TEST REPORT

Report number :7191189243-09
Issue date : 03/09/2018
Applicant : Panasonic AVC Networks Singapore
Equipment under test (EUT) . Bluetooth Module.
Model name . RSNEO41B1
Date of test ;. 13/08/2018
Test place : TUV SUD PSB Pte. Ltd.

No.1 Science Park Drive
Singapore 118221

Test results . PASS

The results in this report are applicable only to the equipment tested.
This report shall not be re-produced except in full without the written approval of TUV SUD PSB Pte. Ltd.

Tested by;

Chang Wai Kit

Approved by; ‘ 9

Lim Cher Hwee
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Summary of Test

1. Purpose of test

Ordinance on Technical Standards Conformity Certification of Specified Radio Equipment
2.4GHz Band wide band low power data communication System

2. Standards
Certification Ordinance Article 2 Clause 1 Item19

1) Test Methods
Ministry of Internal Affairs and Communications Notification Article 88 Appendix 43

2) Deviation from standards
None

3. List of applied test to the EUT

Artlcle.88 Classification of EUT Condition Result
Appendix 43
1 Voltage fluctuation Conducted PASS
3 Frequency Tolerance Conducted PASS
4 Occupied Bandwidth Conducted PASS
4 Spread Bandwidth Conducted N/A
5 Unwanted (Spurious) Emission Conducted PASS
Strength
6 RF Output Power Tolerance Conducted PASS
7 Secondary Emitted Radio Wave Conducted PASS
Strength
8 Carrier Sensing Function (1) Conducted N/A
9 Carrier Sensing Function (2) Conducted N/A
10 Absoluto Gain of Transmission Conducted N/A
_ Antenna _
11 Angle Width of Ffrlryuml Radiation from Conducted N/A
Transmission Antenna
12 Interference Prevention Function Conducted PASS
13 Hopping frequency dwell time Conducted N/A

1) Test set up
Table-Top

2) Modification to the EUT by laboratory
None
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Test Information

1. Applicant

Panasonic AVC Networks Singapore

202, Bedok South Avenue 1,

Singapore 469332

Phone: +65-6222-7222 | Fax: +65-6299-1212

2. Equipment under test
Bluetooth Module

3. Model number
RSNEO041B1

4, Serial number
Nil.

5. Size
(W) 29 x (D) 15 x (H) 1.2 mm

6. Terminal limitation
-20°C to 50°C

7. RF Specification Frequency range
2402-2480MHz

8. Number of RF Channels
40 Channels

9. Modulation method

GFSK, Gaussian Frequency Shift Keying

10. Data rate

1MBps

11. Variation of the family model(s)
None
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Configuration of equipment

1. Frequency tolerance, Occupied band width,
Unwanted(Spurious) emission strength, Secondary emitted radio wave strength

EUT Attenuator Spectrum

2. RF output power tolerance

CMW200 Radio
Communication

EUT Attenuator
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Test results

S/N: Nil
Date of test 2018/8/12
Environment of test room Temperature 23.8 °C
Humidity 60.5 %
Peak Antenna Gain 1.63 dBi
Declaration Output Power 6 mW
Declaration Output Power 7.7815 dBm
E.ILR.P. 9.4115 dBm
Input Power Voltage 3.3 VDC
Tested Circit Insertion Loss 0.9 dB
Frequency equal to the Transmission rate | Not Applicable MHz
ON TIME .
(1sec o less) Not Applicable ms
Transmission
. OFF TIME .
Time
(0.1sec or more) Not Applicable ms
Ratio Not Applicable -
Packet Type (Mode) Not Applicable mode
Transmit Speed Not Applicable MHz

Test category :

2.4GHz Band Low-Power Data Communication System (GFSK/0-39ch)

The reason why the

tests are performed When the input voltage to receiver RF circuit varies below +1% as the input voltage from

only at rated
voltage :

the external power supply to the receiver varies +10% (excluding power supply):

Measurement Frequency MHz 2402 2440 2480 Result Limit Note
Channel Number Ch. 0 19 39 -
Frequency Measurements MHz 2401.979159 |2439.977855 |2479.976908 -—-
Frequency Tolerance ppm -8.67652 -9.07582 -9.31129 PASS | +50x10°50ppm)
Occupied Bandwidth MHz 1.772 1.768 1.751 PASS |26MHz or below|
RF Output Power mw 2.951209 3.801894 5.495409 PASS 10mW or below
RF Output Power Tolerance % -50.813180 | -36.635101 -8.409854 +20 to -80%
uW/MHz 0.000714 0.000891 0.000951 PASS |2 5uW/MHz or below
30 to 2387MHz
MHz 2376.350 478.900 2323.690 | = -
Unwanted 2387 t0 2400MHz uW/MHz 0.545758 0.000359 0.000187 PASS  |25uW/MHz or below
(Spurious) MHz 2399.989 2387.732 2399.941 | —
Emission uW/MHz 0.000513 0.000982 0.014894 PASS  |25uw/MHz or below
Strength | 2483.5 t0 2496.5MHz
MHz 2495.327 2491.866 2483502 | -
uW/MHz 0.024491 0.014655 0.006998 PASS |2:5uW/MHz or below
2496.5 to 12500MHz
MHz 2558.800 2595.400 2635.700 | -
nw 0.000857 0.000703 0.000698 PASS [4nW or below
30 to 1000MHz
Secondary MHz 378.750 221.730 225400 | -
i i nw 0.068707 0.063680 0.030061 PASS |20nW or below
Emitted Radiol 511 5 10000MHz
Wave MHz 9602.200 9753.900 9913.200 | -----
Strength nw 0021478 | 0012764 | 0.014028 | PASS |20nW or below
10000 to 12500MHz
MHz 12373.900 12244.500 12434400 [ --—---
Interference Prevention Function Good PASS
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Measurement equipment list

USE Equipment Company Model No. Serial No. Callg;ated Cal. Method| Cal. Due | Cal. Date
1 [Spectrum Analyzer Agilent E4440A MY 45304764 |sgren rectraoges singapre C 09/01/2019 109/01/2018
2 |DC Power Supply Agilent E3620A MY40000448 |zt recrioge singzpre C 27/03/2019 127/03/2018
3 |universal Radio Communications Tester | R&S CMU200 837587/068 _ [rotcea setwarz asiapre C 13/02/2019 ]13/02/2018
4 |Fixed Coaxial Attentuator [MCLI FAS-8-20 Nil National Metroogy Centre C 20/03/2019 |20/03/2018

Notel: BIFEHIBRORIE (L. 1EMBEITT,
The calibration of measurement equipment is valid for one year period.
Note2: "X" [ZfE AL = RIEHBRTT
"X" used equipment.
Note3: BIE A% ... 1) BITATBUE AN BB ETIFREE (LUTIMB 1LV ) XIEFEE O +H/\E—EOEERERBAITS

Cal.Method ... BRIE

a) : Calibration conducted by the National Institute of Information and Communications Technology(NICT)(hereinafter referred to
as "NICT") or a designated calibration agency under Article 102-18 paragraph (1)

) HEE (FREFEZREE+—B)FE=1THE& XEFEEE+MEE ORECEIGKE

b) : Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law (Law No. 51 of 1992)

N:HAEICBVDTITSBRETHOT. MERIEET &0\ E—EOEEEEMENTIREICHSY
ERAESI0)

c): Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by the NICT or a designated
calibration agency under Article 102-18 paragraph (1)

) BIRE=ZDTRICIBIFLBERZOMOBRBETH DT ADSNETONTNDIBIFHRIEES
2= DEAVTITORES

d): Calibration conducted by using measuring instruments and other equipment listed in the right column of Table No. 3 attached
hereto, which shall have been given any of calibration, etc. listed above from a) to c)
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Abo

ut uncertainty of measured value

Parameter Uncertainty
Total Frequency +74Hz
Total RF power conducted +1.0dB
Spurious emissions conducted +1.0dB
Temperature +1C
Humidity +1%
Judge Measured value and standard limit value
Casel Standard limit value
|
I+Uncertainty -Uncertainty
| Even if it takes uncertainty into consideration,
| Measured value imi i i
PASS ; a standard limit value is fulfilled.
Case2 I
|
Although measured value is in a standard limit value,
| a limit value won't be fulfilled if uncertainty is taken into consideration.
I
Case3 :
I Although measured value exceeds a standard limit value,
I a limit value will be fulfilled if uncertainty is taken into consideration.
|
FAIL Case4 I
|
| Even if it takes uncertainty into consideration,
: a standard limit value isn't fulfilled.
1
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Photographs

Conducted Measurement Photo
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Test chart
8.1 BEHD

Frequency tolerance

Ch.0: 2402MHz

Agilent [ Peak Search

Next PeakI

Next Pk Right

Next Pk Left

[
WJ"«,( Mﬁﬂ\umnﬂfﬂ'h\"\wqub 'iWNWMN"WMMIWM"wﬂ W" o]

Min Search

Pk-Pk Search

Marker !

2" |2.4081979159 GHz \\ =
452 dB 3

| 19e LIRS o e ore

< 1 of 2

Ch.19: 2440MHz

% Agilent Peak Search

Next Peak
Next Pk Right
Next Pk Left
\

Min Search|

Pk-Pk Search

Marker

2439977855 GHz Mkr > CF
5.80 dBm —
L o e Bls ] 1af 2

File Operation Status. A:\SCRENG15.GIF file saved

Ch.39: 2480MHz

4 Agilent Peak Search
. Next Peak

Next Pk Right
Next Pk Left

- Min Search
LaAw

Pk-Pk Search

|

Marker
o | 2.479976908 GHz Mkr > CF
7.35 dBm -
. 1 of 2

File Operation Status. A:\SCREN®16.GIF file saved



Occupied bandW|dth / Spread bandwidth

Ch.0: 2402MHz

Agilent 21:04:12 13 Aug 2018 Marker

e
Ch Freq 2.482 GHz T Hae Select Harker

Occupied Bandwidth —- -
Marker 2.481376100 GH=z Normal
Delta
Delta Pair

(Tracking Ref)
ef al

S$pan Pair

Span Center

Occupied Bandwidth occ BH % PWr Off
1.2432 MHz % dB -26.00 oo || IR

Transmit Freq Error 1.85 1I"Iofrgl
% dB Bandwidth 1. g

Ch.19: 2440MHz

Agilent 21:84:57 13 Aug 20818 Peak Search
Ch Freq 2.44 GH=z Trig Free Next Peak

Occupied Bandwidth
Marker 2.439715500 Next Pk Right

Next Pk Left

Min Search
Pk-Pk Search
#UEH
Occupied Bandwidth Occ BH % Pur b7 £ 7
1.2292 MH=z % dB ‘

Transmit Freq Error ; lI'Iofrg
|| x dB Bandwidth . t

File Oper n Status \SCRENB41.GIF file saved

Ch.39: 2480MHz

Agilent 21:05:380 13 Aug 2018 Marker

Select Harker'

Ch Freq 2.48 GHz Trig Free

1 4

Occupied Banduidth I !
Marker 2.480594600 GHz Normal
Delta

Delta Pair

(Tracklng Ref)

S$pan Pair

Span Center|

Occupied Bandvidth Occ BH % Pur off|
1.2290 MHz ®dB - - - —i

i More
Transmit Freq Error 151 kHz 1 of 2|
% dB Bandwidth 751 oA

File Operation Status SCREND42.GIF file saved



Unwanted(Spurious) emission strength

Ch.0: 2402MHz
30-2387MHz 2387-2400MHz

T [Peak Search Agilent 20:03:48 13 Aug 2018 T |Peak Search

Next Peak

£ Agilent 20:07:66 13 Aug 2018

#Atten 10 dB Next Peak

Next Pk Right Next Pk Right

Next Pk Left Next Pk Left

Marker N & Marker =
2.376350000 GHz wrcaren fﬁggeggfﬂ GHz Min Search

-62.36 dBm

Pk-Pk Search Pk-Pk Search

Mkr 5> CF Mkr 3 CF

More More

UBH 1 | 1eig 1 of 2

2483.5-2496.5MHz 2496.5-12500MHz

Agilent 20:10:32 13 Aug 2018 T [Peak Search Agilent 20:13:15 13 Aug 2018 Peak Search
#Hrten 10 dB ] Next Peak m Next Peak
* |Marker |
2.558800000 GHz Next Pk Right

Next Pk Right —47.81 dBm

Next Pk Left Next Pk Left

Marker T
2.495327108 GHz Min Search
-63.80 dBm

Min Search

Pk-Pk Search Pk-Pk Search

Mkr 3 CF| Mkr 3 CF
More More
1of 2 1of 2

1 VEH 1 MHz 1. 1 YBH 1 MHz

ile Operation Status, A:\SCRENO33.GIF file saved ile Operation Status, A:\SCRENO38.GIF file saved



Ch.19: 2440MHz
30-2387MHz

£ Agilent 20:07:48 13 Aug 2018

T Peak Search
B MH

Brn Next Peak

Next Pk Right

Next Pk Left
Marker L K
478.980000 MHz

-61.49 dBm

Min Search

Pk-Pk Search

Mkr » CF

More
YBH 1 foig

le Operation Status, A:\SCREN028.GIF saved

2483.5-2496.5MHz

Agilent 20:16:56 13 Aug 2018

T | Peak Search

Next Peak

Next Pk Right

Next Pk Left
Marker
2.491865600 GHz
-68.98 dBm

Min Search

Pk-Pk Search

Mkr 3 CF

More
#R 1 MHz YBH 1 MHz 1.892 ms (3 ) Le7e

File Operation Status, A:\SCREN034.GIF file saved

2387-2400MHz

Agilent 20:09:09 13 Aug 2018 T | Peak Search

#Atten 1@ Next Peak

Next Pk Right

Next Pk Left
Marker
2.387731708 GHz
-65.35 dBm

Min Search

Pk-Pk Search

Mkr 3 CF
More
1 of 2

2496.5-12500MHz
Agilent 20:12:47 13 Aug 2018 Peak Search
dBm #Atten 1 Next Peak

Marker
2.595400000 GHz

-49.24 dBm Next Pk Right

Next Pk Left
Min Search
Pk-Pk Search

Mkr » CF

More
1 of 2

p 16.93 pts) |—
ed

z VB 1 MHz &

File Operation Status, R:\$CRENO37.GIF file sav.



Ch.39: 2480MHz
30-2387MHz

Agilent 20:08:09 13 Auy 2018

T | Peak Search

Next Peak

#Htten 18
Next Pk Right

Next Pk Left
Marker
2.323690000 GHz
-61.12 dBm

Min Search
Pk-Pk Search

Mkr 5 CF

. More
ke H VBH 1 MHz 5 o 4 aif 3

File Operation Status, A:\SCREN029.GIF file saved

2483.5-2496.5MHz

Agilent 20:11:22 13 Auy 2018

9 dBm
Marker
2.483501600 GHz
-49.17 dBm

#Htten 18 dB

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF

More
1 of 2

2387-2400MHz

Agilent 20:88:46 13 Aug 2018 T | Peak Search

#Atten 1@ Next Peak

Next Pk Right

Next Pk Left
Marker
2.399941308 GHz
-68.17 dBm

Min Search
4
% PK-Pk Search

Mkr 5 CF

More
e UBH 1 MHz  Sweep 1892 n & 6re

File Operation Status, A:\SCRENO30.GIF file saved

2496.5-12500MHz

Agilent 20:12:27 13 Auy 2018

Peak Search

Next Peak

dBm
Marker
2.635700000 GHz
-52.45 dBm

#Htten 10 dB
Next Pk Right
Next Pk Left
_Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

# {1 1 MHz n

Fi Operation Status. A:\SCRENO36.GIF file saved
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RF output power tolerance

Ch.0: 2402MHz

RF Analyzer / Generator = y

& RF Connection Control RF Generator Off

+00 a8 +00 a8 +00 a8

& RF Connection Control &




ON/OFF time

Agilent

Peak Search

Next Peak

Next Pk Right

Next Pk Left
Min Search
Pk-Pk Search

o |Marker
i 77.06666667 ps Mkr > CF
5
More
1 of 2
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Secondary emitted radio wave strength

Ch.0: 2402MHz
30MHz-1GHz

= Agilent 21:23:34 13 Aug 2018 | Peak Search

#Atten ] Next Peak

378.750000 MHz

-91.57 dBm Next Pk Right

Next Pk Left
Min Search

Pk-Pk Search

Mkr > CF
|
More
1of 2
1-10GHz
o Agilent 21:12:14 13 Aug 2018 Peak Search
#Atten Next Peak
9,602200000 GHz I —

-72.53 dBm

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF
More
10-12.5GHz
- Agilent 21:21:35 13 Aug 2018 ["Peak Search
3 dBm sAtten ] Next Peak
" |Marker
12.373900000 GHz Next Pk Right

-77.58 dBm

Next Pk Left

Min Search

]
Pk-Pk Search|

Mkr > CF

More
1of 2

VEH 1 MHz
File Operation Status, CRENB56.GIF file saved




Ch.19: 2440MHz
30MHz-1GHz

= Agilent 21:23:16 13 Aug 2018 Peak Search

#Atten ] Next Peak

221.730000 MHz
-92.43 dBm

Mext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF
More!
1of 2
1-10GHz
= Agilent 21:11:44 13 Aug 2018 Peak Search
@ dBm #Atten Next Peak
Marker
9.753900000 GHz Next PK Right

-72.86 dBm

Next Pk Left

Min Search

Pk-Pk Search

Mkr 5> CF
More
; - - 1 of 2
File Operation Status. A:\SCREN@48.GIF file saved
10-12.5GHz
32 Agilent 21:21:47 13 Aug 2018 ["Peak Search
Next Peak

12.244500000 GHz
-79.84 dBm

Next Pk Right
Next Pk Left

Min Search
8

Pk-Pk Search!

Mkr 5 CF

= More
# 41 UBH 1 MHz 5 4.369 o 1of 2

File Operation Status, A:\SCRENO57.GIF file saved




Ch.39: 2480MHz
30MHz-1GHz

= Agilent 21:22:55 13 Aug 2018 Peak Search

dBm #Atten Next Peak
Marker g
225.180000 MHz
-92.46 dBm

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr > CF
More!
1of 2
1-10GHz
. Agilent 21:11:87 13 Aug 2018 Peak Search
@ dBm #Atten ; Next Peak
Marker
9.913200000 GHz Next PK Right

-76.12 dBm

Next Pk Left

Min Search

Pk-Pk Search

Mkr > CF
: More
41 WBH 1 b 5 1t . laif 2

10-12.5GHz
o Agilent 21:22:84 13 Aug 2018 [ Peak Search
dBm #Atten 3 dB Next Peak

" |Marker

12.434400000 GHz Next Pk Right

-79.43 dBm

Next Pk Left

Min Search

- |

Pk-Pk Search
]

Mkr > CF

More
1of 2
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Laboratory description

1. Location

Name: TUV SUD PSB Pte. Ltd.

Address: No.1 Science Park Drive, Singapore 118221
Phone: +65-6778-7777

Fax: +65-6779-7088

2. Accreditation and Registration

1) FCC
Test Firm Registration Number: 994109
Designation Number: SG0002

2) SABS
LAB CODE: SABS/A-LAB/0029/2018

3) BSMI

Laboratory Code: SL2-I1S-E-6001R [CNS-13803 (ISM Equipment)]
Laboratory Code: SL2-IN-E-6001R [CNS-13438 (IT Equipment)]

Laboratory Code: SL2-R1/R2-E-6001R [CNS-13439 (Broadcast Receivers)]
Laboratory Code: SL2-A1-E-6001R [CNS-13783-1 (Household Appliances)]
Laboratory Code: SL2-L1-E-6001R [CNS-14115 (Lighting Equipment)]

4) Industry Canada

Site number Facility Expiration date

2923I-1 3m & 10m Semi-anechoic chamber 16/01/2020

5) VCCI Council

Registration number Expiration date
R-1335 19/02/2020
C-2306 14/12/2020

T-1471 08/10/2020




