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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Test Frequency 27.145MHz
Modulation AM
Voltage Range DC 3.0V from battery
Sample serial number 25BH-1 (Assigned by BACL, Shenzhen)
Sample/EUT Status Good condition
Objective

This test report is in accordance with Part 2-Subpart J, Part 15-Subparts A and C of the Federal
Communication Commission’s rules.

The objective is to determine the compliance of EUT with FCC rules, section 15.203, 15.205, 15.209,
15.215 and 15.227.
Test Methodology

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

All emissions measurement was performed at Shenzhen Accurate Technology Co., Ltd. The radiated
testing was performed at an antenna-to-EUT distance of 3 meters.
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Measurement Uncertainty

Parameter Uncertainty
9kHz - 30MHz 2.06dB
o 30MHz - 1GHz 5.08dB
Frssions, 1GHz - 18GHz 4.96dB
18GHz - 26.5GHz 5.16dB
26.5GHz - 40GHz 4.64dB
Occupied Channel Bandwidth 5%
Temperature 1°C
Humidity 6%
Supply voltages 0.4%

Note: The extended uncertainty given in this report is obtained by combining the standard uncertainty times the
coverage factor K with the 95% confidence interval. Otherwise required by the applicant or Product Regulations,
Decision Rule in this report did not consider the uncertainty.

Test Facility

The test site used by Shenzhen Accurate Technology Co., Ltd. to collect test data is located on
the Floor 1, KuMaKe Building, Dongzhou Community, Guangming Street, Guangming District,
Shenzhen, Guangdong, China.

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC Public
Access Link (PAL) database, FCC Registration No.: 708358, the FCC Designation No.: CN1189.
Accredited by American Association for Laboratory Accreditation (A2LA) The Certificate Number is 429
7.01.

The lab has been recognized by Innovation, Science and Economic Development Canada to test to
Canadian radio equipment requirements, the CAB identifier: CN0016. The Registration Number is 30241.
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SYSTEM TEST CONFIGURATION

Justification

The system was configured for testing in a typical mode.

EUT Exercise Software

No exercise software was used.

Equipment Modifications

No modifications.

Block Diagram of Test Setup

EUT

Non-Conductive Table
80 cm above Ground Plane

\ 4

< | 1.5 Meters |

Note: the support table edge was flush with the center of turntable

PPN O] f—>

Version 2: 2023-01-30 Page 6 of 25

FCC Part 15.227
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
§ 1.1307 (b) & §2.1093 RF EXPOSURE Compliant
§15.203 Antenna requirement Compliant
§15.207 Conducted Emissions Not Applicable
§15.205, §15.209, Field Strength and Restricted Compliant
§15.227(a), §15.227(b) Band Emissions P
§15.215(¢c) 20dB Emission Bandwidth Compliant

Not Applicable: The EUT is powered by battery.
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Report No.: RA230504-23383E-RF-00

TEST EQUIPMENT LIST
Manufacturer Description Model N?li:]il?lr Cali;):ta:ion ng:g;it(;n
Radiated Emission Test
Rohde& Schwarz Test Receiver ESR 102725 2022/11/25 | 2023/11/24
INS?QS&SNT Amplifier 310N 186131 2022/11/08 | 2023/11/07
SCHWARZBECK LOOP ANTENNA FMZB1516 1516131 2021/12/22 | 2024/12/21
Schwarzbeck Bilog Antenna VULB9163 9163-323 2021/07/06 | 2024/07/05
Radiated Emission Test Software: €3 19821b (V9)
Unknown RF Coaxial Cable No.12 N040 2022/11/25 | 2023/11/24
Unknown RF Coaxial Cable No.13 N300 2022/11/25 | 2023/11/24
Unknown RF Coaxial Cable No.14 N800 2022/11/25 | 2023/11/24

* Statement of Traceability: Shenzhen Accurate Technology Co., Ltd. attests that all calibrations have been
performed in accordance to requirements that traceable to National Primary Standards and International System of

Units (SI).
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230504-23383E-RF-00

FCC §1.1307 (b) & §2.1093 — RF EXPOSURE

Applicable Standard

According to FCC §2.1093 and §1.1307(b), systems operating under the provisions of this section shall be
operated in a manner that ensure that the public is not exposed to radio frequency energy level in excess of
the Commission’s guideline.

According to KDB 447498 D01 General RF Exposure Guidance v06, clause 4.3. General SAR test
exclusion guidance:

¢) For frequencies below 100 MHz, the following may be considered for SAR test exclusion (also
illustrated in Appendix C):

1) For test separation distances > 50 mm and < 200 mm, the power threshold at the corresponding test
separation distance at 100 MHz in step b) is multiplied by [1 + log(100/fmuz)]

2) For test separation distances < 50 mm, the power threshold determined by the equation in ¢) 1) for 50
mm and 100 MHz is multiplied by %4

3) SAR measurement procedures are not established below 100 MHz.

For worst case:

The SAR Exclusion Threshold Level for 27.145MHz when the minimum test separation
distances < 50 mm:

= [474*(1 + log(100/fmuz))])/2 = 371mW
Use the maximum E-field strength (58.63dBuV/m@3m) for the RF exposure evaluation

E[dB 1 V/m] = EIRP[dBm] + 95.2 for distance 3m, so the EIRP=58.63dBuV/m-95.2=-36.57dBm

The maximum tune-up power = -36dBm = 0.0003mW, which less than 371mW@27.145MHz Exclusion
Threshold Level.

So the stand-alone SAR evaluation can be exempted.
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230504-23383E-RF-00

FCC§15.203 - ANTENNA REQUIREMENT

Applicable Standard

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with
the provisions of this section.

Antenna Connector Construction

The EUT has an integral antenna arrangement which was permanently attached, fulfill the requirement of
this section. Please refer to EUT photos.

Result: Compliant.
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230504-23383E-RF-00

FCC§15.205, §15.209, §15.227(a), §15.227 (b) — FIELD STRENGTH AND
RESTRICTED BAND EMISSIONS

Applicable Standard

According to FCC §15.227 (a), the field strength if any emission within this band shall not exceed 10,000
microvolts/meter at 3 meters.

(b) The field strength of any emissions which appear outside of this band shall not exceed the general
radiated emission limits in §15.209.

EUT Setup
30MHz-1GHz
Ant. Tow 1-4m
Yariahle
}S:UT& - = 3m - /
upp ort Units
s
Turn Table
/f"

U.BmT ” i

Ground Plane

Test Receiveg\
Y

AN

N L 1
Moo a

DC‘GCI

The radiated emission tests were performed in the 3 meters, using the setup accordance with the ANSI
C63.10-2013. The specification used was the FCC Part 15.205 and 15.209 and 15.227 limits.

For Below 30MHz

According to ANSI C63.10-2013, Clause 6.4.6, the lowest height of the magnetic antenna shall be 1 m
above the ground and shall be positioned at the specified distance from the EUT. When the EUT contains a
loop antenna that can only be placed in a vertical axis, normal measurements shall be made aligning the
measurement antenna along the site axis, and then orthogonal to the axis. For each measurement antenna
alignment, the EUT shall be rotated through 0° to 360° on a turntable

EMI Test Receiver Setup

The system was investigated from 9 kHz to 1000MHz.
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Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Loss and Cable Loss, and subtracting the
Amplifier Gain from the Meter reading. The basic equation is as follows:

Corrected Amplitude = Meter Reading + Correction Factor
Correction Factor = Antenna Loss + Cable Loss - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin
calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Data

Environmental Conditions

Temperature: 23°C
Relative Humidity: 54 %
ATM Pressure: 101.0 kPa

Testing was performed by Jason Liu on 2023-05-27.

Test mode: Transmitting (Scan with X-AXIS, Y-AXIS, Z-AXIS, the worst case was Y-AXIS which was recorded)
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RA230504-23383E-RF-00

9 kHz~30MHz:

Note: PK detector data compliance with the QP detector limit for the spurious emission test.

Ground-parallel:

Level (dBuWim)

140
130
110 \
a0
70
50
2 3
1 1 4
30
10
0
0.009 0.02 0.05 0.1 015
Frequency (MHz)
Site : chamber
Condition: Zm
Job No. : RA238584-23383E-RF
Test Mode: Transmitting
Note : Ground-parallel
Read Limit Over
Freq Factor Level Level Line Limit Remark
MHz dB/m dBuV dBuV/m dBuv/m dB
1 8.611 -11.38 44.76 33.38 127.85 -93.67 Peak
2 @.819 -11.66 51.24 39.58 121.97 -52.39 Peak
3 2.851 -11.54 43.57 37.83 113.39 -76.36 Peak
4 @.896 -11.57 43.14 31.57 183.55 -76.93 Peak
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RA230504-23383E-RF-00

Level {dBuVim)

120
110
a0
To
1
50
30
10
0
26 26.126.2 26.5 28
Frequency (MHz)
Site : chamber
Condition: 3m
Job MNo. RA230584-23383E-RF
Test Mode: Transmitting
Note : Ground-parallel
Read Limit  Owver

Freq Factor Level Level Line Limit Remark

MHz dB/m dBuY dBuv,/m dBuv/m dB

1 27.146 -9.97 GB.68 5B.63 180.808 -41.37 Peak
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230504-23383E-RF-00

120

Level {dBuVim)

10

a0

70

50

50| e

Fundamental

: V\\\\\\
1 2

bt
10
0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Site chamber
Condition: 3m
Job No. RA230584-23383E-RF
Test Mode: Transmitting
Note Ground-parallel
Read Limit  Owver
Freq Factor Level Level Line Limit Remark
MHz dB/m  dBuV dBuV/m dBuv/m dB
1 @.549 -11.84 45.77 35.13 72.79 -37.66 Peak
2 4,878 -11.89 58.14 38.45 £9.54 -31.89 Peak
3 18,397 -18.93 51.18 48,25 £9.54 -29,.29 Peak
4 27.271 -9.96 68.19 58.23 59.54 -11.31 Peak
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Parallel:

Level {dBuVim)

140
130
110
a0
70
50
30
10
0
0.009 0.02 0.05 0.1 0.15
Frequency (MHz)
Site chamber
Condition: 3m
Job Mo. : RA238584-23383E-RF
Test Mode: Transmitting
Note Parallel
Read Limit Over
Freq Factor Level Level Line Limit Remark
MHz dB/m  dBuV dBuV/m dBuV/m dB
1 @.813 -11.45 43.47 37.82 125.56 -83.54 Peak
2 @.838 -11.84 55.82 44,18 118.89 -73.91 Peak
3 @.843 -11.54 485.58 36.96 114.88 -77.84 Peak
4 @.89% -11.57 45.14 33.57 188.55 -74.98 Peak
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RA230504-23383E-RF-00

Level (dBuVim)

120
110
a0
70
1
50
30
10
0
26 26.126.2 26.5 28
Frequency (MHz)
Site : chamber
Condition: 3m
Job MNo. RA23085684-23383E-RF
Test Mode: Transmitting
MNote : Parallel
Read Limit Over

Freq Factor Lewvel Level Line Limit Remark

MHz dB/m dBuv dBuv/m dBuv/m dB

1 27.146 -9.,97 G£5.64 55.67 188,80 -44.33 Peak
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120Levm:dﬂuhﬁm}

10

a0

70

Fundamental

50
2 3

}
SUMMWW

AL RPN ¥
10
0
0.15 0.2 0.5 1 2 ] 10 20 30
Frequency (MHz)
Site : chamber
Condition: 3m
Job MNo. : RA236584-23383E-RF
Test Mode: Transmitting
Note : Parallel

Read Limit  Over
Freq Factor Lewvel Level Line Limit Remark

MHz dB/m dBuY dBuv,/m dBuv/m dB
8.984 -11.71 46.28 34.49 g8.37 -33.88 Peak
3.565 -11.77 5@.34 38.57 69.54 -38.97 Peak

18.628 -18.93 58.76 39.83 69.54 -29.71 Peak
27.271 -9.96 64,16 54.28 £9.54 -15.34 Peak

FE TR S
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230504-23383E-RF-00

Perpendicular:

Level (dBuV/m)

140
130
10
90
70
50 -
1 : 3 |
30
10
0
0.009 0.02 0.05 01 015
Frequency (MHz)
Site : chamber
Condition: 3m
Job No. : RA238584-23383E-RF
Test Mode: Transmitting
Note : Perpendicular
Read Limit  Over
Freq Factor Level Level Line Limit Remark
MHz  dB/m  dBuV dBuv/m dBuV/m dB
1 8.812 -11.43 47.23 35.80 125.93 -98.13 Peak
2 @.819 -11.66 51.68 48.82 121.97 -81.95 Peak
3 8.851 -11.54 49.34 37.88 113.39 -75.59 Peak
4 8.898 -11.57 42.13 38.56 188.53 -77.97 Peak
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Shenzhen Accurate Technology Co., Ltd.
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Level (dBuVim)

120
110
a0
To
1
50
30
10
0
26 26.126.2 26.5 28
Frequency (MHz)
Site : chamber
Condition: 3m
Job No. RA2538584-23383E-RF
Test Mode: Transmitting
Note : Perpendicular
Read Limit  Over

Freq Factor Lewvel Level Line Limit Remark

MHz dB/m dBuY dBuv,/m dBuv/m dB

1 27.146 -9.,97 G6.62 56.65 188.88 -43.35 Peak
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Level (dBuVim)

120
110
a0
To
Fundamental 4
50
2 3 ‘\\\\\\
1
30
#thwmﬂmmp
10
0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Site : chamber
Condition: 3m
Job No. : RA238584-23383E-RF
Test Mode: Transmitting
Note : Perpendicular

Read Limit  Over
Freq Factor Lewvel Level Line Limit Remark

MHz dB/m dBuY dBuv,/m dBuv/m dB
8.712 -11.87 46.26 34.39 78.48 -36.89 Peak
4,315 -11.69 58.74 39.85 £9.54 -38.49 Peak
18.628 -18.93 58.7% 39.82 £9.54 -29.72 Peak
27.271 -9.96 £3.98 53,94 £9.54 -15.68 Peak

FE TR S
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Report No.: RA230504-23383E-RF-00

30 MHz ~ 1GHz
Horizontal
BULeveI (dBuVim)
70
60
a0
I
40
30
20
10
0
30 50 100 200 500
Frequency (MHz)
Site chamber
Condition: 3m Horizontal
Job MNo. RA230504-23383E-RF
Test Mode: Transmitting
Read Limit over
Freq Factor Level Level Line Limit Remark
MHz dB/m dBuV dBuVW/m dBuV/m dB
1 37.945 -18.83 29.81 18.18 46.88 -21.82 Peak
2 54.198 -18.33 28.32 17.99 46.88 -22.81 Peak
3 182.449 -11.68 27.77 16.17 43.58 -27.33 Peak
4 185.87@ -12.88 28.95 16.87 43.58 -26.63 Peak
= 386.973 -6.99 28.98 21.99 46.88 -24.81 Peak
B 779,949 g.88 29.17 29.25% 46.88 -16.75 Peak

1000
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80

Level {dBuVim)

Vertical

70

60

50

40

30

20

10

0
30

Site

Condition:

Job Mo.

Test Mode:

Freq

50

chamber
3m VERTICAL
RA230584-23383E-RF
Transmitting

Factor

Read
Level

100

Level

Limit
Line

200
Frequency (MHz)

Over
Limit

Remark

59
1la4

435
a7

(s V5 R N WY % T =

Result: Compliant.

34,

281,

MHz
4432
181
.353
746
. 288
L8775

dB/m
-11.72
-18.32
-11.78
-11.55
-5.71
-@.43

dBuv

31.
38,
27.
29,
28,
29,

a8
a4
99
39
a4
a5

dBuv,/m

28.
19,
16.
17.
22.
29,

138
72
21
a4
a3
52

dBuv,/m
48 .88
48 .88
43.58
43.58
45,88
45,88

-19.
-28.
-27.
-25.
-23.
-16.

dB
a2
28
29
66
a7
43

Peak
Peak
Peak
Peak
Peak
Peak

500

1000
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FCC§15.215(¢) - 20dB EMISSION BANDWIDTH

Applicable Standard

Intentional radiators operating under the alternative provisions to the general emission limits, as contained
in § 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that the 20 dB
bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule section
under which the equipment operates, is contained within the frequency band designated in the rule section
under which the equipment is operated.

Test Procedure

Per ANSI C63.10-2013 §6.4 & §6.9.

Test Data

Environmental Conditions

Temperature: 23°C
Relative Humidity: 54 %
ATM Pressure: 101.0 kPa

Testing was performed by Jason Liu on 2023-06-06.
Test Mode: Transmitting

Please refer to the following plots.
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230504-23383E-RF-00

Spectrum u%l
Ref Level 97.00 dBpv ® RBW 3 kHz

|& Att 10dB SWT 630.9 ps @ VBW 10 kHz Mode 4Auto FFT  Input 1DC
PS TDF

O 1Pk View

a0 dBpuv

80 dBpv

70 dBpv

D1 66.650 dBy

60 dBpv-

S0 dBpuv

D2 46,650 dBp,

40 dBpv

30 dBpv

20 dBpv

10 dBpv-

0 depy
CF 27.14 MHz 691 pts

J1 ) ()

Date: 6.JUN.2023 17:39:04

Span 200.0 kHz

Frequency 20dB Bandwidth Limit Result
(MHz) (MHz) (MHz)
27.145 0.016 26.96-27.28 Compliant
#****END OF REPORT****
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