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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313
#2 - Horizontal (2.31GHz - 2.39GHz) (Horizontal)
a0
80
80

Level [dBaeV/m]
5

<]
-10 + v T T T : v
231G 2AEG0 212G 225G 233G 2338 G 244G 245G 238G 238EG 236G 2385 G 237G 23TEG 238G 210G
Frequency [HZ
— FCC Part 15.247 Average/30m  — FCC Part 15.247 QPeak/3.0m — FCC Part 15.247 Peak/3.0m Peak (Homzontal Peak [Manual suspects) (Horizontal
Level [Peak (PASS)) (Harzontal) Level [Average [PASS)) (Horizontal
Antenna Polanty & Test Distance: Homizontal at 3m
No Frequency Polarization Level Limit Peak Margin Peak Height Angle Factor Measure Type/
| (MHz) Peak[dB(uV/m)] dB(uV/m) [dB] (m) (Deg) [dB(1/m)] Result
1 | 11779.7 | Honizontal 48 746 T4 -25.254 35 294 8.566 Peak (PASS)
2 | 11779.7 | Honzontal 36.329 54 -17.671 3.5 294 8.566 Avenge (PASS)
3 | 15441 4 | Horizontal 52.669 74 -21.331 35 188 9.561 Peak (PASS)
4 | 154414 | Honzontal 39.597 54 -14.403 3.5 188 9.561 Avenge (PASS)
5 17723 | Horizontal 54828 74 -19.172 35 105 8.753 Peak (PASS)
6 17723 | Honzontal 42.025 54 -11.975 35 105 8.753 Average (PASS)
7 | 2389.879 | Horizontal 59.846 74 -14.154 3.454 254 38314 Peak (PASS)
8 | 2389.879 | Honzontal 43.659 54 -10.341 3454 254 38.314 Average (PASS)
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).

2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

EUT Test Condition Measurement Detail

Input Power 3Vdcdc Frequency Range 1GHz-26GHz

Environmental Conditions Richard Dollente

25 deg. C, 70% RH Tested By

Test Mode TX MODE BLE 2440 MHz, 2Mbps Data Rate
#1 - Vertical (Vertical)
20
80
-
80
- R T VT
:;-:: - priknda_ ot .b..-p-;d._uﬂ'm..,-n.“-.»'"-«"‘F*"J"U- i
A Al Ly o el i
:fd: 40 L .l',-.,wJ-.,u»--J“.».-.u iy I A g
= LT v
5 i
E
g
20
0
10 . -
1G g <} 46 &G BEG WG 126G 4G G 1BG

Frequency [HZ
FCC Part 15247 Average/3 Om FCC Part 15247 Peak/3.0m

Level (Average (PASS)) (Vertica

Peak (Vertical) Peak (Manua! suspects) (Vertical)

Level [Peak [PASS)) (Vertical)

Antenna Polanty & Test Distance: Vertical at 3m
N Frequency Pilaat Level Lumt Peak Margmm Peak | Height Angle Factor Measure Type/

= (MHz) Peak[dB(uV/m)] dB(uV/m) [dB] (m) (Deg) [dB(1/m)] Result

1 11658.2 Vertical 48 696 74 -25.304 31 365 8.37 Peak (PASS)
2 11658.2 Vertical 36.001 54 -17.999 3.1 365 8.37 Average (PASS)
3 15763.2 Vertical 51823 74 -22.177 3.1 341 10.036 Peak (PASS)
4 15763.2 Vertical 39.083 54 -14917 3.1 341 10.036 Average (PASS)
5 17804.5 Vertical 54234 74 -19.766 3.1 68 8.851 Peak (PASS)

6 17804.5 Vertical 41 358 54 -12.642 3:1 68 8.851 Average (PASS)

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).

2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE = BALTIMORE,

MARYLAND 21230 » PHONE (410) 354-3300 = FAX (410) 354-3313

EUT Test Condition

Measurement Detail

Input Power 3Vdcdc

Frequency Range 1GHz-26GHz

Environmental Conditions

25 deg. C, 70% RH

Richard Dollente

Tested By

Test Mode

TX MODE BLE 2440 MHz, 2Mbps Data Rate

#2 - Horizontal (Horizontal)

L evel [dBaeV/m|
.
(=}

G 2G 46 6G BG 06 12 G 4G 16 G 186G
Frequency [HZ
CC Part 15247 Average/30m  — FCC Part 15247 Peak/30m Peak (Homzontal) Peak (Manual suspects] [Horzonta!)
Level (Peak (PASS)) [Horzontal) Level [Average [PASS)) (Horzontal)
Antenna Polanity & Test Distance: Horizontal at 3m
Frequency = Level Limit Peak Margin Peak Height Angle Factor
No. Polanizaty Measure T
% (MHz) °%  Peak[dB(uV/m)] dB(uV/m) [dB] (cm) (Deg) [dB(1/m)] e m"“"”
1 | 108243 | Horizontal 48 884 74 -25.116 35 114 7816 Peak (PASS)
2 | 108243 | Horizontal 36.236 54 -17.764 3.5 114 7816 Average (PASS)
3 | 15773.7 | Honzontal 52.633 74 -21.367 35 298 10.004 Peak (PASS)
4 | 15773.7 | Honzontal 39.754 54 -14.246 35 298 10.004 Average (PASS)
5 | 177101 | Honzontal 55213 74 -18.787 35 202 8.777 Peak (PASS)
6 | 17710.1 | Horizontal 415 54 -12.5 35 202 8.777 Average (PASS)
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE = BALTIMORE,

MARYLAND 21230 » PHONE (410) 354-3300 = FAX (410) 354-3313

EUT Test Condition Measurement Detail
Input Power 3Vdedc Frequency Range 1GHz-26GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Richard Dollente
Test Mode TX MODE BLE 2480 MHz, 2Mbps Data Rate
- #1 - Vertical (Vertical)
80
e o o s gt = ==t =
60

50 N T Ve
TRt ¥ s i '
[\ napacraay shy gt gyl arridin

| evel [dBaaV/m]|
5

depba
p""\rﬂ" v

30
20

10

a
-10

1G 2G 46 686G BG W06 126 4G WG 18G

Frequency [HZ

- FCC Part 15247 Average/3.0m == FCC Part 15247 Peai/3 Om Paak [Vertical) Paak [Manual suspacts) (Vertical]

Leve! (Average (PASS)) [Vertical)
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

#1 - Vertical (2.4835GHz - 2.5GHz) (Vertical)

R

Level [dBaeV/m]
5

ottt

i L SR

T

] NE PR A

A e

o e T L e S

ol ok

-10 T T T T T T
24835G 24BASG 24B55G 24B65G 24B75G 24BBSG 24805G 24905G 24915G 24925G 24935G 24045 G 24055G 24065G 2497T5G 24985 G

— FCC Part 15.247 Average/3.0m
Level (Peak (PASS)) (Vertical)

— FCC Part 15247 QPeak/2.0m
Level |Average (PASS)) (Vertical)

Frequency [HZ
— FCC Part 15247

Peak/3.0m

— Peak [Vertical)

2506

Peak [Manual suspects) [Vertical)

Antenna Polanity & Test Distance: Vertical at 3m
Frequency . Level Limit Peak Margin Peak | Height Angle Factor

Nof Cvpr)  |PORNZNON e dB(uV/m)]) dB(uV/m) [dB] @ | e | @By | MeagmeDvee/
1 124047 Vertical 49 272 74 -24 728 31 329 8 843 Peak (PASS)
2 124047 Vertical 36.588 54 -17.412 3.1 329 8843 Avera.ge (PASS)
3 155795 WVertical 5192 74 2208 31 321 9904 Peak (PASS)
4 15579.5 Vertical 38.646 54 -15.354 3.1 321 2904 Avera.ge (PASS)
5 177098 WVertical 54129 74 -19.871 31 374 8878 Peak (PASS)
[\] 177098 Vertical 41.026 54 -12.974 3.1 374 8878 Avera.ge (PASS)
7T 2483.597 WVertical 59823 74 -14.177 2.653 67 38.629 Peak (PASS)
8 2483 597 Vertical 44 062 54 -9938 2.653 a7 38.629 Avera.ge (PASS)

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

EUT Test Condition Measurement Detail
Input Power 3Vdcdc Frequency Range 1GHz-26GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Richard Dollente
Test Mode TX MODE BLE 2480 MHz, 2Mbps Data Rate
. #2 - Horizontal (Horizontal)
80
== ——— — = e =
&0

Level [dBaeV/m]
5

30
20
10
i}
-10 - -
116G 2G 4G 686G BG G 1’G 4G WG 1BG
Frequency [HZ
— FCC Part 15247 Average/30m  — FCC Part 15.247 Peak/3.0m Peak (Homzontal) Peax (Manual suspects] (Horzonta))
Level (Peak (PASS)) [Horzontal) Level [Average [PASS)) (Horzontal)
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313
#2 - Horizontal (2.4835GHz - 2.5GHz) (Horizontal)
a0
80
80

Level [dBaeV/m]
5

24835G 24BASG 24B55G 24B65G 24B75G 24BBSG 24805G 24905G 24915G 24925G 24935G 24045 G 24055G 24065G 2497T5G 24985 G

— FCC Part 15.247 Average/3.0m
Level (Peak (PASS)) (Horzontal)

— FCC Part 15.247 QPeak/3.0m
Level (Average (PASS)) (Horizontal

Frequency [HZ

— FCC Part 15247 Peak/30m

Peak (Horzontal

2506

Peak [Manual suspects) (Horizontal

Antenna Polanty & Test Distance: Homizontal at 3m
Frequency . Level Limit Peak Margin Peak Height Angle Factor
No. Polanzaty Measure T
*| oHz) % [dB(uV/m)] dB(uV/m) [dB] (cm) (Deg) [dB(1/m)] Rmm“’e"
1| 12123 |Horizontal 51.605 74 22395 35 293 8.945 Peak (PASS)
2 | 12123 | Horizontal 37.613 54 _16.387 35 293 8.945 Average (PASS)
3 | 15749 | Horzontal 52 868 74 21.132 35 363 9973 Peak (PASS)
4 | 15749 | Horizontal 39.944 54 “14.056 35 363 9.973 Average (PASS)
5 | 17806 | Horzontal 54.962 74 19.038 35 236 8.689 Peak (PASS)
6 | 17806 | Horzontal 42.087 54 11913 3.5 236 8.689 Average (PASS)
7 | 2483.653 | Horizontal 60.086 74 13.914 1.115 355 38.633 Peak (PASS)
8 | 2483.653 | Horizontal 44.344 54 -9.656 1.115 355 38.633 Average (PASS)
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

Conducted Emission Measurement

Limits of Conducted Emission Measurement :

The following standards specified below are covered in the scope of this section of the test report:

Frequency Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

Conducted Emissions - Test Procedure

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected to the
power mains through a line impedance stabilization network (LISN). Other support units were connected to the
power mains through another LISN. The two LISNs provide 50 ohmy/ 50uH of coupling impedance for the
measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maxinmm conducted interference.

c. The frequency ranges from 150 kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was not
recorded.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

Conducted Emissions - Test Setup

/ Vertical Ground
Reference Plane /Test Receiver

- L 1
EUT o

40cm

80cm

ILISN H

IN
\ Horizontal Ground
Reference Plane

Note: 1.Support units were connected to second LISN.

IH

For the actual test configuration, please refer to the attached file (Test Setup Photo)
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

Test Results:

N/A
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

6dB Bandwidth Measurement & 99% Bandwidth Measurement

Limits of Conducted Emission Measurement :

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

Test Procedure

99% Bandwidth Measurement
Refer to ANSI C63.10 section 6.9.3
-6dB Bandwidth Measurement

Set resolution bandwidth (RBW) = 100kHz

Set the video bandwidth (VBW) > 3 x RBW, Detector = Peak.
Trace mode = max hold.

Sweep = auto couple.

P ap o

Measure the maximum width of the emission that is constrained by the frequencies associated with the two amplitude
points (upper and lower) that are attenuated by 6 dB relative to the maximum level measured in the fundamental
emission

Conducted Emissions - Test Setup

Spectrum
Analyzer

EUT
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/IEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: 6dB Bandwidth Measurement & 99% Bandwidth Measurement

Test Date(s): 04/30/2024

MET Asset #

Equipment

Manufacturer

Model

Last Cal Date

Cal Due Date

152003

EMI Test Receiver

Keysight

NS030B

11/06/2023

11/06/2024

Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

Test Result:
DATA RATE:
1 MHz
Frequency 6dB Bandwidth | 99% Bandwidth | Minimum Limit =
Channel " Pass / Fail
(MHz) (MHz) (MHz) (MHz)
0 2402 0.6815 1.0968 0.5 PASS
19 2440 0.6710 1.0963 0.5 PASS
139 2480 0.6599 1.0895 0.5 PASS
2 MHz
Frequency 6dB Bandwidth | 99%0 Bandwidth | Minimum Limit .
Channel Pass / Fail
(MHz) (MHz) (MHz) (MHz)
0 2402 1.287 2.0720 0.5 PASS
19 2440 1.286 2.0796 0.5 PASS
139 2480 1.287 2.0800 0.5 PASS
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

Test Plots:

-6dB Bandwidth:

w;wz.
KEYSIGHT hout iF InoulZ 500 Afien 108 T Freain  (Centsr Frog 2 402000000 Gz
C - Conoctions: OFf Proamg. OF Gale; OF Ay Hokd =1 010
Aign: Auio Freq Ref. int (5) HIF Gaan Low i S0 None
NFE: Adaptive

Ref Lvi Offset 31.00dB
Scale/Div 10.0 dE Rel Value 20.00 dBm

Center 2.402000 GHz #fidec BW 300.00 kHe* Span 4 MHz
#Res BW 100.00 kHz Sweep 6.67 ms (1001 pis)

Tetal Power

Tranamit Freq Emor -14.52€ % of OBW Power
%08 Bandwidth 661.5 kHZ xdB

w9~ ?

BLE-2402MHz -Data Rate- 1Mbps

KEYSIGHT houl RF Input Z- 50 01 Atten 10 dB Tig Froaun  [Center Frog: 2 440000000 GHz
=) ng OC Corochons: CFf Proamg: Df Gato: OF Avg|Hold = 1010
== Align Aulo Freq Ref: Inl (3) &I Gaan: Low Radir Si0. Nane
NFE: Adaplive

Ref Lvi Oftsat 31.00 dB
Rel Value 20.00

Center 2.440000 GHz #Video BW 300,00 kHz* Span 4 MHz
#Roes BW 100.00 kHz Swoop 6.67 me (1004 pte)

Cotupied Bandwidth

1.0972 MHz Total Power
Transmit Freq Emor % of OBW Power
xdB Bandwidth 20 kHE ndB

2'3 (':d - ? Mar

BLE-2440MHz-Data Rate- 1Mbps
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Inpat 2: 50 0
Conoctions: Off
Freq Ref. Int{5)
NFE: Adaptive

Tranemit Freq Ermor
X d5 Bandwidth

e M2

Aftan 10 dB
Proamg: OF

Tng Fres Run
Gato: OF
BIF Gasn, Low

Centar Freg 2 480000000 GHz
Avg[Hosd > 110
Fadio 530, None

Ref Lvi Offsat 31.00 dB
Ref Value 20.00 dBm

#Video BW 300,00 KHZ"

Total Power

% of OBW Power
xde

KEYSIGHT byt RF
Couphng DC
GO aign Light

HIE: Adaptive

ph

Center 2402000 GHz
WRes BW 1

Occupled Banawidth
2,07

Transmit Freq Eror
x d8 Bandwidth

a5 cl?es

Centar Fieg
Awg|Hold =100
Rartin S1d° None

Alten 10dB Tiig Free Run
Preamg: O of
#IF Gain” Low

Ref Lvl Offzet 31.00 dB
Ref Value 20.00 dBm

#ideo BW J00.00 kHz*

Total Power

% of OBW Power
xdB

BLE-2402MHz -Data Rate- 2Mbps
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

Input Z: 50 {1 Afian 10a8 Trigy Frea Run Centar Freq. 2 440000000 GHz
Conmectiors 0N Preamg: 04 Gate: OF Ao Hokd =103

Froq Red: int{5) 4 " Peadin Sid Mong
INFE. Aduplive

Ref Lvl Offset 31.00 dB
Ref Value 20.00 dBm

Center 2440000 GHz #Wideo EW 300.00 kHz" Span 4 MHz
#Res BW 100,00 kHz Sweep 6.67 ms (1001 pts)

Occuplied Bandwidth
2,07 Total Fower

Transmit Freq Emor 18,288 kHz % of CBW Power
% dB Bandwidth x dB

BLE-2440MHz-Data Rate- 2Mbps

Input : 50 0 Atteny 10dB Tiiy Frea Run Center Freq: 2 480000000 GHz
Comactions: O Preamg: OF Gata O Aoag|Hedd a

Freq Ref: Int(5) #IF Gain: Low Radio Std 4

INFE: Adaplive

Ret Lvl Ofiset 31.00 dB
Ref Valug 20.00 dBm

Center 24560000 GHz i #ideo EW 200.00 kHz* Span 4 MHz
#tes BW 100.00 kHz Swesp 6.67 ms (1001 pts)

Occupled Bandwidth
20800 MHz Total Power

Tranamit Freg Ermor A r % of OBV Power
¥ d8 Bandwidth B AHE xdB

Z#oc A ?%

BLE-2480MHz -Data Rate- 2Mbps
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

99% Occupied Bandwidth:

It £ 540 41 Attan 10 08 Tng Froo Run Center Freg: 2402000000 GHI
Comroecions: OF Proamp: OF CGate: OF Foug|Hinkd =1 010

Frog Rof: Int (5} HIF Bain: Low Radiv Std: Hone

MFE: Adaptie

RefLvl Offset 31.00 0B
RefValus 20,00 dBm

#Video BW 150.00 kHz* Span 4 MKz
Swesp 6.07 ms (1001 pts)

Occuplec Banawidin

Tolal Power

Transmit Freq Emor - % of CBW Power
X dB Banthwidth xdB

Adben: 10 dB Cunter Freg. 2440000000 GHz
Freamp: Off G Aosg|Hokd =10010
Radio Std- Mone

iDiv 10,0 dB

Center 2.440000 GHz #Video BW 150,00 kHz* Snan 4 MHz
#Res EW ! Sweap 6.67 ma (1001 pts)

Total Power

% of OBW Power
xdB

BLE-2440MHz-Data Rate- 1Mbps
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

gt £ 540 41 Aten B Tng Froo Run Centar Freg: 2. 450000000 GHI
Comroecions: OF Proamp- O CGate: OF Foug|Hinkd =1 010

Frog Rof: Int (5} HIF Bain: Low Radiv Std: Hone

MFE: Adaptie

RefLvl Offset 31.00 0B

Ceantar 2.480000 GHz #Viden BW 150.00 kHz*
#Rexs BW 50.00 kHz

2N

Uccuplen Bandwdin

Total Power

Transmit Freq Ermor d % of GBW Power
X 4B Bandwidth xdg

REOREE

Input £ 50 0 Attent 10dB Tiig Free Run Centar Fieg. 2 402000000 GHZ
Corections: Of  Preamp: Of Gata: OF Awg|Hod > 1010

Fraq Rek: Int {S) HIF Gain Low Radio Sid- Mona

NFE; Adaptive

oh Ref Lvi Offset 34,00 dB
Scale/Div 10.0 B Ref Value 20.00 dBm

Center 2.402000 GHz #Video EW 300.00 kHz* Span 4 MHz
WRes BW 100.00 kHz Sweep 6.67 ms (1001 pts)

2 Malfics

Oceupled Bandwidth

2.0720 MHz Total Power
Transmit Freq Emor 1 4 kHE % of OBW Power 9.00 %
xd8 Bandwidth T 4 xdB -5.00 dB

BLE-2402MHz -Data Rate- 2Mbps
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KEYSIGHT hput RF Ingat 2° 50 0 Attant 10 dB Tng Free Run Centar Fieq. 2 440000000 GHz
AL ] g DC Conoctions: OF  Preamg: OF Galo: OF Aosg|Hokd > 10010
" Align Light Freq Rel. Int {5} RIF Cain. Low Rexdie Sic. None
NFE: Adaplive

Ref Lvi Ofiset 31.00 dB
Scale/Div 10.0 ¢E Ref Value 20.00 dBm

Center 2.440000 GHz #Video BW 200.00 kHz® Span 4 MHz
HRes BW 100.00 kHz Sweap 6.67 ms (1001 pts)

2 Malfics

COceupled Bandwidth
2. Tetal Power 7.46 dBm

Transmit Freg Emor 1 r % of OBW Power
¥xdB Bandwidth 1 xdB

®focA?

Atien: 10 dB T Frea Run Center Freq 2 460000000 GHz
Proamg DF O AvgHokd =1 0010
: Radio Sid Nona

Ref Lvl Ofisel 31.00 0B
Eecala/Div 10,0 dE Ref Valus 20,00 dBm

Center 2.450000 GHz #Video EW 300.00 kHz" ' Span 4 MHz
#Res BW 100.00 kHz Sweep 6.67 ms (1001 pts)

2 Malrics.

Oceupled Bandwidth

Tolal Power 10.9dBm

Transmit Freq Emor -18, Z % of CBW Power
% dB8 Bandwidth z X dB

C el a-*

BLE-2480MTHz -Data Rate- 2Mbps
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Conducted Output Power Measurement

Limits of Output Power Measurement :
FCC 15.247

For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt (30dBm)

RSS 247

E.IR.P for systems using digital modulation in the 2400-2483.5 MHz bands: 4 Watt (36.02dBm)

Test Procedure

Reference C63.10 12.3.3.2 Method PM-G
A power meter sensor was used on the output port of the EUT. A power meter was used to read the response of the power
sensor. Record the power level.

Test Setup

Power Meter
EUT

Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/TEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: Conducted Output Power Measurement I Test Date(s): 04/30/2024
Asset # Equipment Manufacturer Model Last Cal Date Cal Due Date
154776 Power Meter ROHDE & SCHWARZ NRQ6 09/19/2023 09/19/2024
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Test Result:
FCC
Data Rate: 1Mbps (Time-Average Power)
Channel Frequency (MHz) Conducted Power (dBm)
0 2402 4.68
19 2440 4.10
39 2480 4.28

Data Rate: 2Mbps (Time-Average Power)

Channel Frequency (MHz) Conducted Power (dBm)
0 2402 3.89
19 2440 3.50
39 2480 4.15

ISED:
Data Rate: 1Mbps (Time-Average Power)
Channel Frequency (MHz) Conducted Power (dBm) L) EIRP (dBm) s Pass/Fail
(dBm) (dBm)
0 2402 4.68 30 6.68 36.02 Pass
19 2440 4.10 30 6.10 36.02 Pass
39 2480 4.28 30 6.28 36.02 Pass
Data Rate: 2Mbps (Time-Average Power)
Channel Frequency (MHz) Conducted Power (dBm) Limit EIRP (dBm) Limit Pass/Fail
(dBm) (dBm)
0 2402 3.89 30 5.89 36.02 Pass
19 2440 3.50 30 5.50 36.02 Pass
39 2480 4.15 30 6.15 36.02 Pass
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Power Spectral Density Measurement

Limits of Power Spectral Measurement :

The Maximum of Power Spectral Density Measurement is 8dBm in any 3 kHz.

Test Procedure

A power meter sensor was used on the output port of the EUT. A power meter was used to read the response of the power
sensor. Record the power level.

Test Setup

Spectrum
Analyzer

EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo)
Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/TEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: Power Spectral Density Measurement Test Date(s): 04/30/2024

MET Asset # Equipment Manufacturer Model Last Cal Date | Cal Due Date
152003 EMI Test Receiver Keysight N9030B 11/06/2023 11/06/2024

Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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Test Result:
Data Rate: 1Mbps
PSD Limit
Channel Frequency (MHz Pass/Fail
g & ) (dBm/3kHz) (dBm/3kHz)
0 2402 -7.92 8 Pass
19 2440 -9.13 8 Pass
39 2480 -8.69 8 Pass
Data Rate: 2Mbps
Ch | F (MHz) FSD Limit Pass/Fail
anne requenc ass/Fai
S (dBm/3KHz) (dBm/3kHz)
0 2402 -8.11 8 Pass
19 2440 -8.50 8 Pass
39 2480 -8.79 8 Pass
Test Plots:

1 Spocium
Scale/Div 10 dB

ﬂRes BW 3.0 kHz

Ingut 2 500
Caorractons Off
Freq Rel intiS)
NFE: Adaplivir

Marker

Lo

AAlon 0B P Solect Marser

MW Path; Standgard on
Source. O ¥ Low
Sig Track: Of

- BestWide  Ava Type Log-Power |1 :

Trig; Freo Run

Raf Lvl Offzat 0.20 dB
Rel Level 20.20 dBm

Mexi Feak :

| Next Pk Right

Next Pk Len l

F‘r‘.’i}ll‘li’“

Markar
e Funl'llcn

-

#Video BW 8.1 kHz
Sweep 1.80 ms (1001 pts)

%
BLE-2402MHz (1Mbps Data Rate)

LV
rRY
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Spechum
Div 10 0B

Center 2.4400000 GHz
&Res BW 3.0 kHz

Scale/Div 10 dB

Center 2.4800000 GHz
&#Res BW 3.0 kHz

) () nl|[?

+

Inpul 2 500

Correchona ON
o) el it {S)

HFE: Adaplive

Inpul £ 50 0
Correctons O
Frec Rel ]
NFE: Adapi

Marker

0

EAnan: 30 6B 0 BestWide  Awva Tvper Log-Powad Select Marker

P Foth: Slandand L Trig; Free Run
Souce o . oW

Sig Track: O
Mir1

Rof Lyl Offzot 0.20 dB 24

Rel Level 20.20 dBm

Marker Dolia
| Wikr—Rsf Lyl

#Video BW ﬂ1 kHz Epan 1.068 MHz

Sweep 1.80 ms {1081 pts)

¥

L
#u

Fraquancy

&

[E-an.lar Frequency
2 460000000 G-z

#anon: 30 cB PHU: Best Wide

pW Path; Standard Gale: OF

Source Cif IF Gan. Low
Sig Track: OF

Ao Type: Log-Powar ||' )
Trig; Froe Run

Span
1.01500000 MHz
Swept Span
Zero Span

Mkr1 2
Rof Lyl Offeot 0.20 dB

Rel Level 20.20 dBm

Full Span
5'1raq

2 ATALEDE00 Gz
Stop Freq
2.480507500 GHz

AUTOTUNE |
EEE—

CF Step
101500 kHe

#Video BW 0.1 kHz Span 1,015 MHz

Sweep 1.73 ms (1001 pts)
- ‘
BLE-2480MHz (1Mbps Data Rate)

L
Y
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KEYSIGHT nout InpulZ 500 Aden GdR PNO- Best Wide A Tvne: Loa-Power || )
Goerectons O Proamp Off Gata: Off Avvg|Hald = 100100 ™
Freg Ret. int i) IF Gamn, Low Trig Fres Run
NFE: Adaptive Rig Track: OfF

Rof Lvl Offzet 31.00 dB
RefLevel 20000 dBm

#ideo BW ‘3.1 kHz Span 2300 MMz,
#Res BW 3.0 kHz Sweep ~11.8 ms (1001 pts)

¥ b

Input £ 50 1 Aden: Gde PHO: BestWide v Type Log-Fower | 12
Correchons: Off Proamp: O Gate: OF M| Habed: =1 00V 0 .
Freg Ref int 45) IF G- Low Trig: Fres Run

NFE: Adapfive Sig Track: OF

Rof Lvl Offzet 21.00 dB
e/Div 10 dB Ref Level 20000 dBm

Center 2.440000 GHz #ideo BW §.1 kHz Span 2.300 MHz!
#Res BW 3.0 kHz Sweep ~11.3 ms (1001 pts)

smon ? ﬁ%ﬂ%{m im i : :
BLE-2440MHz (2Mbps Data Rate)
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Input £ 50 0 Men GdB PNO- BestWide  Ava Tvpe: Log-Powar
Garrectons O Proamp O Cate: O M| Hale = 100/100
Freg Rel. int {S) IF Gan. Low Trig. Free Kun

NFE: Adaptive Rig Track: OfF

Rof Lvl Offzet 31.00 dB
RefLevel 20000 dBm

Span 2300 Mz,
Sweep ~11.83 ms (1001 pts)

¥ b

Center 2.480000 GHz #ideo BW ‘3.1 kHz
#Res BW 3.0 kHz

BLE-2480MHz (2Mbps Data Rate)
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Conducted Out of Band Emission Measurement

Limits of Conducted Out of Band Emission Measurement:

Below 20dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth)

Test Procedure
MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW =300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum power level in any 100 kHz band segment within the
fundamental EBW.

MEASUREMENT PROCEDURE OOBE

1. Set RBW =100 kHz.

2. Set VBW =300 kHz.

3. Detector = peak.

4. Sweep = auto couple.

5. Trace Mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum amplitude level.

Test Setup

Spectrum

EUT
Analyzer

For the actual test configuration, please refer to the attached file (Test Setup Photo)
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Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/IEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: Conducted Out of Band Emission Measurement

Test Date(s): 04/30/2024

MET Asset #

Equipment

Manufacturer Model

Last Cal Date

Cal Due Date

152003

EMI Test Receiver

Keysight N9030B

11/06/2023

11/06/2024

Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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Test Result:

Data Rate: 1Mbps

Low Channel 2307MHz-2407MHz

Low Channel 30 MHz-25 GHz

'Spectrum Analyzer 2
Swept SA
KEYSIGHT |Input RF

Coupling: DC

RL G ign Auto

5 Marker Table v
Mode Trace Scale

1
N 7 T

ac W?

+

Input Z- 50 0
Corections: Off
Freq Ref: Int (S)
NFE: Adaptive

Atten: 6 dB.
Preamp: Off

PNO: Fast /Avg Type: Log-Poy
Gate: Off ‘AvglHold:100/100
IFGain: Low [Trig: Free Run

Sig Track: Off

Ref Lvl Offset 31.00 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Funtion
2.4020 GHz
50 0 GHz

Function Width

Mar 02, 2024,
6:18:38 AM

Mkr2 2.390 0 GHZ
-54.87 dBm)|

Stop 2.40700 GHz|
Sweep 1.00 ms (1001 pts)

Function Value

+

Input 2 50 0
Corections: Off
Freq Ref: Int (S)
NFE: Adaptive

Atten: 6 dB. PNO: Fast
Preamp: Off Gate: Off
IF Gain: Low
Sig Track: Off

KEYSIGHT [nput RE
T Coupling: DC
Align: Auto

avg Type: Log-Power
AvglHold>1001100
Tiig: Free Run

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 31.00 dB
Ref Level 20.00 dBm

2 3 4

B

5 Marker Table v

Mode Trace Scale Function Function Width
2402 GHz
4.804
7.206 GHz
9.608 GHz
12.010 GHz

14.412 GHz -47.24 dBm

Mkr1 2.402 GHz|
4.00 dBm|

Stop 25.00 GHz|
Sweep ~84.6 ms (1001 pts)|

Function Value

High Channel 30 MHz-25 GHz

'Spectrum Analyzer 2

Swept SA

KEYSIGHT [nput R~
Coupling: DC

RL G aign Auto

Start 2.47300 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale

+

Input Z: 50 O
Corrections: Off Gate: Off

Freq Ref Int () IF Gain: Low
NFE: Adaptive Sig Track: Off

IAtien: 6 dB
Preamp: Off

PNO: Fast ‘Avg Type: Log-Power m
AuglHold=>100/100

Trig: Free Run

Ref Lvl Offset 31.00 dB.
Ref Level 20.00 dBm

X Function
2480 0 GHz
24835 GHz

Function Width

Mkr2 2.483 5 GHz
-53.25 dBm|

Stop 2.57300 GHz|
Sweep 1.00 ms (1001 pts)

Function Value

]+

InputZ 50 @
Corections® Off
Freq Ref-Int (S)
NFE: Adaptive

[Spectrum Analyzer 2
|Swept SA
KEYSIGHT Input RF

T Coupling: DC
Align: Auto

Atten: 6 dB.
Preamp: Off

PNO: Fast /Avg Type: Log-Power Eg 4
Gate: Off ‘AvglHold>100/100
IFGain:Low Trig: Free Run

Sig Track: Off N
1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 31.00 dB
Ref Level 20.00 dBm

2

S FNSVEIV VPPOUSIVA! o A

#Video BW 300 kHz

Function Function Width

-49.69 dBm

-48.43 dBm
47.98 dBm

Mar 02, 2024
6:32:52 AM

Mkr1 2.480 GHz|
2.88 dBm|

Stop 25.00 GHz
Sweep ~84.6 ms (1001 pts)

Function Value
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Data Rate: 2Mbps

Low Channel 2307MHz-2407MHz Low Channel 30 MHz-25 GHz

'Spectrum Analyzer 1
Swept SA

KEYSIGHT Input R
RL G [Couing D

Align: Light

Start 2.30700 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
N 1 f

N 1 T

9 [?

+

InputZ 50 0
Corrections: Off
Freq Ref: It (S)
NFE: Adapiive

Atten: 6 dB.
Preamp: Off

020 GHz
23900 GHz.

Apr 30, 2024
7:16:00AM |5

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

“Trig: Free Run

Ref Lvi Offset 31.00 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Funcion
3.672dBm
5374 dBm

Avg Type: Log-Power
AvglHold:>100/100

Function Width

Mkr2 2.390 0 GHz|
-53.74 dBm|

Stop 2.40700 GHz,
ep 1.00 ms (1001 pts);

unction Value

[Spectrum Analyzer 1
|Swept SA

KEYSIGHT |"K'l::‘:§
ping
T G ign Lignt

1 Spectrum
Scale/Div 10 dB.

5 Marker Table v

Mode Trace Scale
N i

N
N 1
N 1
N 1
N 1

acm

i
1
1
[
1

|+

Input Z 50 0

Corrections: Off

Freq Ref Int ()
IFE: Adapiive

Atten: 6 dB.
Preamp: Off

2402 GHz.
4.804 GHz
6 GHz

Gl
2.010 GHz
14.412 GHz

9 | Aprao, 2024
7:24:47 AM

PNO: Fast
Gate: Off

IF Gain: Low.
Sig Track: Off

Trig: Free Run

Ref Lvi Offset 31.00 dB.
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
3128 dBm

49.40 dBm

48.80 dBm

49.88 dBm

-49.80 dBm

47.87 dBm

Avg Type: Log-Power
Avg|Hold >100/100

[12 34

Mkr1 2.402 GHz|
3.13 dBm|

Stop 25.00 GHz]
Sweep ~84.6 ms (1001 pts)|

Function Width Function Value

High Channel 2473MHz-2573MHz

High Channel 30 MHz-25 GHz

‘Spectrum Analyzer 1
Swept SA|

KEYSIGHT Input RF
RL GO Sowing

Aign: Light

Start 2.47300 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale

]+

Input Z 50 0
Corrections: Off
Freq Ref: Int ()
NFE: Adaptive

Atien. 6 dB
Preamp: Off

X
2.4800 GHz.
24835 GHz

Apr 30, 2024,
7:17:34 AM

PNO: Fast

Gale: Off

IF Gain: Low.
Track Off

Trig: Free Run

Ref Lvl Offset 31.00 dB.
Ref Level 20.00 dBm

#Video BW 300 kHz

Function

Avg Type: Log-Power
Avg|Hold:>100/100

Function Width

Mkr2 2.483 5 GHz|
-52.07 dBm|

Stop 2.57300 GHz|
Sweep 1.00 ms (1001 pts)

Function Value

+

Input Z: 50 0
Corrections: Off
FreqRef. It (S)
NFE: Adapiive

Atten: 6 B
Preamp: Off

4.960 GHz
7.440 GHz
9.920 GHz
12.400 GHz
14.880 GHz

Apr 30, 2024
7:21:02 AM

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 31.00 dB.
Ref Level 20.00 dBm

Function

47.77 dBm
-49.70 dBm
-49.57 dBm
-49.79 dBm
-47.55 dBm

Avg Type: Log-Power
AvglHold >100/100

Mkr1 2.477 GHz|
2.99 dBm)|

Stop 25.00 GHz|
Sweep ~84.6 ms (1001 pts)

Function Width Function Value

Report: WIR130984_130989-CalAmp_FCC_ISED-BLE_Rev 1.10 2024, Eurofins Electrical and Electronic Testing NA, Inc.
Page 70 of 72

Tex

Maryland | California |
www.metlabs.com



«~ eurofins
E&E

HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

IV. Pictures of test Arrangements

Please see setup photo file
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