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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Frequency Range 400-470MHz

Rated Transmit Power | 1Watts(High), 0.5Watt(Low)
Channel separation 12.5kHz

Modulation Technique | 4FSK/FM

Antenna Specification* | 2.5dBi (provided by the applicant)

Voltage Range DC 4.2V(Typical)

Sample serial number | 23Q0 1 (Assigned by ATC)

Sample/EUT Status Good condition

Objective

This test report is in accordance with Part 2, and Part 90 of the Federal Communication Commissions rules.

Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
federal Regulations Title 47 Part 2, Sub-part J as well as the following individual parts:

Part 90 — Private Land Mobile Radio Service
Applicable Standards: TTIA 603-E, ANSI C63.26-2015.

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.

Each test item follows test standards and with no deviation.
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Measurement Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth 5%
RF Frequency 0.082*1077
RF output power, conducted 0.73dB
Unwanted Emission, conducted 1.6dB
AC Power Lines Conducted Emissions 2.72dB
Audio Frequency Response 0.1dB
Low Pass Filter Response 1.2dB
Modulation Limiting 1%
9kHz - 30MHz 2.66dB
o 30MHz - 1GHz 4.28dB
Frnissions, 1GHz - 18GHz 4.98dB
18GHz - 26.5GHz 5.06dB
26.5GHz - 40GHz 4.72dB
Temperature 1C
Humidity 6%
Supply voltages 0.4%

Note: The extended uncertainty given in thisreport 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 1/F.,
Building A, Changyuan New Material Port, Science & Industry Park, Nanshan District, Shenzhen,
Guangdong, P.R. 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.

Listed by Innovation, Science and Economic Development Canada (ISEDC), the Registration Number is
5077A.
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SYSTEM TEST CONFIGURATION

Justification

The system was configured for testing in a test mode which has been done in the factory.

Equipment Modifications

No modification was made to the EUT.

Support Equipment List and Details

Manufacturer Description Model Serial Number
Unknown Load Unknown Unknown
Dell Notebook E5430 Unknown
NiceRF Debugging board Unknown Unknown
External 1/0 Cable
Cable Description Length (m) From Port To
USB cable 0.5 Notebook Debugging
board
RF cable 1.2 Debugging board Load
Version 38: 2021-11-09 Page 7 of 58 FCC- RF
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Block Diagram of Test Setup

Debugging board EUT load

&

RN 0T

Non-Conductive Table
80/150 cm above Ground Plane

\ 4

< | 1.5Meters |
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results

§2.1091 MAXIMUM PERI(\I/{/}IS)%BLE EXPOSURE Compliant

§2.1046; §90.205 RF Output Power Compliant
§2.1047; §90.207 Modulation Characteristic Compliant
§2.1049; §90.209; §90.210 Occupied Bandwidth & Emission Mask Compliant
§2.1051;§90.210 Spurious Emission at Antenna Terminal Compliant
§2.1053;§90.210 Spurious Radiated Emissions Compliant
§2.1055;§90.213 Frequency Stability Compliant
§90.214 Transient Frequency Behavior Compliant
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Report No.: RA230111-02080E-RF-00

TEST EQUIPMENT LIST
Manufacturer Description Model Serial Number Cal};);'taetion C];Eleni;l;it:n
Radiated Emission Test
Rohde& Schwarz Test Receiver ESR 102725 2022/11/25 2023/11/24
Rohde&Schwarz Spectrum Analyzer FSV40 101949 2022/11/25 2023/11/24
NeR O T Amplifier 310N 186131 2022/11/08 | 2023/11/07
A H. Systems, inc. Preamplifier PAM-0118P 135 2022/11/08 2023/11/07
Radiated Emission Test Software: €3 19821b (V9)
Unknown RF Coaxial Cable No.10 NO050 2022/11/25 2023/11/24
Unknown RF Coaxial Cable No.11 N1000 2022/11/25 2023/11/24
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
Mini-Circuits High Pass Filter NHP-600+ 15542 2022/11/25 2023/11/24
Schwarzbeck Bilog Antenna VULB9163 9163-194 2022/11/30 2025/11/29
Schwarzbeck Bilog Antenna VULB9163 9163-323 2021/07/06 2024/07/05
Schwarzbeck Horn Antenna BBHA9120D 9120D-655 2022/12/26 2025/12/25
Schwarzbeck Horn Antenna BBHA9120D 9120D-1067 2022/11/30 2025/11/29
Unknown RFCoaxialCable No.16 N200 2022/11/25 2023/11/24
Agilent Signal Generator N5183A MY51040755 2022/11/25 2023/11/24
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Manufacturer Description Model Serial Number (UL D] (Uil O]
Date Due Date
RF Conducted Test
Rohde&Schwarz Spectrum Analyzer FSV-40 101948 2022/11/25 2023/11/24
SPECTRUM

ANALYZER Rohde & Schwarz FSU26 200982 2022/07/04 2023/07/03
R&S Audio Analyzer UPV 101782 2022/07/04 2023/07/03
Fluke Digital Multimeter 287 19000011 2022/02/21 2023/02/20

instek DC Power Supply | GPS-3030DD | EM832096 NCR NCR
HP Agilent RF Cogsr?‘slgtlca“‘m 8920B 3325000859 2022/09/02 2023/09/01
WEINSCHEL 10dB Attenuator 5324 AU 3842 2022/11/25 2023/11/24

. 30dB Attenuator
Aemﬂex?’v einsche | 1 out 250W/Output | 58-30-33 2022/11/25 2023/11/24
50W)
REALE Temp. & Humid. | gy googr | R2017031831 | 56051123 2023/11/22
Chamber

Rohde & Schwarz Signal Analyzer FSIQ26 837405/023 2022/04/24 2023/04/24

* 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.: RA230111-02080E-RF-00

§2.1091- MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Applicable Standard

According to subpart 2.1091 systems operating under the provisions of this section shall be operated in a
manner that ensures the public is not exposed to RF energy level in excess of the communication
guidelines.

Frer::;:cy Electric field strength Magnetic field strength Power density Mf::‘lg;ng
(MHz) (¥/m) (Adm) (mW/erm?) {minutes)
(i) Limits for Occupational led Exp
0.3-3.0 614 1.63 *100) =6
3.0-30 1842/f 4.89/f *(900/1*) <6
30-300 61.4 0.163 1.0 <6
300-1,500 {1300 <6
1,500-100,000 3 <G
(ii) Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) =30
1.34-30 824/f 2.19/f *(180/f%) <30
30-300 273 0.073 0.z <30
300-1,500 /1500 <30
1,500-100,000 1.0 <30
f = frequency in MHz. * = Plane-wave equivalent power density.
Result

Calculated Formulary:

Predication of MPE limit at a given distance

PG

S =
47R?

S = power density (in appropriate units, e.g. mW/cm?)

P = power input to the antenna (in appropriate units, e.g., mW).

G = power gain of the antenna in the direction of interest relative to an isotropic radiator,the power gain
factor, is normally numeric gain.

R = distance to the center of radiation of the antenna (appropriate units, e.g., cm)

Frequency | _Antenna Gain | Tune up conducted power | pjctance (fe(;lv::t; Ilt/frl:]ﬁ
(MHz) | (dBi) | (numeric) | (dBm) (mW) (cm) (mW/em?) | (mW/em?)
400~470 2.5 1.78 31 1258.93 20 0.446 1.33

Note: To maintain compliance with the FCC’s RF exposure guidelines, place the equipment at least 20cm
from nearby persons.

Result: Compliance
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RA230111-02080E-RF-00

FCC §2.1046 & §90.205 - RF OUTPUT POWER

Applicable Standard
FCC §2.1046 and §90.205

Test Procedure
According to ANSI C63.26-2015 section 5.2.3.3

Conducted RF Output Power:

EUT | Attenuator

Spectrum Analyzer

Note:The path loss from EUT to Specturm Analyer has included in the result.

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient

attenuation.
Spectrum Analyzer Setting:

R B/'W Video B/W
100 kHz 300 kHz

Test Data

Environmental Conditions

Temperature: 26.7 °C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Nick Fang on 2023-02-17.

Test Mode: Transmitting

Test Result: Pass. Please refer to following table and plots.
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00
Frequency Output
Mode Spacing Fr(cle\(/][lll_;:;cy Pl(:,veelr (()(;l];l:::)t Power
(kHz) W)
L 27.62 0.578
12.5 400.0125
H 30.27 1.064
L 27.45 0.556
Analog 12.5 435.0125
H 30.30 1.072
L 27.28 0.537
12.5 469.9875
H 30.70 1.175
L 27.53 0.566
12.5 400.0125
H 29.14 0.320
L 27.13 0.516
Digital 12.5 435.0125
1gita H 29.24 0.839
L 27.50 0.562
12.5 469.9875
H 29.18 0.828

Note: The output power shall not exceed by more than 20 percent the manufacturer's rated output power.
Rated high power: 1W (Limit: <1.2W)
Rated low power: 0.5W (Limit: <0.6W)

Version 38: 2021-11-09

Page 14 of 58

FCC- RF




Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Analog:
Frequency 400.0125MHz, Low Power

Spectrum n‘:vu

Ref Level 37.00 dbm Offset 30,50 dB & RBW 100 kHz

o att o0 dB @ SWT 2.5 ms @ VBW 300 kHz  Mode suto FET
@ 1Pk View
M1[1] 27.62 dBm
30 dBm /Jl\ 400.01250 MHZ|
20 dem
10 dém
0dem

-10 dBm // \
-20 dBm

-30 dBm

-40 dem

-50 dBrm

-60 dBm
CF 400.0125 MHz 691 pts
Marker

Span 1.0 MHz

Type | Ref | Tre X-value | ¥-value |__Function | Function Result
M1 1 400.0125 MHz 27.62 dBm

Frequency 400.0125 MHz, High Power
Spectrum [@

Ref Level 40.50 dBm Offset 30.50 dB & RBW 100 kHz
| Att 20 dB @ SWT 2.5 ms & YBW 300 kHz  Mode Auto FFT
@ 1Pk View

M1[1] 30.27 dBm

1 400.01250 MHz|
30 dBm

20 dem

10 dBém

0 dBm

/ \
/ \

e P———

-30 dBm \ﬁ___\
-40 dBm

-50 dBm

CF 400.0125 MHz 691 pts Span 1.0 MHz
warker

Type | Ref | Tre | X-value | Y-value | Function | Function Result |

M1 1 400.0125 MHz 30.27 dBm
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Frequency 435.0125MHz, Low Power

Spectrum :%:[

Ref Level 37.00 dBm Offset 30.50 dB & RBW 100 kHz

| Att 20 dB @ SWT 2.5 ms @ YBW 300 kHz Mode Auto FFT
@ 1Pk View
Mi[1] 27.45 dBm
30 dBm 1 435.01250 MHz
20 dBm /JL\
10 dém
0 dBm

/ \
/ \

-30 dem

-40 dBm

-50 dBm

-60 dBrm
CF 435.0125 MHz 691 pts
Marker

Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 435.0125 MHz 27.45 dBm

Span 1.0 MHz

Frequency 435.0125MHz, High Power

Spectrum nv:u

Ref Level 40.50 dBm Offset 30.50 dB & RBW 100 kHz
| Att 20 dB @ SWT 2.5 ms & YBW 300 kHz  Mode Auto FFT
@ 1Pk View

M1[1] 30.30 dBm

1 435.01250 MHz|
30 dBm

20 dem

10 dBém

0 dBm

/ \
/ \

-3 T
-40 dBm
-50 dBm
CF 435.0125 MHz 691 pts Span 1.0 MHz
warker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 435.0125 MHz 30.30 dBm
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Frequency 469.9875 MHz, Low Power

® RBW 100 kHz Marker 1 [T ]

VBW 300 kHz 27.28 dBn
Ref  40.5 dBm Att 20 dB SWI 2.5 ns 469. 990705128 Mz
40 O f get 30.[5 dB
| 20
1 P \
20

—10

Center 469.9875 Mz 100 kHz/ Span 1 Mz

Frequency 469.9875 MHz, High Power

Spectrum n%:

Ref Level 40.50 dBm Offset 30.50 dB & RBW 100 kHz
| Att 20 dB @ SWT 2.5 ms & YBW 300 kHz  Mode Auto FFT
@ 1Pk View

M1[1] 30.70 dBm

1 469,98750 MHz
30 dem T

20 dem

10 dBém

0 dBm

/ \
/ \

CF 469.9875 MHz 691 pts
Marker

Span 1.0 MHz

Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 469.9875 MHz 30.70 dBm
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Digital:

Frequency 400.0125MHz, Low Power

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 27.53 dBn
Ref 46 dBm Att 30 dB SWI 2.5 ns 400. 014102564 MHz
offet 305 dB "
40
M 30
20

- 40

—- 50
Center 400.0125 Mz 100 kHz/ Span 1 Mz

Frequency 400.0125 MHz, High Power
® RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz 29.14 dBnm
Ref 46 dBm At t 30 dB SWr 2.5 ns 400. 014102564 MHz
offet  30[5 dB "

—40

L
1 P
VL
—20

Center 400.0125 MHz 100 kHz/ Span 1 MHz
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Frequency 435.0125MHz, Low Power

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 27.13 dBm
Ref 46 dBm Att 30 dB SWF 2.5 ms 435. 015705128 Mz
ofdet 30[5 dB "
40
LA]
30
-
LvL
20

:

- 20
b s b A, AR M g
- 40
- 50
Center 435.0125 MHz 100 kHz/ Span 1 MHz
.
Frequency 435.0125MHz, High Power
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 29. 24 dBn
Ref 46 dBm Att 30 dB SWIr 2.5 ns 435. 010897436 MHz
offet  30[5 dB "
40
1 P
LvVL
-20

;u:ﬂ@\m@w \WM "

- 50

Center 435.0125 MHz 100 kHz/ Span 1 MHz
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Frequency 469.9875 MHz, Low Power

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 27.50 dBn
Ref  40.5 dBm At 20 dB SWr 2.5 s 469. 987500000 Mz
40 Ofget 30[5 dB
[ 30
1 PK]
=3
20
10 / \
-0
- 10 / \
3DB
- 20
|30 Al / \m !
T R LT T
- 40
- 50
Center 469.9875 Mz 100 kHz/ Span 1 Mz
Frequency 469.9875 MHz, High Power
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FCC §2.1047 & §90.207 - MODULATION CHARACTERISTIC

Applicable Standard

FCC§2.1047 and §90.207:

(a) Equipment which utilizes voice modulated communication shall show the frequency response of the
audio modulating circuit over a range of 100 to 5000 Hz. for equipment which is required to have a
low pass filter, the frequency response of the filter, or all of the circuitry installed between the
modulation limited and the modulated stage shall be supplied.

(b) Equipment which employs modulation limiting, a curve showing the percentage of modulation versus
the modulation input voltage shall be supplied.

Test Procedure

Test Method: ANSI C63.26-2015 section 5.3

For modulation limiting and audio frequency respone:

RF Communication

EUT | Attenuator test set

For Audio Low Pass Filter Response:

—P»  Audio Analyzer

Low Pass
Filter Input Low Pass
Filter Output
STANDARD
DUMMY
> EUT —» TRANSMITTER
MICROPHONE L OAD

Test Data

Environmental Conditions

Temperature: 26.7 °C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Nick Fang on 2023-02-17.
Test Mode: Transmitting

Test Result: Pass. Please refer to the following tables and plots.
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Analog Modulation:
MODULATION LIMITING
Carrier Frequency: 435.0125MHz  separation:12.5kHz
Instantaneous Steady-state
Audio Frequency | ppyyATION | DEVIATION | DEVIATION | DEVIATION E‘C C’t
(HZ) 1mi
(@+20dB) (@-20dB) (@+20dB) (@-20dB) [kHz]
[kHz] [kHz] [kHz] |kHz]

300 2.368 0.242 2.416 0.273 2.500
400 2.481 0.076 2.435 0.037 2.500
500 2.197 0.284 2.241 0.219 2.500
600 2.173 0.272 2.232 0.266 2.500
700 1.999 0.310 1.966 0.313 2.500
800 2.027 0.425 2.078 0.427 2.500
900 2.063 0.236 2.093 0.186 2.500
1000 2.000 0.548 2.039 0.502 2.500
1200 2.255 0.392 2.268 0.397 2.500
1400 1.982 0.388 1.931 0.418 2.500
1600 2.101 0.188 2.124 0.175 2.500
1800 2.261 0.566 2.253 0.556 2.500
2000 2.181 0.515 2.103 0.568 2.500
2100 2.237 0.543 2.234 0.559 2.500
2200 2.207 0.486 2.153 0.466 2.500
2300 2.311 0.401 2.264 0.329 2.500
2400 2.153 0.565 2.152 0.551 2.500
2500 2.274 0.721 2.299 0.735 2.500
2600 2.216 0.474 2.222 0.473 2.500
2700 1.910 0.673 1.952 0.621 2.500
2800 2.008 0.581 2.008 0.632 2.500
2900 1.947 0.543 1.913 0.539 2.500
3000 2.074 0.685 2.063 0.695 2.500
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Modulation Limiting
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Audio Frequency Response

Carrier Frequency: 435.0125MHz separation:12.5kHz

Audio Frequency (Hz) Response Attenuation (dB)
300 -12.53
400 -9.08
500 -6.83
600 -4.74
700 -2.72
800 -1.60
900 -0.85
1000 0
1200 1.85
1400 3.29
1600 4.33
1800 5.53
2000 6.46
2100 6.83
2200 7.09
2300 7.46
2400 7.91
2500 8.08
2600 8.37
2700 8.69
2800 8.82
2900 9.02
3000 8.98
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AUDIO FREQUENCY RESPONSE
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Audio frequency lows pass filter response

Carrier Frequency:435.0125MHz

separation:12.5kHz

Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
1.0 -0.5 /
3.0 -20.1 0.0
4.0 -76.6 -12.5
5.0 -86.0 -22.2
6.0 -86.7 -30.1
7.0 -87.1 -36.8
8.0 -87.1 -42.6
9.0 -89.6 -47.7
10.0 -90.1 -52.3
12.0 -92.2 -60.2
14.0 -95.5 -66.9
16.0 -94.0 -72.7
18.0 -91.6 -77.8
20.0 -91.6 -82.5

(dB)
BN
o o

1RESPONSEATTENUATION
o)
9]

AUDIO FREQUENCY LOW PASS FILTER RESPONSE

-85
105
-125 -
20 200
FREQUENCY (kHz) response
—+—limit
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FCC §2.1049 & §90.209 & §90.210 - OCCUPIED BANDWIDTH &
EMISSION MASK

Applicable Standard
FCC §2.1049 and §90.210

Emission Mask D - 12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a
12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest emission
contained within the authorized bandwidth as follows:

1) For any frequency removed from the center of the authorized bandwidth f, to 5.625 kHz removed from
fo, 0dB.

2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fy
in kHz) of more than 5.626 kHz but no more than 12.5 kHz, at least 7.27 (fs —2.88 kHz) dB.

3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fu
in kHz) of more than 12.5 kHz at least: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser
attenuation.

Test Procedure
According to ANSI C63.26-2015 section 5.4

Anolog mode:

RF
Communication
test set

EUT | Attenuator

Spectrum Analyzer

Note:The path loss from EUT to Specturm Analyer has included in the result.

a) Connect the equipment as illustrated.

b) Adjust the spectrum analyzer for the following settings:
1) Resolution Bandwidth: 100Hz for 12.5Hz Channel spacing, 200Hz for 25Hz Channel spacing .
2) Video Bandwidth at least 10 times the resolution bandwidth.
3) Sweep Speed slow enough to maintain measurement calibration.
4) Detector Mode = Positive Peak.
5) Span that will allow proper viewing of the test bandwidth.

¢) Set the center frequency of the spectrum analyzer to the assigned transmitter frequency. Key the
transmitter, and set the level of the unmodulated carrier to a full scale reference line. This is the 0 dB
reference for the measurement.

d) Modulate the transmitter with a 2500 Hz sine wave at an input level 16 dB greater than that necessary to
produce 50% of rated system deviation. The input level shall be established at the frequency of maximum
response of theaudio modulating circuit. Transmitters employing digital modulation techniques that bypass
the limiter and the audio low-pass filter shall be modulated as specified by the manufacturer.
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¢) Path loss for the measurement included.

f) Measured the 26dB bandwidth, and use the spectrum analyzer Occupied bandwidth function to
measurement the 99% Occupied bandwidth, save the plot

g) Record the resulting spectrum analyzer presentation of the emission level with an on-line recording
device or in a photograph. It is recommended that the emission limit be drawn on the plotted graph or
photograph. The spectrum analyzer presentation is the sideband spectrum

Digital mode:

EUT | Attenuator Spectrum Analyzer

a) Program and set radio to operate in desire test frequency and digital mode with modulation.
b) Connect the equipment as illustrated.

¢) Adjust the spectrum analyzer for the following settings:
1) Resolution Bandwidth: 100Hz.
2) Video Bandwidth at least 10 times the resolution bandwidth.
3) Sweep Speed slow enough to maintain measurement calibration.
4) Detector Mode = Positive Peak.
5) Span that will allow proper viewing of the test bandwidth.

d) Set the center frequency of the spectrum analyzer to the assigned transmitter frequency. Key the
transmitter, and set the level of the unmodulated carrier to a full scale reference line. This is the 0 dB
reference for the measurement.

e) Path loss for the measurement included in plot

f) Measured the 26dB bandwidth, and use the spectrum analyzer Occupied bandwidth function to
measurement the 99% Occupied bandwidth, save the plot

g) Record the resulting spectrum analyzer presentation of the emission level with an on-line recording
device or in a photograph. It is recommended that the emission limit be drawn on the plotted graph or
photograph. The spectrum analyzer presentation is the sideband spectrum

Test Data

Environmental Conditions

Temperature: 26.7 °C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Nick Fang on 2023-02-17.
Test mode: transimitting

Test Result: Pass. Please refer to the following tables and plots.
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(el Frequenc Power SgiCecunicd Erfl?sgi](?ns
Modulation | Separation q y Bandwidth .
(kHz) (MHz) Level (kHz) Bandwidth
(kHz)
L 5.15 5.24
400.0125
H 5.16 10.00
L 5.14 5.23
Analog 12.5 435.0125
H 5.16 7.62
L 5.14 5.23
469.9875
H 5.16 7.64
L 7.29 9.29
400.0125
H 7.29 9.13
L 6.80 9.26
Digital 12.5 435.0125
H 6.95 9.48
L 7.21 9.29
469.9875
H 7.21 8.97

Note: Emission designator is base on calculation instead of measurement.

Emission Designator Per CFR 47 §2.201& §2.202&,Bn= 2M + 2D

For FM Mode (Channél Spacing: 12.5kH2)

Emission Designator 11KOF3E. In this case, the maximum modulating frequency is 3.0 kHz with a 2.5 kHz
deviation. BW= 2(M+D) = 2*(3.0kHz+ 2.5kH2) = 11 kHz — 11K0

F3E portion of the designator represents an FM voice transmission Therefore, the entire designator for
12.5 kHz channel spacing FM mode is 11KOF3E.

For Digital Mode (Channel Spacing: 12.5 kH2)

Emission Designator 7K60F1D and 7K60F1E

The 99% energy rule (title 47CFR 2.1049) was used for digital mode. It basically states that 99% of the
modulation energy falls within X kHz, in this case, 7.60 kHz. The emission mask was obtained from 47CFR
90.210(d).

F1D and F1E portion of the designator indicates digital information.

Therefore, the entire designator for 12.5 kHz channel spacing digital modeis 7K60F1D and 7K60F 1E.
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Analog
Frequency 400.0125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Spectrum :\?

Ref Level 36.00 dbm  Offset 30.50 dB & RBW 100 Hz

le att 30ds SWT 19rms @ VBW 1kHz  Mode Auto FFT
@ 1Pk View
| D1[1] 0.34 dB)]
30 dBm i 5.23780 kHz
D1 25,180 dBm Occ Bw 5.147794088 kHz
20 dBm M1[1] -1.11 dBm|
T T 400.01017610 MHz
10 dBm
i)l
odem 02 -0.820 dBr
-10 dBrm
-20 dBm \
-30 dBm

-40 dBm 1

L)
AR

e et R L e e

-60 dBm
lCF 400.0125 MHz 25001 pts Span 50.0 kHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 400.0101761 MHz -1.11 dBm
T1 1 400.01022209 MHz 10.00 dBm Qcc Bw 5.147734088 kHz
T2 1 400.01536989 MHz 9.87 dBm
D1 M1 1 £.2378 kHz 0.24 dB

Frequency 400.0125 MHz: Emission Mask D, Low Power

Spectrum :\?

Ref Level 36,00 dBm Offset 30,50 dB & RBW 300 Hz
| Att 20 dB @ SWT 15 @ YBW 3kHz Mode auto Sweep
@ 1Pk View

Limit ¢heck PABS
a0 dB;" Lkt PAES

20 dBm

10 dem

0dem

L
/] \

J\

T
-50 dem W A |

T T

[ 1 \ |
lCF 400.0125 MHz 25001 pts Span 120.0 kHz
Marker
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Frequency 400.0125 MHz: 99% Occupied & 26 dB Bandwidth, High Power

Spectrum :\?

Ref Level 36.00 dbm  Offset 30.50 dB & RBW 100 Hz

lo Att 30de SWT 13 ms @ VBW 1kHz Mode auto FFT
@ 1Pk View
[ D1[1] 0.27 dB]
Odem——01 20280 dBm 9.99960 kHz
Occ Bw 5.155793768 kHz
20 dBm " M1l 2.36 dBm|
4 = 400.00782820 MHz|
10 dem
E 1
D2 3.280 dem
0dem
-10 dBm {
-20 dBrm \
-30 dBm i i
W
40 dBm I \ 2 J'j 1 1

|
N T W Y. A AL

i Jinr Yy W a kM” '"‘"WAWWM
-60 dBm

CF 400.0125 MHz 25001 pts Span 50.0 kHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 400.0078282 MHz 2.36 dBm
T1 1 400.01023009 MHz 13.05 dBm Qcc Bw 5.155793768 kHz
T2 1 400.01538588 MHz 12.87 dBm
D1 M1 1 9.9996 kHz 0.27 dB

Frequency 400.0125 MHz: Emission Mask D, High Power

® RBW 300 Hz
VBW 3 kHz

Ref 40 dBm Att 40 dB SWI 1.35 s

LM T CHECK  PA$S

| 20

HE
fu] ]

—20

—10

RN WWWMMW
Center 400.0125 MHz 12 kHz/ Span 120 kHz
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Frequency 435.0125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Spectrum

(=)

Ref Level 39.00 dbm

Offset 30,50 dB & RBW 100 Hz

le att 30ds SWT 19 ms @ VBW 1kHz Mode Auto FFT
@ 1Pk View
| M1[1] -0.07 dBm|
30 dBm i 435.01021280 MHz
01 25000 dem OccBw 5.143107112 kHz
20 dby : : Di[1] -0.57 dB
m 5.23060 kHz
T 12
10 dBm
L
iih!
fLdRm D2 -1.000 dem
-10 dBm
-20 dBm
-30 dBm Irf w, 'w lg
40 dBm w llm
i i in) G Tt "mwlLJW‘w

CF 435.0125 MHz 8001 pts Span 50.0 kHz
Marker
Type | Ref | Tre | X-value ¥-value | Function | Function Result |
M1 1 435.0102128 MHz -0.07 dBm
T1 1 435.01025653 MHz 10.07 dBm Qcc Bw 5.143107112 kHz
T2 1 435.01539964 MHz 9.65 dBm
D1 M1 1 £.2306 kHz -0.57 dB

Frequency 435.0125 MHz: Emission Mask D, Low Power

Spectrum

=)

Ref Level 36.00 dBm

l& Att 20 dB @ SWT

Offset 30.50 dB & RBW 300 Hz
15 @ VYBW

3 kHz Mode Auto Sweep

@ 1Pk View

Limit ¢heck
30 dBfre-te
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ES

o

20 dBm

10 dBém

0dBm

-10 dem

Limit
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-30 dBrm

-40 dBr

-50 dBm

-60 dem

i
:F"__

| CF 435.0125 MHz

25001 pts

Span 120.0 kHz

Marker
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Frequency 435.0125MHz: 99% Occupied & 26 dB Bandwidth, High Power

Spectrum :\?

Ref Level 38.00 dbm  Offset 30.50 dB & RBW 100 Hz

le att 30ds SWT 19rms @ VBW 1kHz  Mode Auto FFT
@ 1Pk View
| D1[1] -1.83 dB
DdBm==n1 29,340 dBm 7.62400 kHz,
Occ Bw 5.155605549 kHz
20 dBm M1[1] 4.70 dBm
i i 435.01025650 MHz
¥
10 dBm
h, 1
D2 3,340 dBrm
0 dem
-10 dBm
-20 dBm Wf M
-30 dem J wlvj A
-40 dBm i 1

-50 dBm ok Mw Wv WWMWW Afh
WWW””‘W R Y

I

CF 435.0125 MHz 8001 pts Span 50.0 kHz

Marker

Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 435.0102565 MHz 4,70 dBm
T1 1 435.01029403 MHz 13.43 dBm Qcc Bw 5.155605549 kHz
T2 1 435.01544963 MHz 12.27 dBm
D1 M1 1 7.624 kHz -1.83 dB

Frequency 435.0125 MHz: Emission Mask D, High Power

® RBW 300 Hz

VBW 3 kHz
Ref 40 dBm Att 40 dB SWI 1.35 s

40 O f get 10.[5 dB
LM T CHECK  PA$S
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=
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Frequency 469.9875 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Spectrum

(=)

Ref Level 39.00 db
| Att

30 de

m  Offset 30,50 dB & RBW 100 Hz
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Mode Auto FFT
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Frequency 469.9875 MHz: Emission Mask D, Low Power

Spectrum
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| Att 20 dB

Offset 30.50 dB & RBW 300 Hz
@ SWT 15 @ VBW 3 kHz

Mode Auto Sweep

@ 1Pk View

Limit ¢heck
30 dBfre-te

PAES

pApG

20 dBm

10 dBém

0dBm

-10 dem

SIS,

-30 dBrm

-40 dBr

-50 dBm

-60 dem

CF 469.9875 MHz

25001 pts

Span 120.0 kHz

Marker

Version 38: 2021-11-09

Page 34 of 58

FCC- RF




Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Frequency 469.9875 MHz: 99% Occupied & 26 dB Bandwidth, High Power

Spectrum :\?

Ref Level 38.00 dbm  Offset 30.50 dB & RBW 100 Hz

o att 30dE SWT 19 ms @ VBW 1kHz Mode Auto FFT
@ 1Pk View
| D1[1] -0.85 dB
P 01 29730 dem 7.63650 kHz
Occ Bw 5.161854768 kHz
20 dam M1[1] 3.78 dBm
Th i3 469.98525030 MHz
§
10 dém M -
D2 2,730 dBm 0
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-10 dBm L‘\
-20 dBm

-30 dBm ! i |
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-60 dBrm
CF 469.9875 MHz 8001 pts Span 50.0 kHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 489,9852503 MHz 3.78 dBm
T1 1 469.98528778 MHz 13.05 dBm Qcc Bw 5.161854768 kHz
T2 1 469,99044963 MHz 13.75 dBm
D1 M1 1 7.6365 kHz -0.35 dB

Frequency 469.9875 MHz: Emission Mask D, High Power

® RBW 300 Hz

VBW 3 kHz
Ref 40 dBm Att 40 dB SWI 1.35 s
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Digital
Frequency 400.0125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

® RBW 100 Hz Delta 1 [T1 ]
VBW 1 kHz -0.04 dB
Ref 36 dBm Att 30 dB SWF 6 s 9.294871795 kHz
Ofget 30|5 dB oBW [7. 291664667 kHz”

[ 30 Markgr 1 [T1l
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Frequency 400.0125 MHz: 99% Occupied & 26 dB Bandwidth, High Power

® RBW 100 Hz Delta 1 [T1 ]
VBW 1 kHz -1.87 dB

Ref 36 dBm Att 30 dB SWI 6 s 9. 134615385 kHz
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Frequency 435.0125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Spectrum :%:
Ref Level 37.00 dbm Offset 30.50 dB & RBW 100 Hz
| Att 30dB SWT 19ms @ YBW 1kHz Mode Auto FFT
@ 1Pk Yiew
D1[1] -1.88 dB)
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-40 dBm
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-60 dBm
CF 435.0125 MHz 691 pts Span 50.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function Function Result |
M1 1 435.007941 MHz -7.71 dBm
T1 1 435.0091715 MHz -2.02 dBm 0Occ Bw 6.501736614 kHz
T2 1 435,0159732 MHz 1,31 dBm
o1l M1 1 9.262 kHz -1.88 dB

I
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RA230111-02080E-RF-00

Frequency 435.0125MHz: 99% Occupied & 26 dB Bandwidth, High Power

Spectrum :%:
Ref Level 37.00 dbm Offset 30.50 dB & RBW 100 Hz
| Att 30dB SWT 19ms @ YBW 1kHz Mode Auto FFT
@ 1Pk Yiew
D1[1] -0.78 dB)
30 dBm 9.4790 kHz
Occ Bw 6.946454414 kHz
ToBm=—=01 20.930 dem M1[1] -5.02 dBm
'}l IJW‘\ 435.0077240 MHz|
10 dBem T N
if
0dem ot
02 -5.070 dBm M \m‘*
-10 dBm f N
-20 dBm rNLu \
-30 dBm A n"h\
-40 dBm o unu'\.,'
E .
i | ! ]
-60 dBm M
CF 435.0125 MHz 691 pts Span 50.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function Function Result |
M1 1 435.007724 MHz -5.02 dBm
T1 1 435.0090268 MHz 1.38 dBm 0Occ Bw 6.946454414 kHz
T2 1 435,0159732 MHz 5.26 dBm
o1l M1 1 9.479 kHz -0.78 dB

I

[ CECTEEN ]

Frequency 435.0125 MHz: Emission Mask D, High Power

®

Ref 40 dBm Att
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40 dB SWI 1.35 s
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Frequency 469.9875 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

® RBW 100 Hz Delta 1 [T1 ]
VBW 1 kHz -2.19 dB
Ref 36 dBm Att 30 dB SWI 6 s 9.294871795 kHz
Cffget 305 dB OBW [7. 211538462 kHz"
30 Markgr 1 [T11]
50 dBn

4€9. 982852564 MHz

L 20 e e Tenp [T T Tt T
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469. 983733974 Mz
10 T Temp [Z TTT OBW
9 33 dBn
s 469. 990944513 Mz
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i
=
=
=

W Wt

Center 469.9875 Mz 5 kHz/ Span 50 kHz

- 60 ‘

Frequency 469.9875 MHz: Emission Mask D, Low Power

Spectrum n%:
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Frequency 469.9875 MHz: 99% Occupied & 26 dB Bandwidth, High Power

® RBW 100 Hz Delta 1 [T1 ]
VBW 1 kHz -2.96 dB
Ref 36 dBm Att 30 dB SWF 6 s 8. 974358975 kHz
Offget 305 dB OBW [7. 211538462 kHz"
30 Markgr 1 [T11]
-4.25 den|(iE8
M 20

2

Dl 23.2% dBm —982853564 Mz
Temp [Tt A
45 denf
469. 983733974 Mz
10 I Tenp [Z TTT OBW
h 2 2.61 dBn
| 469. 990944513 Mz

-0
D2 -p.78 dB ¥ 1

| "
e RLo—

Center 469.9875 Mz 5 kHz/ Span 50 kHz

Frequency 469.9875 MHz: Emission Mask D, High Power

® RBW 300 Hz
VBW 3 kHz

Ref 40 dBm Att 40 dB SWI 1.35 s

40 O f get 10.[5 dB
LJM T CHECK PASS

| 20

. 1}

H
A
=

<
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7 I

Center 469.9875 Mz 12 kHz/ Span 120 kHz
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

FCC §2.1051 & §90.210 - SPURIOUS EMISSIONS AT ANTENNA
TERMINALS

Applicable Standard

Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a
12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest emission
contained within the authorized bandwidth as follows:

1) For any frequency removed from the center of the authorized bandwidth f, to 5.625 kHz removed from
fo, 0 dB.

2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f
in kHz) of more than 5.626 kHz but no more than 12.5 kHz, at least 7.27 (fs —2.88 kHz) dB.

3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fu
in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation.

Test Procedure

According to ANSI C63.26-2015 section 5.7

RF
Communication
test set

EUT | Attenuator

Spectrum Analyzer

Note:The path loss from EUT to Specturm Analyer has included in the result.
The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The
resolution bandwidth of the spectrum analyzer was set at 100kHz for below 1GHz, and 1MHz for above
1GHz. Sufficient scans were taken to show any out of band emissions up to 10™ harmonic.

Test Data

Environmental Conditions

Temperature: 22.6~26.7 °C
Relative Humidity: 46~52 %
ATM Pressure: 100.3~101.0 kPa

The testing was performed by Nick Fang from 2023-02-17 to 2023-02-23.
Test Mode: Transmitting, worst case for high power level.

Test Result: Pass. Please refer to the following plots.
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Analog
30MHz - 1 GHz, - Low Channel

Spectrum In%:

Ref Level 40.00 dem  Offset 31.00 dB @ RBW 100 kHz
|& Att 20 dB  SWT 1.1ms @ VBW 300 kHz Mode Auto FFT
@ 1Pk View

mM1[1] -32.85 dBm
800.0248 MHz
M2[1] -38.23 dBm
222.0988 MHz

30 dBm

Fundamental test

— dBm

10 dBm

0 dem

-10 dBm

BT 01 -20.000 dBm

-50 dBm

Start 30.0 MHz 25001 pts Stop 1.0 GHz
Marker
Type \ Ref | Trc \ ¥-value | Y-value \ Function | Function Result
M1 1 800.0243 MHz -32.85 dBm
M 1 222.0988 MHz -38.23 dBm

1 GHz - 5 GHz, - Low Channel

Spectrum u%:[

Ref Level 10.00 dBm  Offset 31.00 dB & RBW 1 MHz
j& Att 10dE  SWT 25.1ms @ YBW 3 MHz Mode Auto Sweep
@ 1Pk View

M1[1] -34.43 dBm

4.370510 GHz
0 dBm

-10 dBm

b D1 -20.000 dBrm

-30 dBm

memww

-a0 dem

-60 dBm

-70 dBm

-0 dem

Start 1.0 GHz 25001 pts Stop 5.0 GHz
Marker

Type | Ref | Trc | X-value ¥-value |__Function Function Result
M1 1 4.37051 GHz -34.43 dBm
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

30MHz - 1 GHz, - Middle Channel

Spectrum | ln%:

Ref Level 40.00 dBm  Offset 31.00 dB & RBW 100 kHz
| Att 20 dE  SWT 1.1ms @ VYBW 300 kHz Mode Auto FFT
@ 1Pk View

M1[1] -35.85 dBm
870.0200 MHz
a0 dem =
Fundamental test " m2[1] 3762 dam
\ .

20 dBm

10 dBm E—

0 dBm

-10 dBrm

= D1 -20.000 dBr

Start 30.0 MHz 25001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc X-value Y-value | __Function Function Result |
M1 1 870,02 MHz -35.85 dBm
M2 1 1521424 MHz -37.62 dBm

1 GHz - 5 GHz, Middle Channel

Spectrum n%:' I

Ref Level 10.00 dém  Offset 31.00 dB & RBW 1 MHz
| Att 10 de SWT 25.1ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Wiew

Mi[1] -31.88 dBm
1.767730 GHz|
0 dem

-10 dBm

=Ly 01 -20.000 dBr

M

-30 dBm

-390 dBm

-60 dBm

-70 dBm

-B0 dBm

Start 1.0 GHz 25001 pts Stop 5.0 GHz
Marker
Type | Ref | Trc | ¥-value Y-value | Function Function Result

M1 1 1.76773 GHz -31.88 dém
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Shenzhen Accurate Technology Co.

, Ltd.

Report No.: RA230111-02080E-RF-00

Spectrum

30MHz - 1 GHz, - High Channel

=)

Ref Level 40.00 dBm
| ALt 20 dB

Offset 31.00 dB @ RBW
SWT

100 kHz

1.1 ms @ YBW 300 kHz Mode auto FFT

@ 1Pk View

30 dBm

Mi[1] -36.51 dBm

940.0152 MHz

M2[1] -37.03 dBm

239.5200 MHz

Fundamental test|f 20 dem
\

10 dBm

0dBm

-10 dBm

BT D1 -20.000 dBm

-a0 dem

M1

AR

Start 30.0 MHz

25001 pts Stop 1.0 GHz

Marker

X-value | ¥-value | Function Function Result

Type | Ref | Trc |
M1 1
M2 1

Spectrum

940.0152 MHz
239.52 MHz

-36.51 dBm
-37.03 dBm

1 GHz - 5 GHz, High Channel

=)

Ref Level 10.00 dBm
| ALt 10 dB

Offset 31.00 dB @ RBW 1 MHz

SWT 25.1ms @ VBW 3 MHz Mode Auto Sweep

@ 1Pk View

0dBm

Mi[1] -33.60 dBm

4.201390 GHz

-10 dBm

-30 dBm

BT D1 -20.000 dBm

-50 dBm

TIRREO W) WINW Sl e S

-60 dBm

-70 dBm

-0 dem

Start 1.0 GHz 25001 pts Stop 5.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result
M1 1 4.20139 GHz -33.60 dBm
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Digital
30MHz - 1 GHz, - Low Channel
® “ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -30.23 dBm
Ref 35.5 dBm Att 20 dB SWI 105 ns 799. 986000000 MHz
o fget 10[5 dB ﬂ
-30
20
LVL
10
Fundamental test
\
\
I
- 10
Bi—2 B 308
1
- 30
- 40
- 51
- 60
Start 30 Mz 97 MHz/ Stop 1 GHz

1 GHz - 5 GHz, - Low Channel

® *RBW 1 Mz Marker 1 [T1 ]
" VBW 3 MHz -28.91 dBm
Ref 20 dBm CALt 5 dB SWI 105 ms 2.448160000 GHz
20 Of et 105 dB
|10
1 PK]
-,
LV
—- 10
b1 20 4
1
—- 30
308
- 40
—- 50
—- 70
-80
Center 3 GHz 400 MHz/ Span 4 GHz
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RA230111-02080E-RF-00

30MHz - 1 GHz, - Middle Channel

®

RBW 100 kHz
* VBW 300 kHz

Marker 1 [T1 ]
-30.07 dBm

Ref 40 dBm CALt 30 dB SWI 105 ns 902. 650800000 MHz
40 O f get 10.[5 dB
| 30
Fundamental test Lo .
v
—_
— |
10
BY
- 10
308
- 30
-- 50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
.
1 GHz - 5 GHz, Middle Channel
® RBW 1 Mz Marker 1 [T1 ]
" VBW 3 Mz -30.47 dBm
Ref 20 dBm CALt 30 dB SWI' 105 ns 2.444480000 GHz
20 Off get 10.[5 dB
L 10
1 PK}
S
LVL
- 10
5120 4B
1
- 30 x
3DB
- 40
- 50
-- 60
-- 70
-80
Start 1 GHz 400 MHz/ Stop 5 GHz
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RA230111-02080E-RF-00

30MHz - 1 GHz, - High Channel

“ RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -34.28 dBm
Ref 40 dBm CAtt 30 dB SWI 105 ns 902. 573200000 MHz
40 O f get 10.|5 dB
Lo
1 PK
L
20 LVL
10
Fundamental test
\*G
\\
\\
L 10 —»!
3DB
- 30
- 50
-60
Start 30 MHz 97 NMHz/ Stop 1 Gz
.
1 GHz - 5 GHz, High Channel
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -27.99 dBm
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1
L 20 1
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-80
Start 1 GHz 400 MHz/ Stop 5 Gz
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

FCC §2.1053 & §90.210 - RADIATED SPURIOUS EMISSIONS

Applicable Standard
FCC §2.1053 and §90.210

Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating load, which
was also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna
height and polarization as well as EUT azimuth were varied in order to identify the maximum level of
emissions from the EUT .The test was performed by placing the EUT on 3-orthogonal axis.

The frequency range up to teeth harmonic of the fundamental frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal generator was connected to the
substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions were measured
by the substitution.

Spurious emissions in dB =10 1g (TXpwr in Watts/0.001)-the absolute level

Spurious attenuation limit in dB =50+10 Logio (power out in Watts) for EUT with a 12.5 kHz channel
bandwidth.

Test Data

Environmental Conditions

Temperature: 22~24°C
Relative Humidity: 50~56 %
ATM Pressure: 101.0 kPa

The testing was performed by jimi Zheng on 2023-02-17 for below 1GHz and on 2023-02-20 for above 1GHz.
Test Mode: Transmitting, worst case for high power level.
Note: Scan with X-AXIS Y-AXIS, Z-AXIS, the worst case Y-AXISwas recorded

Test Result: Pass. Please refer to the following tables.

Version 38: 2021-11-09 Page 49 of 58 FCC- RF




Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Analog:

Frequency l;ig‘giv:g Turntable HR_X :tntem: ] Sug:‘:tt:rted A}’;‘:};te Limit Margin
(MHz) (dBm) Degree (ell;lg) (I-(I) /i‘]; (dB) (dBm) (dBm) (dB)
400.0125MHz
800.025 -75.1 271 1.8 H 10.8 -64.3 -20 -44.3
800.025 -69.2 74 1.1 A" 9.7 -59.5 -20 -39.5
1200.04 -51.90 66 2.3 H 4.5 -47.40 -20 -27.40
1200.04 -50.40 63 1.1 \% 3.6 -46.80 -20 -26.80
1600.05 -56.90 137 1.8 H 4.1 -52.80 -20 -32.80
1600.05 -58.90 339 1.1 A% 32 -55.70 -20 -35.70
2000.06 -53.90 94 2.3 H 43 -49.60 -20 -29.60
2000.06 -52.50 255 1.3 A% 33 -49.20 -20 -29.20
2400.08 -60.40 276 2.1 H 6.9 -53.50 -20 -33.50
2400.08 -58.30 144 2.3 A% 5.9 -52.40 -20 -32.40
2800.09 -59.10 161 1.3 H 6.7 -52.40 -20 -32.40
2800.09 -58.50 331 1.4 A" 6.7 -51.80 -20 -31.80
3200.10 -52.10 336 1.9 H 7 -45.10 -20 -25.10
3200.10 -52.60 18 1.8 v 6.8 -45.80 -20 -25.80
3600.11 -66.50 12 1.5 H 8.2 -58.30 -20 -38.30
3600.11 -66.40 47 1.7 A" 7.3 -59.10 -20 -39.10
435.0125 MHz
870.025 -75.8 357 2 H 11.9 -63.9 -20 -43.9
870.025 -70.8 127 2.2 A% 11.7 -59.1 -20 -39.1
1305.04 -53.00 188 1.5 H 6.4 -46.60 -20 -26.60
1305.04 -54.60 360 2.4 A" 52 -49.40 -20 -29.40
1740.05 -60.00 272 2.1 H 4.4 -55.60 -20 -35.60
1740.05 -58.90 117 1.5 vV 3.1 -55.80 -20 -35.80
2175.06 -56.60 340 1.9 H 7.5 -49.10 -20 -29.10
2175.06 -56.60 77 2 v 6.9 -49.70 -20 -29.70
2610.08 -57.90 238 1.5 H 6.4 -51.50 -20 -31.50
2610.08 -56.00 324 1.2 A% 5.6 -50.40 -20 -30.40
3045.09 -52.80 278 2.2 H 6.8 -46.00 -20 -26.00
3045.09 -56.50 356 1.9 A% 6.6 -49.90 -20 -29.90
3480.10 -49.40 124 1 H 7.3 -42.10 -20 -22.10
3480.10 -50.40 212 1.5 A% 6.3 -44.10 -20 -24.10
3915.11 -66.70 297 2.3 H 9.2 -57.50 -20 -37.50
3915.11 -64.80 113 1.8 A% 8.5 -56.30 -20 -36.30
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RA230111-02080E-RF-00

Frequency lliee;ediivne; Turntable HR_X :tntem: ] SullT):tcitt::ed A:se(:’l;te Limit Margin

(MHz) (dBm) Degree flll%) (l-(l)/él). (dB) (dBm) (dBm) (dB)
469.9875 MHz

939.975 -73 177 1.1 H 9.2 -63.8 -20 -43.8
939.975 -70.6 263 1.3 \% 11.7 -58.9 -20 -38.9
1409.96 -51.40 143 1.6 H 5.7 -45.70 -20 -25.70
1409.96 -49.50 343 1.7 v 5.5 -44.00 -20 -24.00
1879.95 -52.70 31 1.1 H 4 -48.70 -20 -28.70
1879.95 -52.20 235 1.8 v 32 -49.00 -20 -29.00
2349.94 -52.70 223 1.6 H 7.3 -45.40 -20 -25.40
2349.94 -53.90 173 2.2 v 6.4 -47.50 -20 -27.50
2819.93 -55.40 69 24 H 7 -48.40 -20 -28.40
2819.93 -55.30 198 1.9 v 6.6 -48.70 -20 -28.70
328991 -52.60 190 1.8 H 6.5 -46.10 -20 -26.10
328991 -52.70 70 2.1 \Y 5.8 -46.90 -20 -26.90
3759.90 -44.10 150 1.4 H 8.8 -35.30 -20 -15.30
3759.90 -45.80 204 1.2 v 8 -37.80 -20 -17.80
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

Digital:

Frequency l;ig‘giv:g Turntable HR_X :tntem: ] Sug:‘:tt:rted A}’;‘:};te Limit Margin
(MHz) (dBm) Degree (ell;lg) (I-(I) /i‘]; (dB) (dBm) (dBm) (dB)
400.0125MHz
800.025 -75.2 111 1.2 H 10.8 -64.4 -20 -44.4
800.025 -70.2 1 2.1 v 9.7 -60.5 -20 -40.5
1200.04 -52.10 333 1.4 H 4.5 -47.60 -20 -27.60
1200.04 -52.20 342 1.1 A% 3.6 -48.60 -20 -28.60
1600.05 -58.20 352 1.6 H 4.1 -54.10 -20 -34.10
1600.05 -60.60 232 2 A% 32 -57.40 -20 -37.40
2000.06 -53.40 337 1.3 H 43 -49.10 -20 -29.10
2000.06 -52.70 199 1.7 A% 33 -49.40 -20 -29.40
2400.08 -60.40 175 1.6 H 6.9 -53.50 -20 -33.50
2400.08 -58.50 85 2.3 A% 5.9 -52.60 -20 -32.60
2800.09 -58.50 295 1.4 H 6.7 -51.80 -20 -31.80
2800.09 -58.70 89 1.8 A" 6.7 -52.00 -20 -32.00
3200.10 -54.30 262 2.3 H 7 -47.30 -20 -27.30
3200.10 -54.30 155 2 vV 6.8 -47.50 -20 -27.50
3600.11 -67.40 16 1.4 H 8.2 -59.20 -20 -39.20
3600.11 -65.30 318 1.6 A" 7.3 -58.00 -20 -38.00
435.0125 MHz

870.025 -75.9 42 1.9 H 11.9 -64 -20 -44

870.025 -71 86 1.2 v 11.7 -59.3 -20 -39.3
1305.04 -55.70 163 1.8 H 6.4 -49.30 -20 -29.30
1305.04 -52.10 336 1.8 v 52 -46.90 -20 -26.90
1740.05 -59.60 315 1.7 H 4.4 -55.20 -20 -35.20
1740.05 -58.30 304 2.4 v 3.1 -55.20 -20 -35.20
2175.06 -56.30 312 2.1 H 7.5 -48.80 -20 -28.80
2175.06 -55.80 302 1.9 v 6.9 -48.90 -20 -28.90
2610.08 -57.80 183 2.2 H 6.4 -51.40 -20 -31.40
2610.08 -55.80 318 23 vV 5.6 -50.20 -20 -30.20
3045.09 -55.10 312 2.5 H 6.8 -48.30 -20 -28.30
3045.09 -53.50 137 2 A% 6.6 -46.90 -20 -26.90
3480.10 -50.20 206 1.4 H 7.3 -42.90 -20 -22.90
3480.10 -48.70 285 2.1 A" 6.3 -42.40 -20 -22.40
3915.11 -67.20 284 2.4 H 9.2 -58.00 -20 -38.00
3915.11 -65.20 278 1.8 \Y 8.5 -56.70 -20 -36.70
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RA230111-02080E-RF-00

Frequency RRee;ediiV:; Turntable HR.X :tntem: ] SullT):tcitt::ed AEse(:’l;te Limit Margin

(MHz) (dBm) Degree flll%) (l-(l)/é[). (dB) (dBm) (dBm) (dB)
469.9875 MHz

939.975 -73.1 305 1.3 H 9.2 -63.9 -20 -43.9
939.975 -70.9 289 1.1 v 11.7 -59.2 -20 -39.2
1409.96 -50.30 87 2.2 H 5.7 -44.60 -20 -24.60
1409.96 -51.70 100 1.1 v 5.5 -46.20 -20 -26.20
1879.95 -56.50 119 1.1 H 4 -52.50 -20 -32.50
1879.95 -51.90 18 1.2 A% 32 -48.70 -20 -28.70
2349.94 -53.90 137 1.5 H 7.3 -46.60 -20 -26.60
2349.94 -51.10 199 2.3 v 6.4 -44.70 -20 -24.70
2819.93 -56.50 316 1.7 H 7 -49.50 -20 -29.50
2819.93 -54.70 51 1.1 v 6.6 -48.10 -20 -28.10
3289.91 -55.70 125 1.5 H 6.5 -49.20 -20 -29.20
328991 -52.80 114 1.9 \Y% 5.8 -47.00 -20 -27.00
3759.90 -46.40 91 2.4 H 8.8 -37.60 -20 -17.60
3759.90 -45.00 336 24 v 8 -37.00 -20 -17.00

Note:

Absolute Level = Reading Level + Substituted Factor

Substituted Factor contains: SG Level - Cable loss+ Antenna Gain

Margin = Absolute Level - Limit
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

FCC §2.1055 & §90.213 - FREQUENCY STABILITY

Applicable Standard

FCC §2.1055 and §90.213

Test Procedure

According to ANSI C63.26-2015 section 5.6

Frequency Stability vs. Temperature: The equipment under test was connected to an external DC power
supply and the RF output was connected to communication test set via feed-through attenuators. The EUT
was placed inside the temperature chamber. The power cable and RF output cable exited the chamber
through an opening made for the purpose.

After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from the
counter.

Attenuator RF Communication
test set/Spectrum

T Analyzer
temperature chamber : DC Power

! Supply

Test Data

Environmental Conditions

Temperature: 26.7 °C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Nick Fang on 2023-02-17.

Test Mode: Transmitting, worst case for high power level.

Test Result: Pass. Please refer to the following tables.
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Shenzhen Accurate Technology Co., Ltd. Report No.: RA230111-02080E-RF-00

For Analog Modulation
Reference Frequency:435.0125MHz, Limit:2.5 ppm, 12.5kHz
Environment Temperature Power Supplied Frequency Measure with Time Elapsed

(&(®) (Vdce) MCF (MHz) PPM Error
50 4.2 435.012567 0.15

40 4.2 435.012576 0.17

30 4.2 435.012533 0.08

20 4.2 435.012531 0.07

10 4.2 435.012522 0.05

0 4.2 435.012528 0.06
-10 4.2 435.012561 0.14
-20 4.2 435.012552 0.12
-30 4.2 435.012585 0.20

Frequency Sability Versus Input Voltage
20 34 435.012567 0.15
20 5.0 435.012576 0.17

For Digital
Reference Frequency:435.0125MHz, Limit:2.5 ppm, 12.5kHz
Environment Temperature Power Supplied Frequency Measure with Time Elapsed
(°C) (Vdc) MCF (MHz) PPM Error
50 4.2 435.012557 0.13
40 4.2 435.012579 0.18
30 4.2 435.012524 0.06
20 4.2 435.012491 -0.02
10 4.2 435.012521 0.05
0 4.2 435.012494 -0.01
-10 4.2 435.012569 0.16
-20 4.2 435.012549 0.11
-30 4.2 435.012604 0.24
Frequency Sability Versus Input Voltage
20 34 435.012569 0.16
20 5.0 435.012595 0.22
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FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

Regulations: FCC §90.214
Test method: ANSI C63.26-2015

Test Procedure

a)
b)

©)
d)
e)

f)
g)

h)

)

3

k)

Connect the EUT and test equipment as shown on the following block diagram.

Set the Spectrum Analyzer to measure FM deviation, and tune the RF frequency to the transmitter
assigned frequency.

Set the signal generator to the assigned transmitter frequency and modulate it with a 1 kHz tone at
+12.5 kHz deviation and set its output level to -100dBm.

Turn on the transmitter.

Supply sufficient attenuation via the RF attenuator to provide an input level to the Spectrum Analyzer
that is 40 dB below the maximum allowed input power when the transmitter is operating at its rated
power level. Note this power level on the Spectrum Analyzer as Py.

Turn off the transmitter.

Adjust the RF level of the signal generator to provide RF power equal to Po. This signal generator RF
level shall be maintained throughout the rest of the measurement.

Remove the attenuation 1, so the input power to the Spectrum Analyzer is increased by 30 dB when the
transmitter is turned on.

Adjust the vertical amplitude control of the spectrum analyzer to display the 1000 Hz at +4 divisions
vertically centered on the display. Set trigger mode of the Spectrum Analyzer to “Video”, and tune the
“trigger level” on suitable level. Then set the “tiger offset” to -10ms for turn on and -15ms for turn off.
Turn on the transmitter and the transient wave will be captured on the screen of Spectrum Analyzer.
Observe the stored display. The instant when the 1 kHz test signal is completely suppressed is
considered to be to,. The trace should be maintained within the allowed divisions during the period t;
and t,.

Then turn off the transmitter, and another transient wave will be captured on the screen of Spectrum
Analyzer. The trace should be maintained within the allowed divisions during the period ts.

EUT —— Attenuator | —— Attenuator 2 9
g Spectrum Analyzer

Signal 2

Generator =
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Test Data

Environmental Conditions

Temperature: 26.7 °C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Nick Fang on 2023-02-22.

Test Result: Pass. Please refer to the following tables and plots.

Channel Separation

Transient Period

Transient Frequency

Result

(kHz) (ms)
10 (t1) <+/-12.5 kHz
12.5 25(t2) <+/-6.25 kHz Pass
10(t3) <+/-12.5 kHz

Note: During the time from the end of t; to the beginning of t3, the frequency difference not exceed the
limits specified in §90.213

For 435.0125MHz 12.5kHz mode, the limit is 435.0125MHz*2.5ppm=1.088kHz

® Ref Lvl

51 dBm

13k

Turn on

CF 435.0125 MHz Real Tine OFF
DEMOD BW 30 kHz AF-Signal
FM [ Hz]

10k

Il

B

START O s

STOP 100 ns
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Turn off

CF 435.0125 MHz Real Tinme OFF
DEMOD BW 30 kHz AF-Signal

@ Ref Lvl

FM [ Hz)

51 dBm

51 dB [ffset

OFF1
OFF2

-13k
START 0 s

10l
. 8l
2
6l
2

8k

- 10k

STOP 100 ns
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