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1. 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 ltem19

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

Classification of EUT Condition Result

Frequency Tolerance Conducted PASS

Occupied Bandwidth Conducted PASS

Spurious Emission Intensity Conducted PASS

RF Output Power Tolerance Conducted PASS
Secondary Emitted Radiated Wave Strength Conducted PASS
Interference Prevention Funtion Conducted PASS

1) Test set up
Table-Top

2) Modification to the EUT by laboratory
None




2. Test Information

1. Applicant

InterSolutionMarketing, Inc.
150-0013 HREBEAX E L H 1-24-14 EXOS Bt FH E L 5F

2. Equipment under test
SFx

3. Model number
SP135-C

4, Serial number

5. RF Specification Frequency range
Bluetooth BLE : 2402-2480MHz 40 Channels

6. Number of RF Channels
Bluetooth BLE : 40 Channels

7. Modulation method
Bluetooth BLE : GFSK

8. Data rate

9. Variation of the family model(s)
SP135-B, SP135-A



3. Configuration of equipment

1. Frequency Tolerance, Occupied Bandwidth, Unwanted(Spurious)Emission Strength,
Secondary Emitted Radio Wave Strength

Spectrum
EUT P
Analyzer
2. RF Output Power
Power

EUT

Meter




4. ABER

Test results

SIN:
Date of test 2023-01-10
Environment of test room Temperature 23.8 °C
Humidity 49.5 %
Peak Antenna Gain 0.3 dBi
Declaration Output Power 2 mwW
Declaration Output Power 3.0103 dBm
E.LR.P. 3.3103 dBm
Input Power Voltage 3.7 VDC
Frequency equal to the Transmission rate - MHz
Geccoriessy | 039 ms
Transmission
Time OFF TIME 0.233 ms
(0.1sec or more)
Ratio 0.6274 -
Packet Type (Mode) mode
Transmit Speed 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

only at rated
voltage :

from 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 2401.970000 | 2439.977500 | 2479.972500
Frequency Tolerance ppm -12.48959 -9.22131 -11.08871 PASS | +50x10°50ppm)
Occupied Bandwidth MHz 1.282 1.271 1.2681 PASS [26MHz or below
RF Output Power mw 0.854476 0.930679 1.081932 PASS 10mW or below
RF Output Power Tolerance % -57.276187 | -53.466041 | -45.903396 +20 to -80%
uW/MHz 0.015066 0.000547 0.002636 PASS | 2:5uw/MHz or below
30 to 2387MHz
MHz 2385.000 2309.000 2257.000 | ----
Unwanted 2387 t0 2400MHz uW/MHz 1.438799 0.002254 0.000336 PASS [ 25uw/MHz or below
(Spurious) MHz 2399.990 2397.780 2399.400 | -
Emission 2483.5 10 2496.5MH uW/MHz 0.000405 0.002234 0.737904 PASS | 25uw/MHz or below
. . z
Strength MHz 2489130 | 2484500 | 2483860 | -
uW/MHz 0.000889 0.008395 0.009661 PASS | 2:5uw/MHz or below
2496.5 to 12500MHz
MHz 2530.000 2600.000 2510.000 | ----
nw 0.007870 0.008872 0.008831 PASS [4nW or below
30 to 1000MHz
Secondary MHz 731.300 322.900 684.800 | -
i nw 0.177011 0.214289 0.159588 PASS [20nW or below
Emitted 11999 to 10000MHz
Radio Wave MHz 8146.000 8929.000 7147.000 | ----
Strength nw 0.195434 | 0.190108 | 0.173380 | PASS |20nW or below
10000 to 12500MHz
MHz 12470.000 | 12392.000 | 11215.000 | -----
Interference Prevention Function Good PASS
Transmitting antenna absolute gain
Angular width of the main radiation of the transmitting antenna --- -—- -




5. ABRHE I}

Measurement equipment list

USE Equipment Company Model No. Serial No. |Calibrated by |Cal. Method| Cal. Due | Cal. Date
TEMP & HUMID CHAMBER|® moloiZ&teixitioiz|  JFMA-001  |20200929-01 HCT 7\(c) Dec. 2023| Dec. 15, 2022
CONTROLLER FAsIA #BE3s2X|  TEMI2500  [srsoovkisi o707 HCT 7\(c) Dec. 2023| Dec. 15, 2022
X' | PSA SERIES SPECTRUM ANALYZER AGILENT E4440A MY45304057 HCT 7:\(c) Dec. 2023 | Dec. 15, 2022
X | MXG ANALOG SIGNAL GENERATOR AGILENT N5183A MY50141890 HCT 7\(c) Dec. 2023 Dec. 14, 2022
SYSTEM DC POWER SUPPLY AGILENT 6674A MY53000118 HCT 7\(c) Dec. 2023| Dec. 14, 2022
VECTOR SIGNAL GENERATOR|ROHDE & SCHWARZ| SMBV100A 257524 HCT 7\(c) Dec. 2023| Dec. 14, 2022
BLUETOOTH TESTER TESCOM TC-3000A |3000A480088 HCT 7\(c) Dec. 2023 Dec. 14, 2022
DIRECTIONAL COUPLER AGILENT 773D 2839A01855 HCT 7\(c) Dec. 2023 [ Dec. 14, 2022
ATTENUATOR AGILENT 8493C 73193 HCT 7\(c) Dec. 2023 Dec. 14, 2022
TERMINATIOM HEWLETT PACKARD 909D 7492 HCT 7\(c) Dec. 2023| Dec. 14, 2022
POWER DIVIDER HEWLETT PACKARD 11636A 6916 HCT 7\(c) Dec. 2023 [ Dec. 14, 2022
SLIDE-AC BEFSPN SV-1023 NONE HCT 7\(c) Nov. 2023|Nov. 15, 2022
DIGITAL MULTIMETER| SHHIAEN 158+ 50561541WS HCT 7\(c) Dec. 2023 Dec. 14, 2022
Temperature and Humidity Datalogger CEM DT-172 201000251 HCT 7\(c) Apr. 2023| Apr. 13, 2022
ATTENUATOR Ol Ol A SO I 2§ |ATT SMA 20w 20dB 8G| A-0820.5M20.2 HCT 7\(c) Apr. 2023| Apr. 11,2022
TERMINATION OOl A 2H0I| = 2 | TERM SMA F 20W 8G| A-0008.5M20.2 HCT 7\(c) Apr. 2023 Apr. 11, 2022
ATTENUATOR O] A O I 24 |ATT 2.92 2w 2048 40G| A-4020.2902. 1 HCT 7\(c) Apr. 2023| Apr. 11,2022
ATTENUATOR OlOl A 0| I 2 [ATT 2.92 2w 20dB 40G| A-4020.2902.1 HCT 7\(c) Apr. 2023] Apr. 11, 2022
ATTENUATOR O] A O I 24 |ATT 2.92 2w 2048 40G| A-4020.2902. 1 HCT 7\(c) Apr 2023 Apr. 11,2022
TERMINATION OllOl A 20l 2 [ TERM 2.92 F 2W 40G | A-0040.2920.2 HCT 7\(c) Apr 2023| Apr. 11, 2022
TERMINATION OlO| A 0| I 24 | TERM 2.92 F 2w 40G | A-0040.2920.2 HCT 7\(c) Apr. 2023| Apr. 11,2022
TERMINATION OllOl A 20l 2 [TERM 2.92 F 2W 40G | A-0040.2920.2 HCT 7\(c) Apr. 2023] Apr. 11, 2022
PSA SERIES SPECTRUM ANALYZER AGILENT E4440A MY42510449 HCT 7:\(c) Feb. 2023( Feb. 3, 2022
X | DC POWER SUPPLY AGILENT E3634A MY40012120 HCT 7\(c) Feb.2023| Feb.3,2022
HIGHPASS FILTER RAPA 8.5 GHz Highpass Filter 1 HCT 7\(c) Jul. 2023| Jul. 21,2022
X |USB Peak Power Sensor Anritsu MA24408A 12321 HCT 7\(c) Nov. 2023 Nov. 15, 2022
High Pass Filter  |WT Microwave INC.| WT-A3314-HS|Wr22111804-1 HCT 7\(c) Dec. 2023| Dec. 14, 2022
High Pass Filter  |WT Microwave INC.| WT-A1935-HS|wr22111804-2 HCT 7\(c) Dec. 2023| Dec. 14, 2022

Notel: BIEHBRDOERIE (X, 1EMEMTT,
The calibration of measurement equipment is valid for one year period.

Note2: "X" (X EFAL = AIE#RTT .

"X" used equipment.

Note3: BRIE A% ...
Cal.Method ...

1) ATBUE N RGBS TREE (LU T IEVS ) REER 0 +/\E—HOEETRERENTS

BIE

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)
n): =% CFROEREEE+—S)EE=1TEF XTFEEE+TEE OREICEIRKIE
b) : Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law (Law No. 51 of 1992)

N:AEIZBEVWTITORETHO T, BB EEE -0 +/\E—ROEEREHBEAITIRIEICHESY

T5HD

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)
I BIREZDOTHRICIEFIAERZEDMOBFBETHOT, ADBNETOVTIANBITIRESEE
2L OERAVTITORES
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)




6. A E@Mﬁ\é

About uncertainty of measured value

Parameter Uncertainty
Total RF power conducted +0.292 dB
Spurious emissions conducted +0.40 dB
Temperature +0.8°C
Humidity +4.4%
Judge Measured value and standard limit value
Casel Standard limit value
|
:+Uncertainty -Uncertainty
| Even if it takes uncertainty into consideration,
PASS I Measured value a standard limit value is fulfilled.
Case2 |
|
| Although measured value is in a standard limit value,
_= a limit value won't be fulfilled if uncertainty is taken into consideration.
Case3 i
|
| Although measured value exceeds a standard limit value,
| a limit value will be fulfilled if uncertainty is taken into consideration.
|
FAIL Case4 :
: Even if it takes uncertainty into consideration,
I a standard limit value isn't fulfilled.
1




7. FEER

Photographs

Conducted Measurement Photo

e —— = »




8. HEF+—F

Test chart

8.1 FRBDlE

Frequency tolerance

Ch.0: 2402MHz
# Agient L [ Marker

Select Marker
2 3

Normal
perere”
Delta

Marker a —
895.000 kHz elta Pair
10.88 dB Ref(Trackmg Re;)

Span Pair
Span Center

Off

More
1of 2

Neg.Trig Delay unavailable in Swept Hode, zero delay used.

Ch.19: 2440MHz
Agilent L [ Marker

Select Marker:
1 2 3 4

Normal

s

[

Delta
Marker & _
1.425000 MHz ,Dettapalr

Lefv -10.87 dB Ref 4

Span Pair
Span Center

off

More
1of 2

Neg.Trig Delay unavailable in SWept Mode. zero delay used.

Ch.39: 2480MHz
- Agilent L [ Marker

Select Marker
2 3

Normal

Delta

Marker a —
935.000 kHz elta Pair
-10.34 dB Ref(Trackmg Re;)

Span Pair
Span Center

Off

More
1of 2




Ch.O: 2402MHz

= Agilent L Freg/Channel

Center Freq

Ch Freq 2.402 Ghz Trig Free| - Jooonang GHz

Occupied Bandwidth _-

nter 2.402000000 StartFreq
2.39950090 GHz!

Stop Freq
2.46450000 GHz

CF Step
506.860000 kHz
Auto Man

Freq Offset
5.00600080 Hz

Occupied Bandwidth Occ BH % Pur OHSignal Trag_#
1.2828 MH x dB v d

Transmit Freq Error
% dB Banduidth

Copyright 2000-2005 Agilent Technologies

Ch.19: 2440MHz
- Agilent L [Freq/Channel

Ch Freq 2.44 GHz Trig Free e.ﬁf&‘@t@e@regreig

Occupied Bandwidth

Start Freq
2.43750808 GHz

Stop Freq
2.44250000 GHz

CF Step
S6.068008 kHz

Auto Man

Freq Offset
0.00060806 Hz

BH

Occupied Bandwidth
1.2710 MHz

Transmit Freq Error
% dB Bandwidth

Ch.39: 2480MHz

Agilent L Freg/Channel

Signal Track
n Juli

. Center Freq
Ch Frea  2.48 GHz Trig Free | » Jogonang GHz

Occupied Bandwidth _-

Center 2.480000000 Start Freq
2.47750060 GHz

Stop Freq
2.48250000 GHz

R
e CF Step
PR 200.0080600 kHz
Auto Man

Luroostaecpryminrpeet

Freq Offset
5.00600080 Hz

- -. . - . = Signal Track
Occupied Bandwidth Occ BH % Pur Un 0ff

1.2681 MHz % dB

Transmit Freq Error

% dB Banduidth
Copyright 2000-2005 Agilent Technologies



Unwanted(Spurious) emission strength

Ch.0: 2402MHz

30-2387MHz 2387-2400MHz
Agilent L  [PeakSearch % Agilent L  [Peak Search

Atten 16 dB Next Peak B Atten 16 dB m Next Peak

Next Pk Right
‘“'J
T
g -MWN&'#‘WW”W” o pooprore
L

Next Pk Right
Next Pk Left Next Pk Left
Min Search Min Search

Pk-Pk Search Pk-Pk Search

Marker M

2.385000000 GHz Hkra CF 2393990000 GHz Mkr 3 CF
-48.22 dBm - -28.42 dBm

ore - More:

1of 2 z 1of 2

VBH 1 MHz

Printer not responding

YBH 1 MHz

Printer not responding

2483.5-2496.5MHz 2496.5-12500MHz
Agilent L Peak Search 3 Agilent L Peak Search
fitten 19 dB Next Peak Next Peak
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
Min Search Hin Search

Pk-Pk Search Pk-Pk Search

Marker Hkr > CF

2.489130000 GHz 2 530000000 GHz Mkr 3 CF
-63.93 _dBm p— -6@.51 dBm More
4 +Res B VBN 1 10of 2

YBH 1 MHz

Printer not responding Printer not responding



Ch.19: 2440MHz

30-2387MHz
Agilent L  [PeakSearch
Next Peak
Next Pk Right
Next Pk Left

5 Min Search
i

ﬁ\&J""W.t.J,JAM&W‘Nm‘l‘w-ﬁ.ﬂwﬂh\#wum»*wwubJw‘M»MwW..LA‘W“\WMu
Pk-Pk Search

Marker

2.309000000 GHz Mkr 5 CF
-62.62 dBm -
W 1of 2

H YBH 1 MHz 3

Printer not responding

2483.5-2496.5MHz
Agilent L [PeakSearch

Next Peak

Next Pk Right
Next Pk Left
1

FEAA st AN ot s oy st ol Min Search

Pk-Pk Search

Marker ——
2.484500000 GHz Hkr > CF
-56.51 dBm o

1of 2

YBH 1 M Sreep 5 (1001 p

Printer not responding

2387-2400MHz
Agilent _ L  [PeakSearch

Atten 16 dB Next Peak
Next Pk Right
Next Pk Left:
1
,M.M.WWW,,,,me.,Mm,,u.e,w_»wwMWMJMWM Min Search

Pk-Pk Search

Marker

2.397780000 GHz Mkr 5 CF

-56.47 dBm .
1of 2

VBH 1 MHz

Printer not responding

2496.5-12500MHz
Agilent - |Peak Search

Next Peak
Next Pk Right
Next Pk Left

Min Search

*memwlm.ﬂmwﬁ*mﬂlwdﬂ'""‘lﬂh.wwW\N-AWJVMH

Pk-Pk Search

£(
o | Marker
i |2.600000000 GHz Mkr 5 CF
“50.76 dBm H
i

VBH 1 MHz

Printer not responding



Ch.39: 2480MHz

30-2387MHz
Agilent L  [PeakSearch
Next Peak
Next Pk Right
Next Pk Left

U.u Min Search

,N,,,\-J,.,4qw,u,u,«‘q\4J.ww,JJ-»M\.-n~_mlwmw~.~'.w.-mqw&ﬂwllruw
Pk-Pk Search

Marker

2.257000000 GHz Mkr 5 CF
-55.79 dBm -
W 1of 2

H YBH 1 MHz 3

Neg.Trig Delay unavailable in Swept Mode, zero delay used.

2483.5-2496.5MHz
Agilent L [PeakSearch

Next Peak

Next Pk Right

1
oy ‘
\M%WM-MyM.\wqu.w

o
e s
P Py 4

Next Pk Left

Min Search

Pk-Pk Search

Marker ——
2.483860000 GHz Hkr > CF
-31.32 dBm o

1of 2

YBH 1 M Sreep 5 (1001 p

Printer not responding

2387-2400MHz
Agilent . L ) [ Peak Search

Next Peak

Next Pk Right
Next Pk Left
1 Min Search

NMHWM\fw4-|\vA'\-'-Wv-‘:M~i'M"‘\\M’“WWM‘Iv"wﬁnm%ﬂ-NM"MW?
Pk-Pk Search

A
£(f
o | Marker
i 2.399408000 GHz Mkr > CF
More
1of 2

YBW 1 MHz

Neg.Trig Delay unavailable in Swept Mode: zero delay used.

2496.5-12500MHz
Agilent L  [PeakSearch

Next Peak

Next Pk Right
Next Pk Left
Min Search

\u ,(mu..w R R TR T A TR P L
Pk-Pk Search

Marker

2.510000000 GHz Hkr 3 CF

-50.15 dBm .
1of 2

2 YBW 1 Sweep 16.73 ms (1081 p

Printer not responding



8.4 ZEHRES D

RF output power tolerance

Ch.0: 2402MHz

Virtual Power Analyzer - MAZ4408A[12321
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-
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CIR LT
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H £ uszi oo s g ~oWm@UA

Ch.19: 2440MHz
MA24400A Peak Power Analyzer : .

Virtual Power Analyzer - MA24408A[12321 =
Bccor Wraa s (s Eoer * | e @houen @ Wesce ¥ swon
T T T —— | s

|
m
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Ch.39: 2480MHz

Virtual Power Analyzer - MA24408A[12321 %
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“ B X Trace View- MA24408A[12321 X
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Ch.0: On Time / On+Off Time
S Agilent L [ Marker

J Select Marker

Normal

Delta

Delta Pair

(Tracking Ref)
Ref a
Span Pair
Span Center

Off

More
1of 2

Printer not responding

Ch.19: On Time / On+Off Time
Agilent L [Frea/Channel

Center Freq
2.44060006 GHz

StartFreq
2.44000000 GHz

Stop Freq
2.44060006 GHz

CF Step
1.00008600 MHz
Auto Man

Freq Offset

YBH 1 f 0.00000008 Hz

Signal Track
On Off|

Printer not responding

Ch.39: On Time / On+Off Time
4 Agllent _ L  [Freq/Channel

% Center Freq
2.48000000 GHz

Start Freq
2.48000080 GHz

StopFreq
2.430000A0 GHz

CF Step
POBAGAE MHz
Man

Freq Offset
A.0DABRARD Hz

Signal Track,
i 0Off]

Printer not respondi



8.5 BIRAIICHT S ERFDRE

Secondary emitted radio wave strength

Ch.0: 2402MHz

30MHz-1GHz
Agilent L [ Peak Search

Atten 16 dB Next Peak
Next Pk Right

Next Pk Left

Min Search
L Pk-Pk Search
W ottt cagr o o T P A st by s o
* [Marker
Mkr » CF
731.300000 MHz
-81.04 dBm
; More
Hz YEH 16 z g ) } p _1 o 2
1-10GHz
% Agilent L Peak Search
Next Peak
Next Pk Right

Next Pk Left

Min Search

Ay 1
Lo ...».u-.man“WMnm.MMMMMW”‘M‘W&*N*W
‘ ‘ Pk-Pk Search

Marker
8.146000000 GHz ke > €
-67.52 dBm -
¢ 1000 Giiz _ _ 0.000 10of 2
10-12.5GHz
Agilent L Peak Search
Atten 16 6 ] Next Peak

Next Pk Right!
Next Pk Left
Min Search

; i
rwmw;uumvﬁl'ﬂ?ﬂﬂ’wmm‘mwMLW»UJ#.MNF“&W-"'W‘L*”""‘WW?'
Pk-Pk Search

Marker ——
12.470000000 GHz Mkr 5 CF
-67.89 dBm o

1of 2

Neg.Trig Delay unavailable in $wept Hode. zero delay used.



Ch.19: 2440MHz

30MHz-1GHz
i Agilent L | PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Min Search

5 Pk-Pk Search
W~wmﬁh-MM’v«d«bﬂ-ﬂlenMmew.WwwMJ
" [Marker
Mkr 3 CF
322.900000 MHz
arp - — More’
BH 100 ki ; ) 1of &
1-10GHz
Agilent L Peak Search
Next Peak
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Marker
. |8.92900000@ GHz Hkra O
-66.69 dBm -
t 1008 6 » - Brop 1of 2

10-12.5GHz

i Agilent L  |[PeakSearch
. Next Peak
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

rer |12.392000000 GHz o7
Z67.21 dBm ;
ore

Hz - Stom 1of 2

g Delay unavailable in Swept Mode. zero delay used




Ch.39: 2480MHz

30MHz-1GHz
¢ Agilent L  [PeakSearch

Next Peak

Next Pk Right
Next Pk Left
Min Search

. Pk-Pk Search
B Ty et e T P S T R T A S

Marker

684.800000 MHz Mkr 3 CF

-88.54 dBm -
1 of 2

1-10GHz
i Agilent L Peak Search
Next Peak
Next Pk Right

Next Pk Left

Min Search

v 1
) ’L,Mwmwdwwm\mm.wwﬂwﬂ”"’ okt A et
Pk-Pk Search

Marker
7.147000000 GHz mkr> oF
67 "

ore
£ 1.008 G _ . : , 1of 2

10-12.5GHz
s5 Agilent L Peak Search
Atten 16 6 Next Peak

Next Pk Right!
Next Pk Left
Min Search

) 1
uJﬂ<'»ﬁMMWw|\‘MHAM'mWM'M&\'-WV-M‘MW«VM-WJM“’MW
Pk-Pk Search

11.215000000 GHz Mkr » CF

-67.61 dBm 9
19 GH ; ore
M ‘ n 1 of 2

Neg.Trig Delay unavailable in $wept Hode, zero delay used.



