Prifbericht - Produkte
Test Report - Products

[accreDITED]

Certificate No. : 4271.01

A

TUVRheinland®

Prifbericht-Nr.:

IN25JD8U 001 Auftrags-Nr.:

146973395 010

Seite 1 von 74

Test report no.: Order no.: Page 1 of 74
K_unden-Referenz-.Nr.: 2053360 Auftragsdgtum: 2024-10-14
Client reference no.: Order date:

Auftraggeber: Fisher Controls International LLC

Client: 205 South Center Street, Marshalltown |A 50158, USA
Prufgegenstand: FISHER™ ARMOR™

Test item:

Bezeichnung / Typ-Nr.:
Identification / Type no.:

ARMOR 8000

Auftrags-Inhalt:
Order content:

Testing and issue of Test Report with Grant Certificate

Priafgrundlage:
Test specification:

FCC Part15 SubpartC 15.247; 15.205; 15.207; 15.209
RSS Gen Issue 5; RSS 247 Issue 3

Wareneingangsdatum:

Date of sample receipt:

2025-02-03

Prufmuster-Nr.:
Test sample no:

A003919647-002

Priafzeitraum:
Testing period:

2025-02-17 - 2025-03-07

Ort der Prifung:
Place of testing:

Wireless laboratory,
Bangalore

Priflaboratorium:
Testing laboratory:

TUV Rheinland (India)
Pvt.Ltd., 27/B, 2nd Cross,
Electronic City Phasel
Bangalore -560 100, India
FCC Test site registration
number: 496599

ISED Test site registration
number: 27711

Prifergebnis*:
Test result*:

Pass

gepruft von:
tested by:

Datum:

Date: 2025-05-30

Stellung / Position:

genehmigt von:
authorized by:

X M-V (Rorveen Kumag

Ausstellungsdatum:
Issue date: 2025-05-30

Signed by: Naveen Kumar Muthyalapati Venkata

M.V.Naveen Kumar

Senior Engineer Stellung / Position:

X @"M"

Signed by: Madhu Nagaraju

Madhu K.N
Assistant Manager

Sonstiges /
Other:

FCC ID: W68ARMOR-8000
IC: 8247A-ARMORS8000

HVIN: ARMORS8000

Zustand des Priifgegenstandes bei Anlieferung:
Condition of the test item at delivery:

Prufmuster vollstéandig und unbeschadigt
Test item complete and undamaged

* Legende:
* Legend:

P(ass) = entspricht 0.g. Priifgrundlage(n)
P(ass) = passed a.m. test specification(s)

F(ail) = entspricht nicht 0.g. Prufgrundlage(n)
F(ail) = failed a.m. test specification(s)

N/A = nicht anwendbar
N/A = not applicable

N/T = nicht getestet
N/T = not tested

Dieser Priifbericht bezieht sich nur auf das o0.g. Prifmuster und darf ohne Genehmigung der Prifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Prifzeichens.
This test report only relates to the above mentioned test sample. Without permission of the test center this test report is not
permitted to be duplicated in extracts. This test report does not entitle to carry any test mark.

TUV Rheinland (India) Pvt. Ltd. # 27/B, 2nd Cross Road, Electronics City Phase 1, Bangalore — 560 100, INDIA.

V101023IMEASR

Mail: info@ind.tuv.com - Web: www.ind.tuv.com




A TUVRheinland®

Produkte www.tuv.com

Products

Prufbericht - Nr.: Seite 2 von 74
Test Report No.: IN25JD8U 001 Page 2 of 74
1 |Alle eingesetzten Prufmittel waren zum angegebenen Prufzeitraum gemaR eines festgelegten

Kalibrierungsprogramms unseres Priifhauses kalibriert. Sie entsprechen den in den Prufprogrammen
hinterlegten Anforderungen. Die Rickverfolgbarkeit der eingesetzten Prifmittel ist durch die Einhaltung der
Regelungen unseres Managementsystems gegeben.

Detaillierte Informationen beziglich Prufkonditionen, Prifequipment und Messunsicherheiten sind im Priflabor
vorhanden und kénnen auf Wunsch bereitgestellt werden.

The equipment used during the specified testing period was calibrated according to our test laboratory
calibration program. The equipment fulfils the requirements included in the relevant standards. The traceability
of the test equipment used is ensured by compliance with the regulations of our management system.
Detailed information regarding test conditions, equipment and measurement uncertainty is available in the test
laboratory and could be provided on request.

Wie vertraglich vereinbart, wurde dieses Dokument nur digital unterzeichnet. Der TUV Rheinland hat nicht
Uberpriift, welche rechtlichen oder sonstigen diesbezliglichen Anforderungen fiir dieses Dokument gelten.
Diese Uberpriifung liegt in der Verantwortung des Benutzers dieses Dokuments. Auf Verlangen des Kunden
kann der TUV Rheinland die Guiltigkeit der digitalen Signatur durch ein gesondertes Dokument bestatigen.
Diese Anfrage ist an unseren Vertrieb zu richten. Eine Umweltgebiihr fur einen solchen zusatzlichen Service
wird erhoben. Informationen zur Verifizierung der Authentizitét unserer Dokumente erhalten Sie auf folgender
Webseite: go.tuv.com/digital-signature

As contractually agreed, this document has been signed digitally only. TUV Rheinland has not verified and
unable to verify which legal or other pertaining requirements are applicable for this document. Such verification
is within the responsibility of the user of this document. Upon request by its client, TUV Rheinland can confirm
the validity of the digital signature by a separate document. Such request shall be addressed to our Sales
department. An environmental fee for such additional service will be charged. For information on verifying the
authenticity of our documents, please visit the following website: go.tuv.com/digital-signature

Prifklausel mit der Note * wurden an qualifizierte Unterauftragnehmer vergeben und sind unter der jeweiligen
Prufklausel des Berichts beschrieben.

Abweichungen von Prifspezifikation(en) oder Kundenanforderungen sind in der jeweiligen Prifklausel im
Bericht aufgefihrt.

Test clauses with remark of * are subcontracted to qualified subcontractors and descripted under the respective
test clause in the report.
Deviations of testing specification(s) or customer requirements are listed in specific test clause in the report.

Die Entscheidungsregel fur Konformitatserklarungen basierend auf numerischen Messergebnisen in diesem
Prufbericht basiert auf der "Null-Grenzwert-Regel" und der "Einfachen Akzeptanz" gemaf3 ILAC G8:2019 und
IEC Guide 115:2023, es sei denn, in der auf Seite 1 dieses Berichts genannten angewandten Norm ist etwas
anderes festgelegt oder vom Kunden gewiinscht. Dies bedeutet, dass die Messunsicherheit nicht bertcksichtigt
wird und daher auch nicht im Prifbericht angegeben wird. Zu weiteren Informationen beziglich des Risikos
durch diese Entscheidungsregel siehe ILAC G8:2019.

The decision rule for statements of conformity, based on numerical measurement results, in this test report is
based on the “Zero Guard Band Rule” and “Simple Acceptance” in accordance with ILAC G8:2019 and IEC
Guide 115:2023, unless otherwise specified in the applied standard mentioned on Page 1 of this report or
requested by the customer. This means that measurement uncertainty is not taken in account and hence also
not declared in the test report. For additional information to the resulting risk based of this decision rule please
refer to ILAC G8:2019.
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TEST SUMMARY
Test Item FCC ISED Result
Maximum conducted (Peak) output RSS 247 Issue 3
power 15.247 (b)(3) Section 5.4(d) Pass
. . RSS 247 Issue 3
Maximum Power Spectral Density FCC 15.247(e) Section 5.2(b) Pass
RSS 247 Issue 3
. . Section 5.2(a)
0,
DTS Bandwidth & 99% Bandwidth FCC 15.247(a)(2) RSS Gen lssue 5 Pass
Section 6.7
Emissions in non-restricted RSS 247 Issue 3
frequency bands 15.247 (d) Section 5.5 Pass
Spurious Radiated Emissions and 1?;‘;709/) éCFgC RSS-Gen Issue 5, Pass
Restricted Bands of Operation ' Section 8.9/8.10
15.205
AC Power lines Conducted emission FCC 15.207 RSS G‘?” Issue 5 Pass
Section 8.8
Antenna Requirement FCC 15.203 RSS Ge_n Issue 5 Complied
Section 6.8

Product Category: Electronics Testing
Test Discipline: EMC Test Facility
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REVISION HISTORY OF THIS REPORT

Report Number

Version Description

Issue date

IN25JD8U 001

01 Initial issue of report

2025-05-30
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1 GENERAL REMARKS

1.1 Attachments

All attachments are part of this test report and are issued in separate document

Test Setup photos

EUT External Photos

EUT Internal Photos

FCC Label and Label Location
Block Diagram

Specification of EUT
Schematic Diagrams

Bill of Material

© © N o o &> w N BB

User Manual

10. Maximum Permissible Exposure Information
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2 TEST SITES

2.1 Testing Facilities

1. TUV Rheinland (India) Pvt.Ltd.,
27/B, 2nd Cross,
ElectronicCityPhasel
Bangalore — 560 100,

India

2. TUV Rheinland (India) Pvt.Ltd.,

108, Beside ISBR Business School,

Electronic city Phase |

Bangalore - 560 100,

India

2.2 List of Test and Measurement Instruments

Table 1: List of test and measurement instruments

. Model Serial Firmware Calibration Lo .
Equipment Manufacturer Name Number Versions Due Date Periodicity | Test Facility
EMI Receiver Rohde & ESW44 | 101732 | 4.73SP5 | 17.09.2025 Yearly
Schwarz
Active loop Frankonia LAx-10 | -AX10- - 23-03-2025 Yearly
antenna 800
Balun & Biconical Schwarzbeck BBA
. 9106+VH | 9124-1117 - 03.06.2025 Yearly
Antenna mess-elektronik
BB 9124
Log-Periodic Schwarzbeck VUSLP )
Antenna mess-elektronik | o111 | 9111B-324 i 31.05.2025 vearly gadlgted
BBHA 9120D- purious
Horn Antenna Schwarzbeck 9120 D 01944 - 12.11.2025 Yearly Emission
Broadband . ALX- ALX-4000-
Antenna Frankonia 4000 806 - 30.05.2025 Yearly
. Rohde &
EMI Test Receiver ESW44 101773 1.72.SP1 26.01.2026 Yearly
Schwarz
Semi Anechoic .
Chamber Frankonia - - - - -
Fully Anechoic
Chamber Albatross - - - - -
Spectrum . US411927
Analyzer Agilent E4407B 72 A.14.07 16-01-2026 Yearly Conducted
10 dB RF Rohde & Test
Attenuator Schwarz - - - 15-10-2025 Yearly Parameters
(DUT-1)
EMI Receiver Rohde & ESR7 101133 | 3.48SP3 | 16.09.2025 Yearly
Schwarz
SMLING Conducted
Two Line LISN Scientific 161101 - 06.03.2026 Yearly AC Power
3-2 line Test
Pulse limiter [ O - Rohde &
30 MHz] Schwarz ESH3-22 100811 - 08-07-2025 Yearly
Table 2: Instrument application Software versions
SL. No. Test Type Application Version
software
1 Radiated spurious emission measurement in EMC 32 10.60.20
FAC
> Radiated spurious emission measurement in BAT EMC 3.20.0.17
10mtr SAC
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use

Designed to monitor/collect the telemetry data (Inlet, Outlet, Pilot pressure & Displacement) of the Gas

Regulator. This telemetry data will be logged into the local Memory and either transfer to the Cloud via 4G

LTE CAT M1 wireless communication or to the SCADA system through the Ethernet Communication.

3.2 Ratings and System Details of EQuipment under Test

Table 3: Ratings and System Details as declared by Client*

Radio Protocol

Bluetooth Low Energy

Operating Frequency Range

2402MHz to 2480MHz

No. of Channels 40
Channel Spacing 2MHz
Transmitter Power level(dBm) 5dBm

Measured Peak power (dBm)

0.37dBm@2440MHz_2Mbps

Modulation GFSK

Data Rates 1Mbps,2Mbps
Number of antennas 1

Antenna Gain 3.3dBi

Antenna Type

PCB Antenna

Supply Voltage to Product

24VDC through AC-DC Adapter

Environmental Storage(°C)

-40°C to +70°C

conditions Operating(°C)

-40°C to +70°C

EUT Dimension(L x W x H) in inches

10.2™5.7"*4" in inches

*Disclaimer: The information/data is supplied by the client and the same is considered to arrive at the final value.
Any changes made apart from the specified specification, can directly impact on the tests results. Refer the products

user manual for more details.
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3.3 Measurement Uncertainty:

using a coverage factor of k = 2

Table 4: Measurement Uncertainty

Reported uncertainties represent expanded uncertainties expressed at approximately the 95% confidence level

Parameter Uncertainty
RF output power, conducted +0.67 dB
Power Spectral Density, conducted +0.85 dB
Unwanted Emissions, conducted +2.58 dB
All emissions, radiated +3.67 dB
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4 TEST SET-UP AND OPERATION MODE

4.1 Principle of Configuration Selection
Transmission was enabled with highest possible duty cycle transmission on low, mid and high channel.

4.2 Test Operation and Test Software

Hardware Name: ARMORS8000
Software Version:2.0
BLE Test Firmware: Rev_143

4.3 Special Accessories and Auxiliary Equipment

- None

4.4 Countermeasures to achieve EMC Compliance

- None

4.5 List of frequencies

Frequency Band Channel No. Channel Frequency
(MH2) (MH2)
0 2402
1 2404
2 2406
3 2408
11 2424
12 2426
2402 - 24835 5 530
BLE 20 2442
36 2474
37 2476
38 2478
39 2480

Table 5: List of BLE Centre frequencies
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Channel used for BLE testing.
Channel low: 2402MHz
Channel mid:  2440MHz
Channel high : 2480MHz

4.6 TUV Sample Identification

1. TUV Sample Identification number: A003919647-002 — Radiated & Conducted test Sample.
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5 Operational Description

The Fisher™ ARMOR 8000 Series is a remote monitoring device that is configurable to serve as a regulator
monitoring solution or a station monitoring solution. The ARMOR device offers flexible measurement options,
including 1, 2 or 3 pressure points, remote travel monitoring and discrete monitoring. It communicates through
various channels, such as MQTT/Sparkplug B, cellular connectivity with DeltaV SaaS, Ethernet connectivity and

low-energy Bluetooth® Technology with a dedicated application.
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6 TEST METHODOLOGY

6.1 AC Power lines Conducte

cords normally supplied or recommended

110V AC 60Hz supply

6.1.1 Test Setup Configuration

d emission

Measured levels of ac powerline conducted emission across the 50Q LISN port (to which the EUT is
connected). All emission voltage and current measurements shall be made on each current-carrying
conductor at the plug end of the EUT power cord by the use of mating plugs and receptacles on the
LISN, if used. Equipment shall be tested with power cords that are normally supplied or recommended

by the manufacturer and that have electrical and shielding characteristics that are the same as those

by the manufacturer.

The device is placed on the test table, raised 80cm above the reference ground plane. The vertical
conducting plane is located 40cm to the rear of the device. AC Conducted emission measurement is

made over frequency range from 150 kHz to 30MHz, this measurement was performed an AC adaptor

EUT/AE 01

PSU

/N‘m

to other _{ -

metallic
objects

Vertical reference ground plane

AMNs bonded to a reference ground plane

€yl o
/J// EUT/AE

e

0,1m
‘

_—" EUT/AE

m

0,4 m to vertical reference ground plane

IEC 016/12
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6.2 Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.10-2013.
The equipment under test (EUT) was placed at the middle of the 80 cm high turntable for below 1 GHz
& 1.5 m height for above 1 GHz measurement, and the EUT is 3 meters far from the measuring antenna.
The turntable was rotated 360° for obtaining the maximum emission. The height of the measuring
antennas was scanned between 1 m and 4 m, and the antenna rotated to repeat the measurements for
both the horizontal and vertical antenna polarizations. Repeat the measurement steps until the
maximum emissions were obtained. The measurement above 1000 MHz was performed by horn
antenna, the measurement below 30 MHz was performed by loop antenna, Measurement from 30 MHz
to 200 MHz was performed by Balloon and Biconical Antenna, and measurement from 200 MHz to 1
GHz was performed by Log-Periodic Antenna.

The EUT was rotated around the X-, Y-, and Z-Axis and the results from worst case axis are recorded

6.2.1 Test Setup Configuration

EUT

Jm test distance
H:‘ =] [ EMI-Receiver
J
\ 0

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

3am

Pre-Amplifier Measuring Receiver/
Spectrum Analyzer

o B
- L

1
A

Turntable

Figure 2: Frequency Range 30 MHz — 200 MHz
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Semi-anechoic Chamber

3m

'y
Y

Measuring Receiver /
Spectrum Analyzer

| Pre-Amplifier

EUT

y Turntable

Ground Plane

Figure 3: Frequency Range 200 MHz - 1GHz

Fully anecheic Chamber

Measuring Receiver /
Spectrum Analyzer

Pre-Amplifier—

Figure 4: Frequency Range above 1 GHz
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/ TEST RESULTS

7.1 Maximum Peak Conducted Output Power

Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Test Condition
Normal Test Condition:

Temperature (Norm) = +21.8°C

KDB Guidelines applied:

Pass

FCC part 15 Subpart C 15.247 (b)(3)/
RSS 247 Issue 3 5.4 (d)

Subclause 11.9.1.1 of ANSI C63.10
1IMHz

Peak

Conducted mode

Power <1 W (30 dBm) & e.i.r.p < 4W (36dBm)

Voltage = 24VDC through AC-DC Adapter Relative humidity: 55%

Measurements were made as per section 8.3.1.1 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:

1. All the losses are included during measurement and final values are mentioned in the test report

2. Total Peak Output power (dBm) = Measured Peak power (dBm) + Cable loss (1dB)

3. This product do not support additional beamforming gain / directional gain, it uses single antenna and hence
Directional gain of the single antenna is 3.3 dBi

FCC/ISED ISED
Measured Measured .
Data Channel ; Power e.i.rp
power e.i.r.p S T
rate frequency Limit limit
(dBm) (dBm) (dBm) (dBm)
2402.00 -0.69 2.61 30.00 36.00
Klbszs 2440.00 0.20 3.50 30.00 36.00
2480.00 -1.92 1.38 30.00 36.00
2402.00 -0.65 2.65 30.00 36.00
KSSSS 2440.00 0.15 3.45 30.00 36.00
2480.00 -1.91 1.39 30.00 36.00
2402.00 -0.65 2.65 30.00 36.00
1 Mbps 2440.00 0.15 3.45 30.00 36.00
2480.00 -1.93 1.37 30.00 36.00
2402.00 -0.42 2.88 30.00 36.00
2 Mbps 2440.00 0.37 3.67 30.00 36.00
2480.00 -1.85 1.45 30.00 36.00
Test Plots:
Data Rate: 125Kbps
Mkr1 2.402249 GHz Mkr1 2.439787 GHz
Ref 10 dBm Atten 10 dB -0.694 dBm Ref 11 dBm Atten 10 dB 0.201 dBm
Peak Peak
Log Py Log 5
10 T 10
dB/ T T dB/ el T
offst | | offst [ |
a8 o
M1 52 M1 52
53 FC 53 FC
AA AA
Center 2.402 GHz Span 3 MHz Center 2.44 GHz Span 3 MHz
#Res BUW 1 MHz #/BW 3 MHz Sweep 10 ms (1001 pts) #Res BW 1 MHz #VBW 3 MHz Sweep 10 ms (1001 pts)
Channel frequency: 2402MHz Channel frequency: 2440MHz
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Data Rate: 500kbps
Mkr1 2.479778 GHz Mkr1 2.402294 GHz
Ref 9 dBm Atten 10 dB -1.92 dBm Ref 10 dBm Atten 10 dB -0.65 dBm
Peak Peak
Log > Log ]
10 ] . 10 — I
|

dB - — dB! ] —
Offst | . Offst | .|
11 11
dB dB
M s2 M1 s2
53 FC 53 FC

AA AA
Center 2.48 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz
#Res BUW 1 MHz #VBW 3 MHz Sweep 10 ms (1001 pts) #Res BW 1 MHz #VBW 3 MHz Sweep 10 ms (1001 pts)

Channel frequency: 2480MHz

Channel frequency: 2402MHz

Mkr1 2.439790 GHz Mkr1 2.479781 GHz

Ref 10 dBm Atten 10 dB 0.155 dBm Ref 9 dBm Atten 10 dB -1.919 dBm
Peak . Peak
Log o Log o
10 LT I 10 | N
dB/ — dB ull —
Offst Offst | .~
11 11
dB dB
M1 52 M1 52
S3 FC S3 FC

AA AA
Center 2.44 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 10 ms (1001 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 10 ms (1001 pts)

Channel frequency: 2440MHz

Channel frequency: 2480MHz

Data Rate: 1Mbps

Mkr1 2.402264 GHz

Ref 10 dBm Atten 10 dB -0.659 dBm
Peak
Log o
10 . A
dBy - ——
Offst [
11
dB
M s2
S3 FC

AA
Center 2.402 GHz Span 3 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 10 ms (1001 pts)

Mkr1 2.439802 GHz
Ref 10 dBm Atten 10 dB 0.159 dBm
Peak
1
Log ©
10 el i
e [ -a-\
Offst
1
dB
M1 s2
S3 FC
AA
Center 2.44 GHz Span 3 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 10 ms (1001 pts)

Channel frequency: 2402MHz

Channel frequency: 2440MHz
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Data Rate: 2Mbps

Mkr1 2.473769 GHz Ref Level 1000 B Offset 11,0048 w RBW 3 MHz
Ref 8 dBm Atten 10 dB -1.937 dBm Att 15dB SWT 135 @ VBW 10 MHz  Mode Auto FFT
Peak (@ 1Pk Max
2
Log o M1[1] i '0+2 nI?m
10 1 _""‘"—-;_‘_‘_ M1 2.40252900 GHz|
| 0 dbm- A
dB/ el I P T
ot o . M
o ke
dB ’ y
-20 dBm;
A X
<50 der —~
40 d
M1 52 50 B
53 FC
AL .60 dB
-70 dB
-80 dBm
Center 2.48 GHz Span 3 MHz CF 2.402 GHz 1001 pts Span 10.0 MHz
#Res BW 1 MHz #UBW 3 MHz Sweep 10 ms (1001 pts) . L FA

Channel frequency: 2480MHz

Channel frequency: 2402MHz

RefLevel 10,00 dBm  Offset 11,00 d& w RBW 3 MHz

ReflLevel 10,00 dBm  Offset 11,00 d8 w RBW 3 MHz

Channel frequency: 2440MHz

Att 15d8 SWT 1345 @ VBW 10MHz  Mode Auto FFT Att 15d8 SWT 1345 @ VBW 10MHz  Mode Auto FFT
017k Wax (017K Wax
Mif1] 0.37 dBm)| ML) -1.85 dBm
M 2.43963000 GHZ| 2.47953000 GHz|
0 dom- g —T —— 0dom i}
o ~ — —|
10 il i R R
-10 dém = -10 dBm
< =
- ™~ ™
g N ,// \\\
-20 B -20 dBm—f—
P MW Wz N

; N /
=30 26 dbm
-4008 408
S -50 d
X0 6068
708 s
-80 dBm

-80 dBm
CF 2.4 GHZ 1001 pts Span 10.0 MHZ

CF 2.48 GHZ 1001 pts Span 10.0 MHZ

Channel frequency: 2480MHz
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7.2 DTS Bandwidth & 99% Bandwidth

Result

FCC part 15 Subpart C 15.247 (a) (2)/
Test Specification RSS 247 Issue 3 Section 5.2(a)/
RSS Gen Issue 5 Section 6.7

Pass

Subclause 11.8.1 of ANSI C63.10 for DTS

Test Method
Measurement Bandwidth 1% to 5% of OBW

Detector Peak

Port of testing Conducted mode

Subclause 6.9.3 of ANSI C63.10 for OBW
100 kHz for DTS Bandwidth

Systems using digital modulation techniques may operate

Requirement
least 500 kHz.

Test Condition

Normal Test Condition:

Temperature (Norm) = +22.1°C Voltage = 24VDC through AC-DC Adapter

KDB Guidelines applied:

in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands. The minimum 6 dB bandwidth shall be at

Relative humidity: 55%

Measurements were made as per section 8.2 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:

1. Allthe losses are included during measurement and final values are mentioned in the test report.

2. This product do not support additional beamforming gain / directional gain, it uses single antenna and hence
directional gain of the single antenna is 3.3 dBi.

Data rate Channel 99% 6dB BW Limit
frequency (MHz) (MHz) (MHz)

2402.00 1.10 0.754 0.50

125 Kbps 2440.00 1.09 0.764 0.50
2480.00 1.08 0.730 0.50

2402.00 1.08 0.738 0.50

500 Kbps 2440.00 1.09 0.732 0.50
2480.00 1.06 0.714 0.50

2402.00 1.07 0.729 0.50

1 Mbps 2440.00 1.08 0.757 0.50
2480.00 1.08 0.735 0.50

2402.00 2.07 1.32 0.50

2 Mbps 2440.00 2.07 141 0.50
2480.00 2.05 1.34 0.50

Test Plots:

DTS Bandwidth:

Data Rate: 125Kbps

Ch Freq 2402 GHz Trig Fiee Ch Freq 2.44 GHz Tiig Free
Occupied Bandwidth Occupied Bandwidth
Ref 11 dBm Atten 10 dB Ref 11 dBm Atten 10 dB
#Peak #Peak
Log I Log e ]
07/ Aol 9 T
0 . = 10 A =
dB/ et dB/ [ el o
Offst [———~ [ Offst [t
11 11
dB dB
Center 2.402 GHz Span 3 MHz Center 2.44 GHz Span 3 MHz
#Res BWW 100 kHz FVBW 300 kHz Sweep 10 ms (1001 pts] #Res BUW 100 kHz #FVBW 300 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pwr 99.00 %
1.1137 MHz xdd 50048 1.1166 MHz X8 50043
Transmit Freq Error 35423 kHz Transmit Freq Error 35.039 kHz
x dB Bandwidth 754.989 kHz x dB Bandwidth 764 214 kHz

Channel frequency: 2402MHz Channel frequency: 2440MHz
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Data Rate: 500kbps

Ch Fieq 248 GHz Trig Free Ch Freq 2.402 GHz Tiig Free
Occupied Bandwidth Occupied Bandwidth
Ref 11 dBm Atten 10 dB Ref 11 dBm Atten 10 dB
#Peak #Peak
]
Log = < Log > a
10 = 10
dB/ e v dB/ =~
Offst  [~=ver™ [errem] offst [~
11 11
dB dB
Center 2.48 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz
#Res BUW 100 kHz #FVBW 300 kHz Sweep 10 ms (1001 pts] #Res BUW 100 kHz #FVBW 300 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pwr 99.00 %
1.1033 MHz xdB 50048 1.1372 MHz X8 50043
Transmit Freq Error 34.890 kHz Transmit Freq Error 37.344 kHz
x dB Bandwidth 730.240 kHz x dB Bandwidth 736.728 kHz
Channel frequency: 2480MHz Channel frequency: 2402MHz
Ch Freq 244 GHz Trig  Free Ch Freq 248 GHz Tiig Free
Occupied Bandwidih Occupied Bandwidih
Ref 11 dBm Atten 10 dB Ref 11 dBm Atten 10 dB
#Peak #Peak
L. = Y L. I e
0q b og o
10 A ~ 10 ~
dB/ e ] dB/ il el |
Offst [~ ] B Offst [~*w”
1 11
dB dB
Center 2.44 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz
#Res BWW 100 kHz F#/BW 300 kHz Sweep 10 ms (1001 pts] #Res BWW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pwr 99.00 %
1.1278 MHz xd8 60043 11117 MHz xde 60043
Transmit Freq Error 36.711 kHz Transmit Freq Error 36.372 kHz
x dB Bandwidth 732127 kHz x dB Bandwidth 714.292 kHz
Channel frequency: 2440MHz Channel frequency: 2480MHz

Data Rate: 1Mbps

Ch Fieq 2.402 GHz Trig  Free Ch Freq 2.44 GHz Tiig Free
Occupied Bandwidth Occupied Bandwidth
Ref 11 dBm Atten 10 dB Ref 11 dBm Atten 10 dB
#Peak #Peak |
Log N s el N Log R IS
10 - 10 <.
dB/ ] dB/ o =L
Offst [~ = Offst =~
11 11
dB dB
Center 2.402 GHz Span 3 MHz Center 2.44 GHz Span 3 MHz
#Res BW 100 kHz FVBW 300 kHz Sweep 10 ms (1001 pts] #Res BW 100 kHz #FVBW 300 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pwr 99.00 %
1.1188 MHz xdB 50045 1.1374 MHz xdB 60045
Transmit Freq Error 34732 kHz Transmit Freq Error 34 553 kHz
x dB Bandwidth 729.681 kHz x dB Bandwidth 757.521 kHz

Channel frequency: 2402MHz Channel frequency: 2440MHz
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Data Rate: 2Mbps

Ch Fieq 248 GHz Trig Free Ch Freq 2.402 GHz Tug Free
Occupied Bandwidth Occupied Bandwidth
Ref 11 dBm Atten 10 dB Ref 11 dBm Atten 10 dB
#Peak #Peak
L i il L ENE st Miiincions e
0 s> =% 0 T <
A N o T
s/ sl M i 8/ = =] -y
Offst formms M a ] Offst P/ \
11 11
dB db
Center 2.48 GHz Span 3 MHz Center 2.402 GHz Span 5 MHz
#Res BUW 100 kHz #FVBW 300 kHz Sweep 10 ms (1001 pts] #Res BUW 100 kHz #FVBW 300 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pur 99.00 %
1.1235 MHz xdB 5005 2.0738 MHz xdB 60045
Transmit Freq Error 35.231 kHz Transmit Freq Error 34.022 kHz
x dB Bandwidth 735.911 kHz x dB Bandwidth 1.321 MHz
Channel frequency: 2480MHz Channel frequency: 2402MHz
Ch Fieq 2.44 GHz Trig Fiee Ch Freq 2.48 GHz Tiig Free
Occupied Bandwidih Occupied Bandwidih
Ref 11 dBm Atten 10 dB Ref 11 dBm Atten 10 dB
#Peak #Peak
o e e o < <2
o e P
dB/ e Z = P, dB/ p—— i e
Offst [ o7 offst | " b
11 1
dB dB
Center 2.44 GHz Span 5 MHz Center 2.48 GHz Span 5 MHz
#Res BWW 100 kHz F#/BW 300 kHz Sweep 10 ms (1001 pts] #Res BWW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pwr 99.00 %
2.0758 MHz xdB 60048 2.0521 MHz xdB 60043
Transmit Freq Error 29.859 kHz Transmit Freq Error 33117 kHz
x dB Bandwidth 1.412 MHz x dB Bandwidth 1.347 MHz

Channel frequency: 2440MHz Channel frequency: 2480MHz
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99% Bandwidth:

Data Rate: 125Kbps

Ch Freq 2402 GHz Trig Free Ch Freq 2.44 GHz Tiig Free
Occupied Bandwidth Occupied Bandwidih
Ref 10 dBm Atten 10 dB Ref 10 dBm Atten 10 dB
#Peak #Peak
Log T Log T
10 »d ~ 10 v e
dB/ A T dB/ Ve =N A
Offst A B ] offst pree |/ | N bl I W
1 11
dB dB
Center 2.402 GHz Span 3 MHz Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 10 ms (1001 pts] #Res BW 30 kHz #/BW 100 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pur 99.00 %
1 1041 MHZ xdB  -26.00 dB 1 0913 MHZ xdB  -26.00 dB
Transmit Freq Error 33.984 kHz Transmit Freq Error 34.085 kHz
x dB Bandwidth 1.291 MHz x dB Bandwidth 1.292 MHz
Channel frequency: 2402MHz Channel frequency: 2440MHz

Data Rate: 500kbps

Ch Fieq 248 GHz Trig  Fiee Ch Freq 2402 GHz Tiig Free
Occupied Bandwidih Occupied Bandwidih
Ref 10 dBm Atten 10 dB Ref 10 dBm Atten 10 dB
#Peak #Peak
L L ek i
o) VA L NP 0] o T
i~ Tl [,
dB/ s 4 \ < foortnsl, dB/ _.-«'"‘"‘WL_”f \‘_.JJM""\..
Offst i e I Offst x b —
n = 1 i il
dB dB
Center 2.48 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz
#Res BV 30 kHz FV/BW 100 kHz Sweep 10 ms (1001 pts] #Res BW 30 kHz #F/BW 100 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pwr 99.00 %
1.0859 MHz xdB  -26.00dB 1.0813 MHz xdB  -26.00dB
Transmit Freq Error 33.892 kHz Transmit Freq Error 37.733 kHz
x dB Bandwidth 1.292 MHz x dB Bandwidth 1.342 MHz
Channel frequency: 2480MHz Channel frequency: 2402MHz
Ch Fieq 244 GHz Trig  Free Ch Freq 248 GHz Tiig Free
Occupied Bandwidth Occupied Bandwidih
Ref 10 dBm Atten 10 dB Ref 10 dBm Atten 10 dB
#Peak #Peak I
Log Pty Log PR E—
10 L& 10 raim g
> o x x
B/ o N dB/ T RN ™
Offst L=y, W Offst =,
11 11
dB dB
Center 2.44 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz
#Res BUW 30 kHz #/BW 100 kHz Sweep 10 ms (1001 pts] #Res BW 30 kHz #/BW 100 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pwr 99.00 %
1 0919 MHZ xdB  -26.00 dB 1 0670 MHZ xdB  -26.00 dB
Transmit Freq Error 33.281 kHz Transmit Freq Error 34.426 kHz
x dB Bandwidth 1.327 MHz x dB Bandwidth 1.323 MHz

Channel frequency: 2440MHz Channel frequency: 2480MHz
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Test Report No.:

Data Rate: 1Mbps

Ch Fieq 2402 GHz Tng Free Ch Freq 2.44 GHz Tug Free
Occupied Bandwidth Occupied Bandwidth
Ref 10 dBm Atten 10 dB Ref 10 dBm Atten 10 dB
#Peak #Peak
L | e M e, - L 1A Parbratn -l
0 = = 0
™, N ™ e
dB/ P N AP o dB/ PP Y RV i
Offst L il e Offst [, e
11 11
dB db
Center 2.402 GHz Span 3 MHz Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 10 ms (1001 pts] #Res BW 30 kHz #VBW 100 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 % Occupied Bandwidth Occ BW % Pur 99.00 %
1.0749 MHz xdB  -26.00 dB 1.0861 MHz xdB  -26.00 dB
Transmit Freq Error 29.479 kHz Transmit Freq Error 28.916 kHz
x dB Bandwidth 1.342 MHz x dB Bandwidth 1.328 MHz
Channel frequency: 2402MHz Channel frequency: 2440MHz
Ch Fieq 2.48 GHz Trig  Fiee
Occupied Bandwidih
Ref 10 dBm Atten 10 dB
#Peak
Log I W
10 o] Ty
[~ [,
dB/ P N vy
Offst e [~ ¥ g -
11
dB
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.0844 MHz xdB  -26.00dB
Transmit Freq Error 29.731 kHz
x dB Bandwidth 1.312 MHz

Channel frequency: 2480MHz
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Data Rate: 2Mbps

Ch Freq 2.402 GHz Tng Free

Occupied Bandwidth

2.44 GHz Trng Free

Ch Freq
Occupied Bandwidih

Ref 10 dBm Atten 10 dB Ref 10 dBm Atten 10 dB
#Peak #Peak
Log - Aerdns] = Log A At
&
10 10 S
dB/ ht | S B I dB/ ot | S N I
Offst Il Nl T, Offst 7 e -~ A,
n | '“ n N
db dB
Center 2.402 GHz Span 5 MHz Center 2.44 GHz Span 5 MHz
#Res BW 30 kHz #V/BW 100 kHz Sweep 10 ms (1001 pts] #Res BW 30 kHz #VBW 100 kHz Sweep 10 ms (1001 pis]
Occupied Bandwidth Occ BW % Pur 99.00 % Occupied Bandwidth Occ BW % Pur 99.00 %
20707 MHZ xdB  -26.00dB 20752 MHZ xdB  -26.00dB
Transmit Freq Error 30.406 kHz Transmit Freq Error 27.044 kHz
x dB Bandwidth 2.518 MHz x dB Bandwidth 2.524 MHz

Channel frequency: 2402MHz

Channel frequency: 2440MHz

Ch Freq 2.48 GHz Trig  Free

Occupied Bandwidih

Ref 10 dBm Atten 10 dB
#Peak
1L§9 ] e
ol e
B/ S 5]
offst | .~ .f [ o
1 7 ™
dB
Center 2.48 GHz Span 5 MHz
#Res BW 30 kHz #\/BW 100 kHz Sweep 10 ms (1001 pts]
Occupied Bandwidth Occ BW % Puwr 99.00 %
2.0516 MHz xdB  -26.00dB
Transmit Freq Error 25.929 kHz
x dB Bandwidth 2.521 MHz

Channel frequency: 2480MHz
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7.3 Power Spectral Density

Result Pass

FCC Part 15 Subpart C Section 15.247 (e)/

Test Specification RSS 247 Issue 3 Section 5.2(b)

Test Method Subclause 11.10.2 of ANSI C63.10
Measurement Bandwidth 100 kHz

Detector Peak

Port of testing Conducted mode

For digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall
not be greater than 8 dBm in any 100 kHz band during any
time interval of continuous transmission.

Requirement

Test Condition
Normal Test Condition:

Temperature (Norm) = +21.8 °C Voltage = 24VDC through AC-DC Adapter Relative humidity: 55%

KDB Guidelines applied:

Measurements were made as per section 8.4 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note: All the losses are included during measurement and final values are mentioned in the test report.

Channel Measured Limit
Data rate Frequency PSD (dBm)
(MHz2) (dBm)
2402.00 -3.75 8.00
125 Kbps 2440.00 -2.96 8.00
2480.00 -5.07 8.00
2402.00 -0.76 8.00
500 Kbps 2440.00 0.07 8.00
2480.00 -1.96 8.00
2402.00 -0.98 8.00
1 Mbps 2440.00 0.12 8.00
2480.00 -2.00 8.00
2402.00 -1.59 8.00
2 Mbps 2440.00 -0.72 8.00
2480.00 -2.84 8.00
Test Plots:
Data Rate: 125Kbps
Mkr1 2.4022785 GHz Mkr1 2.4397857 GHz
Ref 6 dBm Atten 5 dB -3.757 dBm Ref 7 dBm Atten 10 dB -2.963 dBm
Peak . Peak .
o e . o °
dB/ - dB/ T
Offst Offst
1 1
dB dB
M1 52 M1 52
$3 FC $3 FC
AA AA
Center 2.402 GHz Span 1.132 MHz Center 2.44 GHz Span 1.146 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2402MHz Channel frequency: 2440MHz
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Data Rate: 500kbps
Mkr1 2.4797920 GHz Mkr1 2.4017806 GHz
Ref 6 dBm Atten 5 dB -5.071 dBm Ref 10 dBm Atten 10 dB 0.767 dBm
Peak Peak
Log - Log N
10 < e e R e 10 | EE— e R S
dB/ e [~ dB! ] ™
Offst Offst e
11 ] 11 el
dB dB
M1 52 M1 52
S3 FC 53 FC
AA AA
Center 2.48 GHz Span 1.095 MHz Center 2.402 GHz Span 1.108 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2480MHz Channel frequency: 2402MHz
Mkr1 2.4397793 GHz Mkr1 2.4797815 GHz
Ref 10 dBm Atten 10 dB 0.078 dBm Ref 10 dBm Atten 10 dB -1.968 dBm
Peak Peak
Log Log 3
10 71 Tt 10 /*-\_,___,#.___um._._ | o]
a8/ ___/ \\ 8 \
Offst Offst I
ik 1 /'—F
dB dB
M1 52 M1 52
S3 FC S3 FC
AA AA
Center 2.44 GHz Span 1.098 MHz Center 2.48 GHz Span 1.071 MHz
#Res BWW 100 kHz #V/BW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2440MHz Channel frequency: 2480MHz
Data Rate: 1Mbps
Mkr1 2.4022759 GHz Mkr1 2.4397876 GHz
Ref 10 dBm Atten 10 dB 0.989 dBm Ref 10 dBm Atten 10 dB 0.129 dBm
Peak Peak R
Log - Log &
10 T IV SR A B 10 —
dB/ ,,,w"’/ﬁ . dB/ ™
Offst ™ Offst
11 vl 11 L]
dB dB
M1 52 M1 52
S3 FC S3 FC
AA AA
Center 2.402 GHz Span 1.095 MHz Center 2.44 GHz Span 1.136 MHz
#Res BUW 100 kHz #V/BW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2402MHz Channel frequency: 2440MHz
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Data Rate: 2Mbps
Mkr1 2.4797858 GHz Mkr1 2.40154262 GHz
Ref 10 dBm Atten 10 dB -2.007 dBm Ref 8 dBm Atten 10 dB -1.595 dBm
Peak Peak .
Log N Log s
10 e T ] 10 P e R el
dB/ L — dB/ L] \q\‘“m
Offst [ Offst |~ 3
1 11
dB dB
{Marker
2.479783824 GHz
-2.007 dBm
M1 52 M1 52
S3 FC S$3 FC
AL AR
Center 2.48 GHz Span 1.104 MHz Center 2.402 GHz Span 1.98 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #V/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2480MHz Channel frequency: 2402MHz
Mkr1 2.43953360 GHz Mkr1 2.4795337 GHz
Ref 8 dBm Atten 10 dB -0.724 dBm Ref § dBm Atten 10 dB -2.846 dBm
Peak R Peak
Log 2 Log -
10 M e | 10 MMW" A R S e Y|
dB/ L™ . dB! e
Offst [ ~ | |offst i i
1 1 ]
dB dB
M1 s2 M1 S2
S3 FC 83 FC
AA AA
Center 2.44 GHz Span 2.12 MHz Center 2.48 GHz Span 2.01 MHz
#Res BUW 100 kHz FVBW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2440MHz Channel frequency: 2480MHz
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7.4 Emissions in non-restricted frequency bands and Conducted Spurious
Emission
Result Pass

FCC part 15 Subpart C 15.247 (d)/

Test Specification RSS 247 Issue 3 Section 5.5

Test Method Subclause 11.11.3 of ANSI C63.10
Measurement Bandwidth 100 kHz

Detector Peak

Port of testing Conducted mode

In any 100kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional
radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 30dB
below that in the 100kHz bandwidth within the band that
contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the
peak conducted power limits.

Requirement

If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, the
attenuation required under this paragraph shall be 30 dB
instead of 20 dB

Test Condition
Normal Test Condition:

Temperature (Norm) = +23.8°C Voltage = 24VDC through AC-DC Adapter Relative humidity: 50%

KDB Guidelines applied:

Measurements were made as per section 8.5 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:
Note: All the losses are included during measurement and final values are mentioned in the test report

Band edge
Value at .
Channel Band edge Reference Minimum
Data band A-B I
rate Frequency frequency edge (A) value (B) (dBc) Limit
(MHz) (MHz) (dBm) (dBm) (dBc)
125 2402.00 2400.00 -48.52 -3.75 -44.77 -20.00
Kbps 2480.00 2483.50 -61.35 -5.07 -56.28 -20.00
500 2402.00 2400.00 -47.22 -0.76 -46.46 -20.00
Kbps 2480.00 2483.50 -57.82 -1.96 -55.86 -20.00
1 Mbos 2402.00 2400.00 -48.62 -0.98 -47.64 -20.00
P 2480.00 2483.50 -58.45 -2.00 -56.45 -20.00
> Mbps 2402.00 2400.00 -34.83 -1.59 -33.24 -20.00
P 2480.00 2483.50 -57.31 -2.84 -54.47 -20.00
Reference Plots:
Data Rate: 125Kbps
Mkr1 2.4022785 GHz Mkr1 2.4397857 GHz
Ref 6 dBm Atten 5 dB -3.757 dBm Ref 7 dBm Atten 10 dB -2.963 dBm
Peak . Peak .
Log L & Log &
10 gl | 10 | e
dB/ N dB/ ™
e vl
dB dB
M1 52 M1 52
53 FC 53 FC
AA AA
Center 2.402 GHz Span 1.132 MHz Center 2.44 GHz Span 1.146 MHz
#Res BUW 100 kHz #V/BW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2402MHz Channel frequency: 2440MHz
Data Rate: 500kbps
Mkr1 2.4797920 GHz Mkr1 2.4017806 GHz
Ref 6 dBm Atten 5 dB -5.071 dBm Ref 10 dBm Atten 10 dB 0.767 dBm
Peak Peak
Log - Log L
10 ] Wl [ PN 10 A
dB/ ...r"‘f-’/ — dB/ /// m\xm
:}‘lﬁst /‘“ ?‘:Tst /,,-"'
dB dB
M1 52 M1 52
53 FC 53 FC
AL AL
Center 2.48 GHz Span 1.095 MHz Center 2.402 GHz Span 1.108 MHz
#Res BUW 100 kHz FVBW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2480MHz Channel frequency: 2402MHz
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Mkr1 2.4397793 GHz Mkr1 2.4797815 GHz
Ref 10 dBm Atten 10 dB 0.078 dBm Ref 10 dBm Atten 10 dB -1.968 dBm
Peak Peak
Log Log 3
10 T 1 10 /E_wm | o]
dB/ - dB/ - —
Ofist Offst
1 - 1
dB dB
M1 52 M1 52
S3 FC S$3 FC
AL Al
Center 2.44 GHz Span 1.098 MHz Center 2.48 GHz Span 1.071 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2440MHz Channel frequency: 2480MHz
Data Rate: 1Mbps
Mkr1 2.4022759 GHz Mkr1 2.4397876 GHz
Ref 10 dBm Atten 10 dB -0.989 dBm Ref 10 dBm Atten 10 dB 0.129 dBm
Peak Peak .
Log /;\M\ Log & I
10 e IR P P 10 ] —
dB/ ..,f"f ™ dBY [
Offst i ] Offst
1 cal 1
dB dB
M1 52 M1 52
$3 FC $3 FC
AA AA
Center 2.402 GHz Span 1.095 MHz Center 2.44 GHz Span 1.136 MHz
#Res BWW 100 kHz #V/BW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #V/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2402MHz Channel frequency: 2440MHz
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Data Rate: 2Mbps
Mkr1 2.4797858 GHz Mkr1 2.40154262 GHz
Ref 10 dBm Atten 10 dB -2.007 dBm Ref 8 dBm Atten 10 dB -1.595 dBm
Peak Peak .
Log N Log s
10 e T ] 10 P e R el
dB/ L — dB/ L] \q\‘“m
Offst [ Offst |~ 3
1 11
dB dB
{Marker
2.479783824 GHz
-2.007 dBm
M1 52 M1 52
S3 FC S$3 FC
AL AR
Center 2.48 GHz Span 1.104 MHz Center 2.402 GHz Span 1.98 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #V/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2480MHz Channel frequency: 2402MHz
Mkr1 2.43953360 GHz Mkr1 2.4795337 GHz
Ref 8 dBm Atten 10 dB -0.724 dBm Ref § dBm Atten 10 dB -2.846 dBm
Peak R Peak
Log 2 Log -
10 M e | 10 MMW" A R S e Y|
dB/ L™ . dB! e
Offst [ ~ | |offst i i
1 1 ]
dB dB
M1 s2 M1 S2
S3 FC 83 FC
AA AA
Center 2.44 GHz Span 2.12 MHz Center 2.48 GHz Span 2.01 MHz
#Res BUW 100 kHz FVBW 300 kHz Sweep 10 ms (1001 pts) #Res BW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Channel frequency: 2440MHz Channel frequency: 2480MHz
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Bandedge Plots:

Data Rate: 125Kbps

Mkr2 2.40180 GHz Mkr2 2.48350 GHz
Ref 6 dBm Atten 5 dB -3.731 dBm Ref 6 dBm Atten 5 dB 61.35 dBm
Peak Peak
Log ’ll Log
10 |I | 10 I T
dB/ dB/ |
Offst J L Offst | L
11 2 [, 1 ]
dB \’f}" '|.\ dB J’ 'L\
DI Ol snthe™ Mt i s \0..,.“..__
-23.8 -25.1
dBm dBm
Center 2.402 GHz Span 50 MHz Center 2.48 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts) #Res BUW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude

1 i} Freq 2.38000 GHz -82.08 dBm 1 ) Freq 248005 GHz -4.992 dBm

2 i} Freq 2.40000 GHz -48 52 dBm 2 ) Freq 248350 GHz -81.25 dBm

3 ) Freq 2.40180 GHz -3.721 dBm

Channel frequency: 2402MHz

Channel frequency: 2480MHz

Data Rate: 500kbps

Mkr3 2.40180 GHz Mkr2 2.48350 GHz
Ref 10 dBm Atten 10 dB -1.428 dBm Ref 10 dBm Atten 10 dB -51.82 dBm
Peak 3 Peak b
Log 1[ Log
10 ||I t 10 f 7
dB/ | dB/ '
Offst I Offst 1
1 11 1 [Tl
dB 9" ‘|I dB If ‘\_
DI o DI
o P VOO S LS O e st e I T P TN i
dBm dBm
Center 2.402 GHz Span 50 MHz Center 2.48 GHz Span 50 MHz
#Res BUW 100 kHz FVBW 300 kHz Sweep 10 ms (1001 pts) #Res BUW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type XK Axis Amplitude

1 m Freq 2.38000 GHz -59.04 dBm 1 ) Freq 2.48025 GHz -3.08 dBm

2 m Freq 2.40000 GHz -47 22 dBm 2 ) Freq 2.48350 GHz -57.82 dBm

3 ) Freq 2 40180 GHz -1.428 dBm

Channel frequency: 2402MHz

Channel frequency: 2480MHz
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Data Rate: 1Mbps
Mkr3 2.40180 GHz Mkr1 2.47975 GHz
Ref 10 dBm Atten 10 dB 1.514 dBm Ref 10 dBm Atten 10 dB -3.214 dBm
Peak E Peak El
Log i Log 'ﬂ
10 ; 10 i
dB/ |r | dB/ |
Offst i Offst I
11 11 11 [11
d8 N d8 f 10,
DI S st ) s . D! . " S oL
21.0 -22.0
dBm dBm
Center 2.402 GHz Span 50 MHz Center 2.48 GHz Span 50 MHz
#Res BWV 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts) #Res BUV 100 kHz #UBW 300 kHz Sweep 10 ms (1001 pts)
Marker Trace Type X Axis Amplitude Marker Trace Typs H Axis Amplitude
1 ) Freg 2.28000 GHz -58.75 dBm 1 [ Freq 2.47975 GHz -3.214 dBm
2 ) Freq 2.40000 GHz -48 82 dBm 2 ) Freq 245355 GHz -58.45 dBm
3 ) Freq 2.40180 GHz -1.514 dBm
Channel frequency: 2402MHz Channel frequency: 2480MHz
Mkr3 2.40205 GHz Mkr2 2.48355 GHz
Ref 10 dBm Atten 10 dB -2.535 dBm Ref 10 dBm Atten 10 dB -57.31 dBm
Peak Peak L
Ly Ly
. il . i
10 Jll ]ll 10 ||I' \
dB/ f l dB/ r, ||
Offst 2 Offst
1 alh 1 ol
dB ‘l '|l dB I|' \I
DI . & A P Wheaens . DI sl ol s et
21.6 22.8
dBm dBm
Center 2.402 GHz Span 50 MHz Center 2.48 GHz Span 50 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts) #Res BUW 100 kHz #/BW 300 kHz Sweep 10 ms (1001 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type XK Axis Amplitude
1 i Frag 2 38000 GHz -58 75 dBm 1 (0] Fraq 2 23030 GHz -4281 dBm
2 5] Freq 2.40000 GHz -34.83 dBm 2 [} Fraq 2 48355 GHz -57.31 dBm
3 5] Freq 2.40205 GHz -2.535 dBm
Channel frequency: 2402MHz Channel frequency: 2480MHz
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7.4.1 Out-Of-Band Emissions
Data Rate: 125Kbps

Mkr3 548.3 MHz
Ref 6 dBm Atten 5 dB £1.05 dBm
Peak
Log
10
dB/
Offst
1k
dB | . .
DI SR IOUT TUUT FFUERTU. SRR SUURGPUTY DY + S sy - ) N
23.8
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #U/BW 300 kHz  Sweep 100.5 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 (1} Fraq 187.7 MHz -82.15 dBm
2 (1) Fraq 319.2 MHz -80.7 dBm
3 {1} Freq 548 3 MHz -81.05 dBm
4 (1) Freq 8814 MHz -81.01 dBm
Channel Frequency:2402MHz Frequency Range 30MHz — 1GHz
Mkrd 9.608 GHz
Ref 6 dBm Atten 5 dB £2.2T dBm
Peak o
Log E
10
dB/
Offst
1"
dB _ .
[;3 3 W"m“hgul-”gﬂ*ﬂ-ﬂ MMMWWWM
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Typ= ¥ Axis Amplitude
1 (1) Freq 2403 GHz -3.776 dBm
2 (1) Fraq £ 804 GHz -81.67 dBm
) {1 Freq 7.208 GHz -80.74 dBm
4 {1} Freq 9.808 GHz -82.27 dBm

Channel Frequency: 2402MHz Frequency Range 1GHz to 26.5GHz
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Mkr3 470.9 MHz

Ref 10 dBm Atten 10 dB -56.04 dBm
Peak
Log
10
dB/
Offst
11
dB
1 = 3 5
DI P & Q 2 n
-23.0
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 100.5 ms (1001 pts)
Warker Trace Type X Axis Amplitude

1 IR} Freq 174.5 MHz -57.62 dBm

2 I3} Freq 285.4 MHz -57.65 dBm

3 5} Freq 470.8 MHz -58.04 dBm

4 5} Freq 850.8 MHz -58.84 dBm

Channel Frequency: 2440MHz

Frequency Range 30MHz — 200MHz

Mkr1 2.454 GHz

Ref 10 dBm Atten 10 dB -2.979 dBm
Peak 1
Log g
10
dB/
Offst
11
dB
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Typs ¥ Axis Amplitude
1 L)) Freq 2454 GHz -2.979 dBm
2 13 Freq 4880 GHz -58 8 dBm
3 {1 Freg 7.320 GHz -57 .58 dBm
4 1) Freq 5780 GHz -58 77 dBm

Channel Frequency: 2440MHz

Frequency Range: 1GHz — 26.5GHz
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Mkr3 494.6 MHz

Ref 10 dBm Atten 10 dB -56.97 dBm
Peak
Log
10
dB/
Offst
1"
dB
Dl | N o I s
251
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 100.5 ms (1001 pts)
Warker Trace Type X Axis Amplitude
1 ) Fraq 192.9 MHz -58.28 dBm
2 ) Fraq 202,58 MHz -57.49 dBm
3 Iy Freq 494 8 MHz -56.97 dBm
4 Iy Freq 886.5 MHz -57.53 dBm

Channel Frequency: 2480MHz

Frequency Range 30MHz — 1GHz

Mkr1 2.479 GHz
Ref 10 dBm Atten 10 dB -4.743 dBm
Peak N
Log &
10
dB/
Offst
1"
dB .
[;5 1 [PPSO+ O PR+ SOV R+ O RVRVRR . S g
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #UBW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Type X Axis Amplitude

1 Iy Freq 2.479 GHz -4.743 dBm

bed Iy Freq 4.980 GHz -58.08 dBm

3 Ly Freq 7.440 GHz -58.78 dBm

4 ) Freq 9.920 GHz -58.15 dBm

Channel Frequency: 2480MHz

Frequency Range: 1GHz — 26.5GHz
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Data Rate: 500Kbps

Mkrd 540.2 MHz
Ref 10 dBm Atten 10 dB -56.06 dBm
Peak
Log
10
dB/
Offst
11
dB ) . .
DI W o & -
-20.8
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 100.5 ms (1001 pts)
harker Trace Type X Axis Amplitude

1 I3} Freq 151.2 MHz -58.04 dBm

2 5} Freq 332.0 MHz -58.48 dBm

3 5} Freq 540.2 MHz -58.08 dBm

4 5} Freq 771.8 MHz -55.22 dBm

Channel Frequency:2402MHz

Frequency Range 30MHz — 1GHz

Mkr1 2.403 GHz

Ref 10 dBm Atten 10 dB 2477 dBm
Peak 1
Log ¢
10
dB/
Offst
11
dB .
[;}_?I{} g M.ﬂ*ﬂu fe) _,2;._\,_ [ " -, %WWM
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Type X Axis Amplitude

1 5} Freq 2.403 GHz -2.477 dBm

2 f5)] Freq 4804 GHz -58.53 dBm

3 1} Freq 7.208 GHz -57.07 dBm

4 I3} Freq 9808 GHz -58 21 dBm
Channel Frequency: 2402MHz Frequency Range 1GHz to 26.5GHz
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Mkrd 792.2 MHz
Ref 10 dBm Atten 10 dB -55.65 dBm
Peak
Log
10
dB/
Offst
11
dB
DI o o 2 o
9.9 P —
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 100.5 ms (1001 pts)
Warker Trace Type X Axis Amplitude
1 IR} Freq 178.5 MHz -57.74 dBm
2 I3} Freq 355.2 MHz -58.55 dBm
3 5} Freq 580.7 MHz -58.58 dBm
4 5} Freq 7922 MHz -55.85 dBm
Channel Frequency: 2440MHz Frequency Range 30MHz — 200MHz
Mkr1 2.454 GHz
Ref 10 dBm Atten 10 dB -1.208 dBm
Peak ;
Log
10
dB/
Offst
11
dB
['}IIE}Q- e T+ Y NIL + U PO« P P L b etk T
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 5} Freq 2.454 GHz -1.208 dBm
2 1} Freq 4880 GHz -58.28 dBm
3 I3} Freq 7.320 GHz -57.8 dBm
4 IR} Freq 9,780 GHz -58.72 dBm

Channel Frequency: 2440MHz

Frequency Range: 1GHz — 26.5GHz
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Mkrd 746.6 MHz
Ref 10 dBm Atten 10 dB -57.29 dBm
Peak
Log
10
dB/
Offst
11
dB . p
DI R+ 30 O - 2 s I N
220
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #U/BW 300 kHz  Sweep 100.5 ms (1001 pts)
Marker Trace Type X Axis Amplitude

1 5} Freq 180.1 MHz -57.03 dBm

2 f5)] Freq 318.4 MHz -56.89 dBm

3 1} Freq 505.2 MHz -57.54 dBm

4 I3} Freq 748,68 MHz -57.29 dBm

Channel Frequency: 2480MHz

Frequency Range 30MHz — 1GHz

Mkr1 2.479 GHz

Ref 10 dBm Atten 10 dB -2.835 dBm
Peak 1
L{)g L
10
dB/
Offst
1
dB
DI """""‘\.n-l-.,,;a . ‘E‘- pipivieprrared b WM
22.0
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #UBW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freg 2.478 GHz -2.835 dBm
2 1) Freq 4980 GHz -58 83 dBm
3 {1 Fraq 7440 GHz -57 54 dBm
4 ) Fraq 9.920 GHz -58 8 dBm

Channel Frequency: 2480MHz

Frequency Range: 1GHz — 26.5GHz
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Data Rate: 1Mbps

Mkr1 154.2 MHz
Ref 10 dBm Atten 10 dB -58.41 dBm
Peak
Log
10
dB/
Offst
1"
dB
DI ay ‘5" 5" et —WMW-..M ;-"- .
21.0
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #U/BW 300 kHz  Sweep 100.5 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 Iy Freq 154.2 MHz -58.41 dBm
bed Iy Freq 240.7 MHz -57.87 dBm
3 Ly Freq 535 4 MHz -58.2 dBm
4 ) Freq 777.7 MHz -57.95 dBm
Channel Frequency:2402MHz Frequency Range 30MHz — 1GHz
Mkr1 2.403 GHz
Ref 10 dBm Atten 10 dB -4.103 dBm
Peak N
Log
10
dB/
Offst
"
dB
[;1 ] “"“‘mﬁ&m "+ T :ﬁ I s PN NP O i
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.403 GHz -2.103 dBm
2 ) Freq 4.804 GHz -58.9 dBm
3 ) Freq 7.208 GHz -58 25 dBm
4 ) Fraq 9.6808 GHz -58.84 dBm

Channel Frequency: 2402MHz Frequency Range 1GHz to 26.5GHz
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Mkr1 154.2 MHz
Ref 10 dBm Atten 10 dB -57.57 dBm
Peak
Log
10
dB/
Offst
11
dB
[:Ig g9 o Q Wuﬂﬂﬂw“' AP 4 TR ) v ) AT it By '
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #J/BW 300 kHz  Sweep 100.5 ms (1001 pts)
Marker Trace Typ= ¥ Axis Amplitude
1 IiH Fraq 154.2 MHz -57.57 dBm
2 IiH Fraq 340.7 MHz -58.23 dBm
3 i Frag 535.4 MHz -52.2 dBm
4 W Frag TT7.7 MHz -57.22 dBm

Channel Frequency: 2440MHz

Frequency Range 30MHz — 200MHz

Mkr1 2.454 GHz
Ref 10 dBm Atten 10 dB -1.027 dBm
Peak ;
Log
10
dB/
Offst
11
dB .
[:'9, . S S W TP IV N I e
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Typs ¥ Axis Amplitude

1 5} Freq 2.454 GHz -1.027 dBm

2 5} Freq 4880 GHz -58.54 dBm

3 f5)] Freq 7.320 GHz -57.22 dBm

4 1} Freq 9760 GHz -58 54 dBm

Channel Frequency: 2440MHz

Frequency Range: 1GHz — 26.5GHz
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Mkrd 753.4 MHz
Ref 10 dBm Atten 10 dB -57.67 dBm
Peak
Log
10
dB/
Offst
11
dB
DI N i 64 P Q"‘L“"-‘F"‘“‘H‘\l— ? P e A
22.0
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 100.5 ms (1001 pts)
Warker Trace Type X Axis Amplitude

1 IR} Freq 185.7 MHz -57.88 dBm

2 I3} Freq 3543 MHz -58.99 dBm

3 5} Freq 519.2 MHz -58.85 dBm

4 5} Freq 7534 MHz -57.67 dBm

Channel Frequency: 2480MHz

Frequency Range 30MHz — 1GHz

Mkr1 2.479 GHz

Ref 10 dBm Atten 10 dB -3.485 dBm
Peak 1
Log L)
10
dB/
Offst
11
dB
[}}_‘Il{} Mmmmmd L e ".Ql\“l - e e " ittt Wit i RN
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 5y Freq 2.479 GHz -3.485 dBm
2 5y Freq 4,980 GHz -58.72 dBm
3 Iy Freq 7440 GHz -57.79 dBm
4 1} Freq 9.920 GHz -58.78 dBm

Channel Frequency: 2480MHz

Frequency Range: 1GHz — 26.5GHz
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Data Rate: 2Mbps
Mkr3 672.1 MHz
Ref 10 dBm Atten 10 dB -55.63 dBm
Peak
Log
10
dB/
Offst
11
dB . -
DI | . PO S s N 7 SO I
-21.6
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #U/BW 300 kHz  Sweep 100.5 ms (1001 pis)
Marker Trace Type X Axis Amplitude
1 1} Freq 133.8 MHz -58.18 dBm
2 I3} Freq 3428 MHz -55.53 dBm
3 IR} Freq 8721 MHz -55.63 dBm
4 I3} Freq 8378 MHz -57.4 dBm

Channel Frequency:2402MHz

Frequency Range 30MHz — 1GHz

Mkr1 2.403 GHz
Ref 10 dBm Atten 10 dB -2.929 dBm
Peak 1
Log <
10
dB/
Offst
1"
dB
[;1 6 M..h-'"“*“‘\u.....? . ,,J.SE.U“,‘Q,,,...-,_M- . iy WWWM
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #UBW 300 kHz Sweep 2.642 s (1001 pts)
harker Trace Type X Axis Amplitude

1 ) Fraq 2.403 GHz -2.929 dBm

2 Iy Freq 4.804 GHz -57.17 dBm

3 Iy Freq 7.208 GHz -57.21 dBm

4 ) Freq 9,808 GHz -58.68 dBm

Channel Frequency: 2402MHz

Frequency Range 1GHz to 26.5GHz
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Mkr2 435.7 MHz
Ref 10 dBm Atten 10 dB -57.45 dBm
Peak
Log
10
dB/
Offst
11
dB
1 - = a
DI s el arll u-n?-a P Y 0,. e ‘Q’—M.n-nu.-*-—-— Q At =
207 [
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 100.5 ms (1001 pts)
harker Trace Type X Axis Amplitude
1 I3} Freq 2027 MHz -58.15 dBm
2 5} Freq 4357 MHz -57.45 dBm
3 5} Freq 844.0 MHz -57.73 dBm
4 5} Freq 868.9 MHz -58.94 dBm
Channel Frequency: 2440MHz Frequency Range 30MHz — 200MHz
Mkr1 2.454 GHz
Ref 10 dBm Atten 10 dB -2.5965 dBm
Peak 1
Log &
10
dB/
Offst
11
dB
[;I{} 7 B R - - o I T
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 5} Freq 2.454 GHz -2.585 dBm
2 1} Freq 4880 GHz -58.48 dBm
3 I3} Freq 7.320 GHz -57.55 dBm
4 IR} Freq 9,780 GHz -58.55 dBm

Channel Frequency: 2440MHz

Frequency Range: 1GHz — 26.5GHz
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Mkr1 157.1 MHz
Ref 10 dBm Atten 10 dB -58.5 dBm
Peak
Log
10
dB/
Offst
11
dB
DI a i Adare s . -Jan by d et o Ly g bt -Q“ﬂ- iy
-22.8
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #U/BW 300 kHz  Sweep 100.5 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 5} Freq 157.1 MHz -52.5 dBm
2 5} Freq 384.3 MHz -57.98 dBm
3 5} Freq 815.9 MHz -57.78 dBm
4 f5)] Freq 832.0 MHz -57.23 dBm

Channel Frequency: 2480MHz

Frequency Range 30MHz — 1GHz

Mkr1 2.479 GHz
Ref 10 dBm Atten 10 dB -5.886 dBm
Peak
1
Log S
10
dB/
Offst
11
dB
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 2.642 s (1001 pts)
Marker Trace Typs ¥ Axis Amplitude
1 {1} Freq 2.479 GHz -5.586 dBm
2 {1} Freq 4980 GHz -58.75 dBm
3 (1) Freq T.440 GHz -57.78 dBm
4 (1} Fraq 9.920 GHz -59.08 dBm

Channel Frequency: 2480MHz

Frequency Range: 1GHz — 26.5GHz
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7.5 Spurious Radiated Emissions & Restricted Bands of Operation
Result Pass

FCC part 15 Subpart C 15.247 (d) / (15.209 & 15.205)/

Test Specification RSS-Gen Issue 5, Section 8.9 /8.10

Test Method ANSI C63.10

Semi Anechoic Chamber 9kHz - 1 GHz

Measurement Location Fully Anechoic Chamber 1 GHz - 26GHz

100 kHz for frequency range < 1GHz

Measurement Bandwidth 1 MHz for Frequency range >1GHz

Detector Refer remarks below
Measuring Distance 3m
Requirement As per the limits mentioned in the below table

Test setup Refer TEST METHODOLOGY

Table 6: Transmitter limits for Radiated emission

Frequency Field strength Field strength Distance of
(MHz) (uvim) (dBpV/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 - 1.705 24000/F(kHz) 33.80 - 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 435 3
216-960 200 46.0 3
Above 960 500 54.0 3

Remark: * The limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz is at 300 meter, 30 meter and 30 meter range respectively, which corresponds to 128.51 —
93.80, 73.80 — 62.96 and 69.54 dBuV/m at 3m range by extrapolation calculation and the measurement of
loop antenna.

The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz Radiated emission
limits in these three bands are based on measurements employing an average detector.

Test Conditions:

Temperature (Norm) = +23.4°C Voltage = 24VDC through AC-DC Adapter Relative humidity: 58%



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prifbericht - Nr.:
Test Report No.:

IN25JD8U 001

Seite 50 von 74
Page 50 of 74

Test results:

Note: All the losses are included during measurement and final values are mentioned in the test report. Refer TEST

METHODOLOGY for more details

Test results for frequency range 9kHz — 30MHz

No emissions found in frequency range 9 kHz to 30 MHz, and measured levels are below 20dB from the limit line,

hence not reported.

Table 7: Test results for frequency range 30MHz — 200MHz

Measured Measured _ .
o ey Limit Margin
Mode Polarization Frequency emission (dBuV/m) (dB)
(MHz) (dBuV/m) H
31.61(QP) 32.09 40.00 -7.91
41.13(Pk) 27.61 40.00 -12.39
Vertical 49.11(PK) 29.28 40.00 -10.72
77.70(Pk) 29.97 40.00 -10.03
90.06(Pk) 26.94 43.50 -16.56
Power supply
31.65(Pk) 25.33 40.00 -14.67
48.75(Pk) 21.13 40.00 -18.87
Horizontal 77.52(Pk) 33.02 40.00 -6.98
87.84(Pk) 26.18 40.00 -13.82
96.09(Pk) 29.77 43.50 -13.73
35.55(Pk) 25.99 40.00 -14.01
37.5(Pk) 22.50 40.00 -17.50
Vertical 54.87(Pk) 16.67 40.00 -23.33
77.67(Pk) 19.79 40.00 -20.21
97.47(Pk) 22.37 43.50 -21.13
Battery
47 .49(Pk) 12.57 40.00 -27.43
51.90(Pk) 12.58 40.00 -27.42
Horizontal 80.40(Pk) 12.68 40.00 -27.32
81.93(Pk) 14.08 40.00 -25.92
97.83(Pk) 12.11 43.50 -31.39
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Table 8: Test results for frequency range 200MHz — 1GHz

Measured Measured Limit Margin
Mode Polarization | Frequency emission
(MH2) @Buv/m) | (@BRV/M) | (dB)
228.98(Pk) 23.52 40.00 -16.48
245.81(Pk) 23.78 40.00 -16.22
Vertical 315.50(Pk) 26.41 40.00 -13.59
326.81(Pk) 27.68 40.00 -12.32
Power 415.25(Pk) 26.06 43.50 -17.44
supply 275.66(Pk) 30.56 40.00 -9.44
278.99(Pk) 27.07 40.00 -12.93
Horizontal 312.17(Pk) 32.87 40.00 -7.13
315.50(Pk) 34.48 40.00 -5.52
328.79(Pk) 30.23 43.50 -13.27
325.37(Pk) 24.03 40.00 -15.97
331.55(Pk) 27.04 40.00 -12.96
Vertical 343.79(Pk) 30.82 40.00 -9.18
354.23(Pk) 27.72 40.00 -12.28
362.93(Pk) 20.47 43.50 -23.03
Battery
234.59(Pk) 13.13 40.00 -26.87
274.10(Pk) 15.56 40.00 -24.44
Horizontal 361.70(Pk) 19.90 40.00 -20.10
507.74(Pk) 21.01 40.00 -18.99
887.42(Pk) 28.12 43.50 -15.38
Test Plots:
Mode: Power supply
. #1-30MHz-200Wartical)
) ;z 3243 MHz: 38.565 dBuV/m| ,m'
< 3 //,’. \V\\”N\/‘\ /4/\ = L\ J A
” -%J,/ \\ﬁw‘// ”‘-"'"”‘\A»W:*‘”‘J - "'/ ‘\‘/ '\\“VM'\/AMWMW“%WM\“N

— 47 CFR Part 15 section 15.209, Radiated emissi
— 47 CFR Part 15 section 15.209, Radiated emissi

50 M 60 M

70M

Frequency [Hz]

80M  90M 100M 110M 120M130M

ion limits Average/3.0m — 47 CFR Part 15 section 15209, Radiated emission limits QPeak/3.0m
ion limits Peak/3.0m — Peak (Vertical)

150M  170M  200M

Channel Frequency 30MHz — 200MHz

Polarization Vertical
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#2-30MHz-200Miiiarizontal)

Frequency [Hz]

— 47 CFR Part 15 section 15.209, Radiated emission limits Average/3.0m — 47 CFR Part 15 section 15.209, Radiated emission limits QPeak/3.0m
— 47 CFR Part 15 section 15.209, Radiated emission limits Peak/3.0m — Peak (Horizontal)

100
%
80
70
31.65 MHz: 25.33 dBuV/m|
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=a
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3
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20
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0
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Polarization Horizontal

#1-200MHz-1@Mertical)
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Mode: Battery

#1-30MHz-200MWertical)

97.47 MHz: 22.373 dBuV/m|

35.55 MHz: 25.998 dBuV/m|

54.87 MHz: 16.676 dBuV/m|
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o

o’ "N !

Pty
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\ A
WM\‘\»‘MWJ LA MWM»M» g
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— 47 CFR Part 15 section 15.209, Radiated emission limits Average/3.0m — 47 CFR Part 15 section 15.209, Radiated emission limits QPeak/3.0m
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#1-200MHz-1GMertical)
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Table 9: Test results for the frequencies above 1GHz;

Data Rate: 125Kbps

Channel Measured A Measured Limi Mardi
Frequency Frequency Int'enn.a Emission Imit argin
(MHz) (MHz) Polarization (dBuV/m) (dBuv/im) (dB)
2402(Pk) 89.20 - -
2402(Av) 87.99 - -
2390(Pk) 36.43 74.00* 37.57
2390(Av) . 23.70 54.00* -30.30
4804(PK) Vertical 42.16 74.00 31.84
4804(Av) 3114 54.00 22.86
7206(PK) 45.94 74.00 -28.06
D402 7206(Av) 33.94 54.00 220.06
2402(Pk) 88.74 ; -
2402(Av) 87.56 - :
2390(Pk) 37.14 74.00* -36.86
2390(Av) Horiontal 23.82 54.00* -30.18
4804(PK) 43.36 74.00 -30.64
4804(AV) 32.23 54.00 21.77
7206(Pk) 45.43 74.00 2857
7206(Av) 33.80 54.00 220.20
2440(PK) 91.45 - .
2440(AV) 90.32 : :
4880(Pk) . 49.76 74.00 2404
4880(Av) Vertical 42.53 54.00 11.47
7320(Pk) 46.24 74.00 27.76
2440 7320(Av) 34.01 54.00 -19.99
2440(PK) 90.52 - -
2440(AV) 89.34 - -
4880(PK) Horiontal 47.30 74.00 -26.70
4880(Av) 38.21 54.00 [15.79
7320(PK) 45.52 74.00 28.48
7320(Av) 33.77 54.00 20.23
2480(PK) 88.23 - :
2480(Av) 87.22 - -
2483.5(PK) 37.77 74.00* -36.23
2483 5(Av) . 25.62 54.00* 28.38
4960(PK) Vertical 51.22 74.00 2278
4960(Av) 44.46 54.00 954
7440(Pk) 45.32 74.00 28.68
2480 7440(AV) 33.74 54.00 -20.26
2480(PK) 87.16 - :
2480(Av) 86.13 - -
2483.5(PK) 37.74 74.00* -36.26
2483 5(Av) . 25.29 54.00* 28.71
4960(PK) Horizontal 47.53 74.00 26.47
4960(Av) 38.87 54.00 1513
7440(Pk) 45.62 74.00 28.38
7440(AV) 33.76 54.00 20.24

_ = Fundamental Frequency
*> Restricted Band edges
Pk: Peak Detector;

Av: Average Detector
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Data Rate: 500Kbps
Channel Measured Measured o .
Frequency Frequency Antenna Emission Limit Margin
(MH2) (MH2) Polarization (dBuV/m) (dBuv/im) (dB)
2402(PKk) 89.42 - -
2402(Av) 88.33 - -
2390(Pk) 37.10 74.00% -36.90
2390(Av) ) 23.91 54.00* -30.09
4804(Pk) Vertical 43.71 74.00 30.29
4804(Av) 32.44 54.00 -21.56
7206(Pk) 46.69 74.00 -27.31
7206(Av) 34.05 54.00 -19.95
2402
2402(PKk) 88.83 - -
2402(Av) 87.74 - -
2390(PkK) 37.57 74.00* -36.43
2390(Av) , 23.89 54.00* -30.11
4804(PK) Horizontal 43.00 74.00 31.00
4804(Av) 31.15 54.00 -22.85
7206(Pk) 46.44 74.00 -27.56
7206(Av) 34.12 54.00 -19.88
2440(Pk) 91.53 - -
2440(Av) 90.52 - -
4880(Pk) _ 49.14 74.00 -24.86
4880(AV) Vertical 4178 54.00 12.22
7320(PKk) 45.98 74.00 -28.02
2440 7320(Av) 34.09 54.00 -19.91
2440(Pk) 90.53 - -
2440(Av) 89.51 ; )
4880(Pk) _ 49.77 74.00 -24.23
4880(Av) Horizontal 42.43 54.00 -11.57
7320(Pk) 46.86 74.00 -27.14
7320(Av) 33.69 54.00 -20.31
2480(Pk) 88.08 - -
2480(Av) 87.13 - -
2483.5(Pk) 37.97 74.00* -36.03
2483.5(Av) ) 25.61 54.00* -28.39
4960(Pk) Vertical 50.93 74.00 -23.07
4960(Av) 44.93 54.00 -9.07
7440(Pk) 45.98 74.00 -28.02
7440(Av) 33.82 54.00 -20.18
2480
2480(Pk) 87.08 - -
2480(Av) 86.11 - -
2483.5(Pk) 38.09 74.00* -35.91
2483.5(Av) _ 25.15 54.00* -28.85
4960(PK) Horizontal 47.76 74.00 -26.24
4960(Av) 39.47 54.00 -14.53
7440(PK) 46.43 74.00 -27.57
7440(Av) 33.84 54.00 -20.16

_ = Fundamental Frequency
*> Restricted Band edges
Pk: Peak Detector;

Av: Average Detector
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Data Rate: 1Mbps
Channel Measured Measured - .
Frequency Frequency A|nth na Emission d L|m|/t M?jrgm
(MH2) (MH2) Polarization (dBuV/m) (dBuv/im) (dB)
2402(Pk) 89.40 - -
2402(Av) 88.33 - -
2390(Pk) 37.00 74.00* -37.00
2390(Av) ) 23.78 54.00* -30.22
4804(Pk) Vertical 42.62 74.00 -31.38
4804(Av) 31.35 54.00 -22.65
7206(Pk) 46.78 74.00 -27.22
7206(Av) 33.96 54.00 -20.04
2402
2402(Pk) 88.65 - -
2402(Av) 87.57 - -
2390(Pk) 36.63 74.00* -37.37
2390(Av) , 23.87 54.00* -30.13
4804(PK) Horizontal 45.87 74.00 28.13
4804(Av) 35.98 54.00 -18.02
7206(Pk) 46.01 74.00 -27.99
7206(Av) 33.79 54.00 -20.21
2440(PKk) 91.38 - -
2440(Av) 90.39 - -
4880(Pk) _ 49.33 74.00 -24.67
4880(AV) Vertical 42.18 54.00 11.82
7320(Pk) 47.09 74.00 -26.91
0440 7320(Av) 34.08 54.00 -19.92
2440(PK) 90.31 - -
2440(Av) 89.31 - -
4880(Pk) _ 48.50 74.00 -25.50
4880(Av) Horizontal 40.69 54.00 -13.31
7320(Pk) 46.15 74.00 -27.85
7320(Av) 33.79 54.00 -20.21
2480(Pk) 88.14 - -
2480(Av) 87.21 - -
2483.5(PK) 38.83 74.00* -35.17
2483.5(Av) ) 25.67 54.00* -28.33
4960(Pk) Vertical 52.50 74.00 -21.50
4960(Av) 47.13 54.00 -6.87
7440(Pk) 46.00 74.00 -28.00
7440(Av) 33.74 54.00 -20.26
2480
2480(Pk) 87.03 - -
2480(Av) 86.08 - -
2483.5(PK) 38.84 74.00* -35.16
2483.5(Av) _ 25.07 54.00* -28.93
4960(Pk) Horizontal 47.28 74.00 26.72
4960(Av) 39.38 54.00 -14.62
7440(PK) 46.38 74.00 -27.62
7440(Av) 33.98 54.00 -20.02

_ = Fundamental Frequency
*> Restricted Band edges
Pk: Peak Detector;

Av: Average Detector
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Data Rate: 2Mbps
Channel Measured Measured - .
Frequency Frequency Antenna Emission Limit Margin
(MH2) (MH2) Polarization (dBuV/m) (dBuv/m) (dB)
2402(PKk) 89.32 - -
2402(Av) 86.54 - -
2390(Pk) 36.71 74.00* -37.29
2390(Av) , 23.74 54.00* -30.26
4804(Pk) Vertical 44.26 74.00 29.74
4804(Av) 33.24 54.00 -20.76
7206(Pk) 47.55 74.00 -26.45
7206(Av) 35.02 54.00 -18.98
2402
2402(Pk) 88.83 - -
2402(Av) 86.07 - -
2390(PkK) 36.73 74.00* -37.27
2390(Av) , 23.81 54.00* -30.19
4804(PK) Horizontal 4559 74.00 28.41
4804(Av) 34.37 54.00 -19.63
7206(Pk) 46.92 74.00 -27.08
7206(Av) 34.78 54.00 -19.22
2440(PK) 91.32 - -
2440(Av) 88.72 - -
4880(Pk) _ 49.44 74.00 -24.56
4880(AV) Vertical 39.85 54.00 14.15
7320(Pk) 46.89 74.00 -27.11
0440 7320(Av) 34.99 54.00 -19.01
2440(Pk) 90.02 - -
2440(Av) 87.37 - -
4880(Pk) _ 47.04 74.00 -26.96
4880(Av) Horizontal 37.35 54.00 -16.65
7320(Pk) 47.02 74.00 -26.98
7320(Av) 34.69 54.00 -19.31
2480(Pk) 88.19 - -
2480(Av) 85.80 - -
2483.5(Pk) 42.63 74.00* -31.37
2483.5(Av) _ 30.82 54.00* -23.18
4960(Pk) Vertical 51.50 74.00 -22.50
4960(Av) 43.13 54.00 -10.87
7440(Pk) 46.48 74.00 -27.52
7440(Av) 34.50 54.00 -19.50
2480
2480(PkK) 86.89 - -
2480(Av) 84.46 - -
2483.5(Pk) 40.49 74.00* -33.51
2483.5(Av) _ 29.08 54.00* -24.92
4960(PK) Horizontal 46.47 74.00 2753
4960(Av) 36.32 54.00 -17.68
7440(Pk) 46.90 74.00 -27.10
7440(Av) 34.64 54.00 -19.36

_ = Fundamental Frequency
*> Restricted Band edges
Pk: Peak Detector;

Av: Average Detector
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Test Plots:
Restricted Bands of Operation

Data Rate: 1Mbps
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IN25JD8U 001

Spurious Radiated emission:
Data Rate: 1Mbps
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Channel frequency:2440MHz
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Channel frequency: 2480MHz
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IN25JD8U 001

Restricted Bands of Operation

Data Rate: 2Mbps
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Channel frequency: 2402MHz
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Channel frequency: 2440MHz
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Channel Frequency: 2480MHz
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7.6 AC Power lines Conducted Emission

Result Pass
Test Specification . FCC Part 15 Section 15.207/RSS Gen Issue 5 Section 8.8
Test Method : ANSI C 63.10-2013
Testing Location : Screened room
Measurement Bandwidth :  9kHz
Frequency Range : 150kHz — 30MHz
Supply Voltage : 110VAC,60Hz
Test Method . Refer TEST METHODOLOGY

Table 10: Limits for Conducted power line emission

F":ﬂ:;‘;“f QP Limit AV Limit
(MHz2) (dBpV) (dBuV)

015-05 66 — 56* 56 — 46*
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency
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Test Conditions:
Temperature (Norm) = +22.3°C Voltage = 110VAC through AC-DC Adapter Relative humidity: 57%

Test results:

110VAC-60Hz-Line

FocHT Cor ot 15 secon 15207 -Qrenhs
ittty
100
dBuV 90 |
80 |
70 |
60 | ‘
50 | |
40 |
30 |
20 |
10 |
0
-10 \ \
150kHz M 10M 30MHz
Frequency Line: Phase 1
Quasi Peak:
o | o | oy | g | comments
0.58645 43.74 56 -12.26 Pass
2.34505 40.39 56 -15.61 Pass
3.5188 39.68 56 -16.32 Pass
16.40485 40.74 60 -19.26 Pass
1.76105 36.08 56 -19.92 Pass
1.1427 35.56 56 -20.44 Pass
6.49165 29.1 60 -30.9 Pass
Average:
o | o | by | gy | comments
0.58645 27.75 46 -18.25 Pass
16.40485 27.34 50 -22.66 Pass
2.34505 23.23 46 -22.77 Pass
3.5188 21.92 46 -24.08 Pass
1.76105 19.67 46 -26.33 Pass
6.49165 22.23 50 -27.77 Pass
1.1427 13.99 46 -32.01 Pass



http://www.tuv.com/

A TUVRheinland®

Produkte www.tuv.com
Products
Prufbericht - Nr. IN25JD8U 001 oo 7301 74
110VAC-60Hz-Neutral:
ol ch o 15 secton 15507 -Qhonts
ey
100
dBuV 90 |
80 |
70 |
60 |
50 | ‘
40 |
30 |
20 |
10
0
-10 ‘ ‘
150kHz M 10M 30MHz
Frequency Line: Neutral
Quasi peak:
e | o | by | gy | comments
0.58645 42.65 56 -13.35 Pass
2.34505 40.94 56 -15.06 Pass
3.51615 40.37 56 -15.63 Pass
16.28705 41.59 60 -18.41 Pass
1.75885 37.22 56 -18.78 Pass
4.0974 35.21 56 -20.79 Pass
1.10845 34.15 56 -21.85 Pass
Average:
Fre(mezr;cy (5 E\:S) (<|1_ IBn:ll\t/) M(?jrg)m Comments
0.58645 24.94 46 -21.06 Pass
2.34505 23.68 46 -22.32 Pass
16.28705 27.28 50 -22.72 Pass
3.51615 23.11 46 -22.89 Pass
1.75885 20.5 46 -25.5 Pass
4.0974 18.74 46 -27.26 Pass
1.10845 12.79 46 -33.21 Pass
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