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Test Report

FCC PART 1S Subpart B

Product Name . 1Pal
Model No. . 1Pal-B (iPal-P/ 1Pal-S/ 1Pal-GD/ 1Pal-GN)
FCCID/ICID : 2APZJ-IPAL/23929-TPAL

Applicant : Nanjing AvatarMind Robot Technology Co., Ltd.
Address . 3 Gutan Road, Gaochun Economic Development Zone,

Nanjing, Jiangsu

Date of Receipt : 26/02/2018

Test Date : 26/03/2018~25/04/2018
Issued Date : 25/04/2018

Report No. - YZ180129-AFDJ-0001-1
Report Version - V1.0

The test results relate only to the samples tested.

The test results shown in the test report are traceable to the national/international standards through the calibration of the
equipment and evaluated measurement uncertainty herein.

This report must not be used to claim product endorsement by A2LA or any agency of the Government.
The test report shall not be reproduced except in full without the written approval of YTC Corporation.
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Applicant :  Nanjing AvatarMind Robot Technology Co., Ltd.
Address : 3 Gutan Road, Gaochun Economic Development Zone,

Nanjing, Jiangsu
Manufacturer :  Nanjing AvatarMind Robot Technology Co., Ltd.
Address : 3 Gutan Road, Gaochun Economic Development Zone,

Nanjing, Jiangsu

Model No. : iPal-B (iPal-P/ iPal-S/ iPal-GD/ iPal-GN)

Brand Name : AvatarMind

EUT Voltage D 124V, 3.75A

Applicable : FCC47 CFRFCC Part 15 Subpart B: 2017

Standard ICES-003 Issue 6-2016 ANSI C63.4-2014

Test Result : Complied

Performed : JIANGSU YANGTZE TESTING, CERTIFICATION AND
Location INSPECTION CORPORATION

No.6-3, Xingzhi Road, Xingzhi Technology Park
Xingang Economic Development Zone Nanjing City,
Jiangsu Province, 210046, People’s Republic of China
TEL: +86-025-86797034
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Reviewed By : FC”j Li
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(Senior Engineer: Fang Li )

Approved By : W"/‘\ A‘w

(Manager: Wei An)
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Laboratory Information

We, YTC Corporation, are an independent EMC and safety consultancy that was
established the whole facility in our laboratories. The test facility has been
accredited/accepted(audited or listed) by the following related bodies in compliance
with 1ISO 17025 and specified testing scope:

The address and introduction of YTC Corporation’s laboratories can be founded in our Web
site : hitp:/fwww.yztcic.com/

If you have any comments, Please don't hesitate to contact us.
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1. General Description

1.1 EUT Description

Product Name iPal

Brand Name AvatarMind

Model No. iPal-B (iPal-P/ iPal-S/ iPal-GD/ iPal-GN)
EUT Voltage +24V, 3.75A

Frequency Range For 2.4GHz Band

802.11b/g/m(20MHz): 2412~2462MHz
For 5.0GHz Band
802.11a/n/ac(20MHz):
5180~5240MHz, 5745~5825MHz
802.11n/ac(40MHz):
5190~5230MHz, 5755~5795MHz
802.11ac(80MHz):
5210~5775MHz

Bluetooth v3.0 + EDR
2402MH2z~2480MH z

Bluetooth v4.0 + LE
2402MHz~2480MHz

Channel Number

For 2.4GHz Band
802.11b/g/m(20MHz): 11
For 5.0GHz Band

802.11a/n/ac(20MHz): 9 802.11n/ac(40MHz): 4

802.11ac(80MHz):2
Bluetooth v3.0 + EDR: 79
Bluetooth v4.0 + LE: 40

Type of Modulation

802.11b: DSSS

802.11a/g/n/ac: OFDM

Bluetooth v3.0 + EDR: GFSK, n/4-DQPSK, 8-DPSK

Bluetooth v4.0 + LE: GFSK

Data Rate

802.11a/g: 6/9/12/18/24/36/48/54 Mbps

802.11b: 1/2/5.5/11 Mbps

802.11n: up to 300 Mbps

802.11ac: MCS 0/1/2/3/4/5/6/7/8/9

Bluetooth v3.0 + EDR: 1/2/3 Mbps

Bluetooth v4.0 + LE: 1Mbps

Channel Control

Auto

Antenna Delivery

Tx+Rx

Antenna Type

Integral antenna
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Peak Antenna Gain

2dBi

Components

Adapter

Brand Name: Channel Well Technology
Model: 2AAL090m

Input: 100-240V~1.5A 50/60Hz

Output: 24V, 3.75A
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For 2.4GHz Band

802.11b/g/m(20MHz) Working Frequency of Each Channel:

Channel | Frequency | Channel Frequency Channel | Frequency Channel | Frequency
01 2412 MHz 02 2417 MHz 03 2422 MHz 04 2427 MHz
05 2432 MHz 06 2437 MHz 07 2442 MHz 08 2447 MHz
09 2452 MHz 10 2457 MHz 11 2462 MHz N/A N/A
For 5.0GHz Band
802.11a/n/ac(20MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel Frequency Channel | Frequency | Channel | Frequency
36 5180 MHz 40 5200 MHz 44 5220 MHz 48 5240 MHz
149 5745 MHz 153 5765 MHz 157 5785 MHz 161 5805 MHz
165 5825 MHz N/A N/A N/A N/A N/A N/A
802.11n/ac(40MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel Frequency Channel | Frequency | Channel | Frequency
38 5150 MHz 46 5230 MHz 151 5755 MHz 159 5795 MHz
802.11ac(80MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency Channel | Frequency | Channel | Frequency
42 5210MHz 155 5775MHz N/A N/A N/A N/A
For Bluetooth v3.0 + EDR Band
802.11b/g/m(20MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency Channel | Frequency Channel | Frequency
00 2402 MHz 39 2441MHz 78 2480 MHz N/A N/A
For Bluetooth v4.0 + LE Band
802.11b/g/m(20MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel Frequency Channel | Frequency Channel | Frequency
00 2402 MHz 19 2440MHz 39 2480 MHz N/A N/A
802.11a/b/g/n Antenna List
Antenna Manufacturer Model No. Peak Gain
Antenna 1 N/A N/A 2dBi for 2.4GHz, 1dBi for 5GHz
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1.2 Test Mode

YTC has verified the construction and function in typical operation. All the test modes were
carried out with the EUT in normal operation, which was shown in this test report and defined as:

Conducted Emission | Charging Mode

Emission
Radiated Emission Action Mode

1.3 Support Units

No. Name Model No. Serial No. Trade Name
1 PC B41 / Lenovo
NOTE:

1) All the equipment were placed in the worst-case configuration to maximize the emission during the test.
2) Grounding was established in accordance with the manufacture’s requirements and conditions for the

intended use.

1.4 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements

of the following standards: FCC 47 CFR FCC Part 15 Subpart B and ICES-003 Issue 6-2016

ANSI C63.4-2014

Remark: All test items were verified and recorded according to the standards and without any deviation during the
test.
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2. Technical Test

2.1 Summary of Test Result
Minimum
Number Standard Test Item Result )
Requirement
FCCPart15B AC Power Line Conducted
1 L Pass Class B
ICES-003 Emission
FCCPart15B . ..
2 Radiated Emission Pass Class B
ICES-003
2.2 List of Measuring Equipment
Continuous disturbance Test
; Next calibration
Name Model Manufactory Equipment No. Jie
Shielding
Sm*4m™3m EMC YZTCIC-SB-0581 2020/8
Room No. 2
Receiver ESCI R&S YZTCIC-SB-0368 2018/10
LISN ENV216 R&S YZTCIC-SB-0630 2018/10
Radiated disturbance Test
Next
Name Model Manufactory Equipment No. calibration
date
IM
Semi-anechoic Im*6m*6m EMC YZTCIC-SB-0579 2020/7
Chamber
EMI Receiver ESR7 R&S YZTCIC-SB-0412 2018/10
Ultralog HL562E R&S YZTCIC-SB-0595 2019/2
Antenna
Broad-Band HF907 R&S YZTCIC-SB-0596 2018/11
Horn Antenna
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2.3 Measurement Uncertainty

Conducted disturbance at mains terminals

The maximum measurement uncertainty is evaluated as:
9kHz~30MHz: +2.02dB

Radiated disturbance

The maximum measurement uncertainty is evaluated as:
30MHz~1GHz: +3.8dB
Above 1GHz: +4.08dB
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3. Test Result

3.1 AC Conducted Emission Measurement

3.1.1 Limits

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30MHz shall not exceed the limits in the following table.

Limits for class B Equipment

Limits
Frequency range
dB@uV)
(MHz)
Quasi-peak Average
0.15~0.50 66~56 56~46

0.50~5 56 46
5~30 60 50

*Decreases with the logarithm of the frequency.

3.1.2 Test Procedure

1. The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 10 cm
above the conducting ground plane. The vertical conducting plane was located 40 cm
to the rear of the EUT. All other surfaces of EUT were at least 80 cm from any other
grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network

(LISN).

All the support units are connecting to the other LISN.

The LISN provides 50 ohm coupling impedance for the measuring instrument.

The FCC states that a 50 ohm, 50 microhenry LISN should be used.

Both sides of AC line were checked for maximum conducted interference.

The frequency range from 150 kHz to 30MHz was searched.

© N oL kW

Set the test-receiver system to Peak Detect Function and specified bandwidth with
Maximum Hold Mode.
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3.1.3 Block Diagram of Test Setup
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3.1.4 Test Setup
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3.1.5 Test Result of AC Conducted Emission

Temperature: 17.8°C Relative Humidity: 51%RH
Test Mode: Charging Mode Phase: Line
120
100
pu €0
8 :
E 0 —_‘—--—..,_,____‘_k Tal 05 > ass B CGF
3 = . s Ciass B
4
3 w0 F 3 3 o
20 U]
0+ — ; — : ;
150k 300 40D 500 800 M M M 4M 5M 8 8 10M 20M oM
Frequency in Hz
Frequency | QuasiPeak | CAve | Limit | Margin | Meas. | Bandwidth | Line | Filter | Corr.
(MHz) {dB!iV) | rage | (dB!IV] (dB) | Time | (kHz) (dB)
(dB; } (ms)
V)
0.182000 —[ 4047 5439] 13.93[ 1000.0 9.000{11 ON 10.1
0.186000 4266 | 6421 2155] 10000 9.000] 11 o 10.1
0310000 — 3114 4997] 18.83] 1000.0 900011 ON 10.1
0.310000 3701] _— | 5907| 22.97] 1000.0 9.000] 11 ON 10.1
0.858000 —[ 2975 46.00] 1625] 1000.0 9.000] 11 ON 10.2
0,858000 4483] [ 56.00] 11.37( 1000.0 9.000]11 ON 10.2
0.918000 —| 30.68] 46.00 15.32] 1000. 9.000] L1 ON 10.2
0522000 4584 | 56.00( 10.16] 1000. 9.000[11 ON 10.2
2230000 3583 | 56.00] 20.11[ 1000. 9.000] L1 ON 10.2
2230000 —| 27.97| 4600 18.03] 1000.0 9000 L1 ON 10.2
12.234000 39.56] —| 60.00] 20.44] 1000. 9.000] L1 ON 10.5
12.246000 —[ 3385] 50.00[ 16.45] 1000.0 9.000] 11 ON 10.5
Temperature: 17.8°C Relative Humidity: 51%RH
Test Mode: Charging Mode Phase: Neutral
120 T-
100 T
- 80T
8 peot
g + + +
3 ol \z * ®o -]
1L F e oae "
20 1 s
o + — i —————+—+—+ i i
150K 300 400 500 300 1M M M 4M SM 6 8 10M 20M 30M
Frequency in Hz
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Frequency | QuasiPeak | CAve | Limit | Margin | Meas. | Bandwidth | Line | Filter | Corr.

(MHz) @B} iV) | rage [(dBI IV (dB) | Time (kHz) (d8)
(dB; (ms)
Vi

0.186000 —1 39.32) 5421 14.89| 1000.0 8.000( N ON 10.1
0.186000 44.10 — 64.21 20.111 1000.0 S.000 | N ON 101
0.306000 —| 34.76 50.08 15.32| 1000.0 9.000( N ON 101
0.306000 42.79 —| 60.08] 17.29] 1000.0 9.000| N ON 10.1
0.794000 —| 2839] 46,00| 17.6t] 1000.0 9.000( N ON 10.2
0.794000 42,68 = 56.00 13.32) 1000.0 9.000| N ON 10,2
0.922000 39.77 — 56.00 16.23| 1000.0 9.000 | N ON 10.2
0.922000 —| _28.32 46.00 17.681_1000.0 9.000 | N ON 102
12.134000 43.09 — 60.00 16.91| 1000. 000 | N ON 105
12.134000 —| 38.32 50.00 11.68| 1000.( .000 | N ON 10.5

28.894000 --| 38.48] 5000 11.52]| 1000. 9.000 | N ON 190.

28.894000 40.55 —] 60.00] 19.45[ 1000. 9.000| N ON 10.

3.2 Radiated Emission Measurement

3.2.1 Limit

The emissions from an unintentional radiator shall not exceed the field strength levels specified in
the following table:

Limits for class B Equipment (Below 1GHz)

Frequency Field Strength Limit Quasi-peak limits at 3m
(MHz) uV/m)Q.P. (dBpV/m)
30~88 100 40
88~216 150 43.5
216~960 200 46
Above 960 500 54

Limits for class B Equipment (Above 1GHz)

Frequency limits at 3m(dBpV/m)
(R Average Peak
Above 1000 34 74

NOTE:
1) The lower limit shall apply at the transition frequencies.
2) Emission level (dBpV/m) = 20 log Emission level (WV/m).

3.2.2 Test Procedures

The EUT was placed on a turntable with 0.1 meter above ground.

2. The EUT was set 3 meters from the interference receiving antenna, which was
mounted on the top of a variable height antenna tower.

3. The table was rotated 360 degrees to determine the position of the highest radiation.

4. The antenna’s height is adjusted between oneto four meters above ground to find the
maximum value of the field strength for both horizontalpolarization and vertical
polarizontal of the antenna.
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5. For each suspected emission, the EUT was arranged to its worst case and then tune
the antenna tower (from 1m to 4m) and turntable (from 0 degree to 360 degrees) to
find the maximum reading.

6. Set the test-receiver system to Peak Detect Function and specified bandwidth with
Maximum Hold Mode.

7. For measurement below 1GHz, if the emission level of the EUT in peak mode was
3dB lower than the limit specified, peak values of EUT will be reported. Otherwise,
the emission will be repeated by using the quasi-peak method and reported.

8. Corrected Reading: Antenna Factor+Cable LosstRead Level-Preamp Factor=Level

3.2.3 Block Diagram of Test Setup

3.2.4
Variable
3
EUT& } i ! /
Support Units \ ’
_ . _~Tum Table
80|
Ground Plane
Tesl Reoeiver\
\' KL lo oo cl
3.2.5 Test Setup
Below 1GHz
e, \
N J
e
— =i . e

Above 1GHz
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3.2.6 Test Result of Radiated Emission

Temperature: 16.8°C Relative Humidity: 53%RH
Test Mode: Action Mode Polarization: Horizontal
Below 1GHz:
70T
&0 T g T3 P
S0 T I-
s T | e —
I 40 g : 70 i
s '?’ s ® -
5 o
g 1 *
0T
10T
Q + + t t 3 t t t t t + + l i
oM 50 80 g0 \00M 200 300 400 500 800 1G

Frequency in Hz

Frequency | QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Cor.
(MHz) (dB} | Vim)| (dB} 1 V/im| (dB) | Time {kHz) {cm) {deg) (dB)
{ms)
7 33.93 40.00 6,07 1000.0{  120.000 300.0|H 0.0 190
32.037000 2.77 40,00 10.23| 1000. 120.000| 300.0|H 169.01 185
164.684500 30.91 43.50 12.59| 1000.0 120.000| 200.0|H 145.01 10.2
197.713000 33.09 43.50 30.41| 1000.0 120.000| 200.0|H 16.0 9.2
228.365000 3484 46.00 1116 1000.0 120.000| 20001 H 94.01 105
903.194000 27.39 46.00 18.61] 1000.0 120.000] 100.0|H 124.0{ 221
Above 1GHz:
120
100
20
G S a a5 3 B3

Frequency in iz _
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Temperature: 16.8°C Relative Humidity: 53%RH
Test Mode: Action Mode Polarization: Horizontal
Below 1GHz:
70
60
CLASS B(FCC)
] ]_
3 ik - |
'E‘n;' a0 | &+ + $
£ nle L el
g
5
20
10
0 ; —t—t ¢ + t —— y
oM 50 an 80 1oom 200 300 40D 00 BOO 1G
Frequency in Hz
Frequency | QuasiPeak | Limit in | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dB! | Vimy)| (@B! | Vim| {dB) | Time (kHz) (em) (deg) | (dB)
{ms)
0. 34.85 40001  535( 1000.0]  120.000| 300.0]V 2950 191
31.649000 31.36 40.00] 864! 10000 120.000] 3000 [V 0.0] 18.7
143,975000 40,10 43501 3.40( 1000.0 120.000] 1000[V 346,0] 10.0
170.504500 32.27 4350 11.23( 1000.0 120.000] 200.0 [V 3460 1241
228.316500 32.29 46.00)  43.71] 1000.0 120.006[  100.0 [V 20 105
417.757500 40.29 46.00}  5.71( 1000.0 120.000]  100.0 [V 1450 15.1
Above 1GHz:
120
100
3 80 FCC 1-6G PKE
<
£ ‘Wl rs _.______________:____‘__________._ TR BT MR GRS > -}
: % e w
8 01 e s * :
focs; : i *»
& ¢ @
20 j% "
DR, t t t t {
1G 26 3G 4G 56 66

Frequency inHz _
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Frequency | MaxPeak | CAverage IJmi_’ﬂJ Margin | Meas. | Bandwidth | Height | Pol | Azimuth
(MHz) | (dB} | Vim| (dB! | Vim] (dB} i Vim{ (dB) | Time | (kHz) | (cm) (deg)
1109.500000 = 522 54 30.78] 1000.0]  1000.000] 100.0|V 119,
1109500000 52.27 — 74, 21,73 1000.0 000 160.0]V 119,
1757.500000 — 26.67 54.00 27.33| 1000.0 1 .00 100.0{ V 167.
758.000000 55.48 — 7400 14.52] 1000.0] 1000.00¢ XY 167,
534.500000 — 2752 5400 26.48] 1000.0] 1 100.01V 346,
1934.500000 13.20 — 7400 20.80| 1000.0] 100 160.0{V 345,
2551.000000 — 30.63 5300  23.37] 1000.0] 1 160.0[V 186.
2551.0006000 48.95 - 74.00 25.05| 1000. 1 160.0| V. 186.
3515.000000 46.97 — 7400 27.03] 1000.0] 1000. 1000V y

- 1.69 54,00] 2011 1000.0] 00| 160061V 108.0
3602.000000 — 34.19 54.00 18.82| 1000.0 1000.000 1000} V 351.0
3602.000000 53.28 74.00]  20.72] 1000.0] 1000.000{ 100.0]V 351.0

4. Photographs of EUT
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End of Report
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