES: 1. Peak detector is used, RBW=1MHz/VBW=3MHz for peak value and
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. All measurements were made at 3 meters.

RBW=1MHz / VBW=10Hz for average value.

Radiated emissions not
detected at the 3-meter distance were measured at 0.3-meter and an
inverse proportional extrapolation was performed to compare the signal
level to the 3-meter limit. No other radiated emissions than those
reported were detected at a test distance of 0.3-meter.

Negative value in the margin column shows emission below limit.
Horn antenna used for the emission over 1000MHz.

Emission within the restricted band meets the requirement of section
15.205. The corresponding limit as per 15.209 is based on Quasi peak
limit for frequencies below 1000 MHz and average limit for frequencies
over 1000 MHz. The radio frequency emissions above 1GHz also meet
corresponding 20dB permitted peak limit with a peak detector function.
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Worst Case Operating Mode:

Model: IPSWSTS

Transmitting (802.11g-Channel 11)

Radiated Emissions

Polarization | Frequency | Reading Pre- Antenna Net Peak Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)
Gain (dB) (dBuv/m) at 3m
(dB) (dBpVv/m)
Horizontal | *4924.000 54.6 36.8 33.3 51.1 74.0 -22.9
Horizontal *7386.50 59.7 36.7 33.2 56.2 74.0 -17.8
Horizontal | *2484.50 57.6 36.5 29.3 50.4 74.0 -23.6
Polarization | Frequency | Reading Pre- Antenna Net Average Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)
Gain (dB) (dBpV/m) at 3m
(dB) (dBpuV/m)
Horizontal | *4924.000 39.7 36.8 33.3 36.2 54.0 -17.8
Horizontal | *7386.50 45.5 36.7 33.2 42.0 54.0 -12.0
Horizontal *2484.50 38.0 36.5 29.3 30.8 54.0 -23.2

NOTES: 1. Peak detector is used, RBW=1MHz/VBW=3MHz for peak value and

Version: 01-November-2017

. All measurements were made at 3 meters.

RBW=1MHz / VBW=10Hz for average value.

Radiated emissions not
detected at the 3-meter distance were measured at 0.3-meter and an
inverse proportional extrapolation was performed to compare the signal
level to the 3-meter limit. No other radiated emissions than those
reported were detected at a test distance of 0.3-meter.

Negative value in the margin column shows emission below limit.
Horn antenna used for the emission over 1000MHz.

Emission within the restricted band meets the requirement of section
15.205. The corresponding limit as per 15.209 is based on Quasi peak
limit for frequencies below 1000 MHz and average limit for frequencies
over 1000 MHz. The radio frequency emissions above 1GHz also meet
corresponding 20dB permitted peak limit with a peak detector function.
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Worst Case Operating Mode:

Model: IPSWSTS

Transmitting (802.11n20-Channel 01)

Radiated Emissions

Polarization | Frequency | Reading Pre- Antenna Net Peak Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBuVv/m) at 3m

(dB) (dBpv/m)
Horizontal | *4824.000 54.8 36.8 33.5 51.5 74.0 -22.5
Horizontal | *2390.000 57.6 36.4 29.1 50.3 74.0 -23.7
Polarization | Frequency | Reading Pre- Antenna Net Average Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBuVv/m) at 3m

(dB) (dBpv/m)
Horizontal | *4824.000 39.5 36.8 33.5 36.2 54.0 -17.8
Horizontal | *2390.000 37.9 36.4 29.1 30.6 54.0 -23.4

NOTES: 1. Peak detector is used, RBW=1MHz/VBW=3MHz for peak value and
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RBW=1MHz/VBW=10Hz for average value.

. All measurements were made at 3 meters. Radiated emissions not

detected at the 3-meter distance were measured at 0.3-meter and an
inverse proportional extrapolation was performed to compare the signal
level to the 3-meter limit. No other radiated emissions than those
reported were detected at a test distance of 0.3-meter.

Negative value in the margin column shows emission below limit.
Horn antenna used for the emission over 1000MHz.

Emission within the restricted band meets the requirement of section
15.205. The corresponding limit as per 15.209 is based on Quasi peak
limit for frequencies below 1000 MHz and average limit for frequencies
over 1000 MHz. The radio frequency emissions above 1GHz also meet
corresponding 20dB permitted peak limit with a peak detector function.
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Worst Case Operating Mode:

Model: IPSWSTS

Transmitting (802.11n20-Channel 06)

Radiated Emissions

Polarization | Frequency | Reading Pre- Antenna Net Peak Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBpV/m) at 3m

(dB) (dBpV/m)
Horizontal | *4874.000 54.1 36.7 334 50.8 74.0 -23.2
Horizontal | *7311.000 57.3 36.6 35.8 56.5 74.0 -17.5
Polarization | Frequency | Reading Pre- Antenna Net Average Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)

Gain (dB) (dBpV/m) at 3m

(dB) (dBuVv/m)
Horizontal | *4874.000 39.7 36.7 334 36.4 54.0 -17.6
Horizontal | *7311.000 43.2 36.6 35.8 42.4 54.0 -11.6

NOTES: 1. Peak detector is used, RBW=1MHz/VBW=3MHz for peak value and

Version: 01-November-2017

. All measurements were made at 3 meters.

RBW=1MHz / VBW=10Hz for average value.

Radiated emissions not
detected at the 3-meter distance were measured at 0.3-meter and an
inverse proportional extrapolation was performed to compare the signal
level to the 3-meter limit. No other radiated emissions than those
reported were detected at a test distance of 0.3-meter.

Negative value in the margin column shows emission below limit.
Horn antenna used for the emission over 1000MHz.

Emission within the restricted band meets the requirement of section
15.205. The corresponding limit as per 15.209 is based on Quasi peak
limit for frequencies below 1000 MHz and average limit for frequencies
over 1000 MHz. The radio frequency emissions above 1GHz also meet
corresponding 20dB permitted peak limit with a peak detector function.
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Applicant: UBTECH ROBOTICS CORP

Date of Test: 2 November 2017

Worst Case Operating Mode:

Model: IPSWSTS

Transmitting (802.11n20-Channel 11)

Radiated Emissions

Polarization | Frequency | Reading Pre- Antenna Net Peak Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)
Gain (dB) (dBpV/m) at 3m
(dB) (dBpuV/m)
Horizontal | *4924.000 54.0 36.8 33.3 50.5 74.0 -23.5
Horizontal | *7386.50 59.9 36.7 33.2 56.4 74.0 -17.6
Horizontal *2484.50 57.3 36.5 29.3 50.1 74.0 -23.9
Polarization | Frequency | Reading Pre- Antenna Net Average Margin
(MHz) (dBuv) Amp Factor at 3m Limit (dB)
Gain (dB) (dBuVv/m) at 3m
(dB) (dBpv/m)
Horizontal | *4924.000 39.4 36.8 33.3 35.9 54.0 -18.1
Horizontal *7386.50 45.8 36.7 33.2 42.3 54.0 -11.7
Horizontal | *2484.50 37.9 36.5 29.3 30.7 54.0 -23.3

NOTES: 1. Peak detector is used, RBW=1MHz/VBW=3MHz for peak value and

Version: 01-November-2017

. All measurements were made at 3 meters.

RBW=1MHz / VBW=10Hz for average value.

Radiated emissions not
detected at the 3-meter distance were measured at 0.3-meter and an
inverse proportional extrapolation was performed to compare the signal
level to the 3-meter limit. No other radiated emissions than those
reported were detected at a test distance of 0.3-meter.

Negative value in the margin column shows emission below limit.
Horn antenna used for the emission over 1000MHz.

Emission within the restricted band meets the requirement of section
15.205. The corresponding limit as per 15.209 is based on Quasi peak
limit for frequencies below 1000 MHz and average limit for frequencies
over 1000 MHz. The radio frequency emissions above 1GHz also meet
corresponding 20dB permitted peak limit with a peak detector function.
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Date of Test: 2 November 2017 Model: IPSWSTS

4.9 Radiated Emissions from Digital Section of Transceiver, FCC Ref: 15.109
[ ] Notrequired - No digital part
[ ] Testresults are attached

[ Xx] Included in the separated report.
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4.10 Transmitter Duty Cycle Calculation and Measurements, FCC Rule 15.35(b), (c)

The EUT antenna output port was connected to the input of the spectrum analyzer.
The analyzer center frequency was set to EUT RF channel carrier. The SWEP
function on the analyzer was set to ZERO SPAN. The Transmitter ON time was
determined from the resultant time-amplitude display:

See attached spectrum analyzer chart (s) for Transmitter timing

See Transmitter timing diagram provided by manufacturer

x | Not applicable, duty cycle was not used.

Version: 01-November-2017 Page: 63 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

Version: 01-November-2017 Page: 64 of 77 FCCID 247_b



INtertek

Total Quality. Assured.
TEST REPORT Intertek Report No.: SZHH01201042-005

For electronic filing, the photographs are saved with filename: external photos.pdf
& internal photos.pdf.
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For electronic filing, the FCC ID label artwork and location is saved with filename:
label.pdf.
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For electronic filing, the block diagram and circuit diagram are saved with
filename: block.pdf and circuit.pdf respectively.
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For electronic filing, a preliminary copy of the Instruction Manual is saved with
filename: manual.pdf.

This manual will be provided to the end-user with each unit sold/leased in the
United States.
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For electronic filing, the confidentiality request of the tested EUT is saved with
filename: request.pdf.
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The determination of pulse desensitivity was made in accordance with Hewlett
Packard Application Note 150-2, Spectrum Analysis ... Pulsed RF.

Pulse desensitivity is not applicable for this device since the transmitter
transmits the RF signal continuously.
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Equll\lpoment Equipment Manufactur er Model No. Serial No. Cal. Date Due Date

S7182-02 sl;l;’rower Anritsu ML2496A 1302005 1-Jun-2017 1-un-2018

S7182-02-01 | Power Sensor | Anritsu MA2411B 1207429 1-Jun-2017 1-Jun-2018
BiConiLog

SZ061-12 Ao ETS 3142E 00166158 20-Sep-2017 | 20-Sep-2018

S7185-01 EMI Receiver | R&S ESCI 100547 9-Feb-2017 9-Feb-2018

SZ061-09 Horn Antenna | ETS 3115 00092346 17-Oct-2017 | 17-Oct-2018

SZ061-07 Pyramidal Horn | g 3160-09 00083067 16-Mar-2017 | 16-Mar-2018
Antenna

SZ061-06 ﬁﬁig’;:o"p Electro-Metrics | EM-6876 217 26-May-2017 | 26-May-2018

SZ056-06 Spectrum R&S FSV40 101101 7-Jul-2017 7-Jul-2018
Analyzer

S7181-04 Preamplifier Agilent 84498 3008A02474 | 9-Feb-2017 9-Feb-2018

S7188-01 Anechoic ETS RFD-F/A-100 | 4102 16-Jan-2017 16-Jan-2019
Chamber

S7062-02 RF Cable RADIALL RG 213U ~ 8-JUl-2017 8-Jan-2018

S7062-05 RF Cable RADIALL 0.04-265GHz | -- 9-Sep-2017 9- Mar-2018

SZ062-12 RF Cable RADIALL 0.04-265GHz | -- 9-Sep-2017 9- Mar-2018

SZ067-04 Notch Filter Micro-Tronics | BRM50702-02 | -- 14-Jun-2017 | 14-3un-2018
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