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1. Summary of Test

1. Purpose of test

Ordinance on Technical Standards Conformity Certification of Specitied Radio
Equipment

2.4GHz Band wide band low nower data communication Svstem

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

Artlclel88 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 Enqmpal Radiation Conducted N/A
from 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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2. Test Information

1. Applicant

Insight SiP
400 av Roumanille, GreenSide, Bat 7, Entree 2, Sophia-Antipolis BP 309

2. Equipment under test
Bluetooth Low Energy Module

3. Model number
ISP1807

4. Serial number

Identical prototype

5. Size

8 (W) x1(D) x8(H) mm

6. Terminal limitation

-40 °C ~85°C

7. RF Specification Frequency range

2402-2480MHz

8. Number of RF Channels
40 Channels

9. Modulation method

Method of GFSK
(Frequency equal to the transmission rate of the modulation signal: 1MHz)

10. Data rate
1Mbps(GFSK)

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

1. Frequency tolerance, RF output power tolerance, Spread bandwidth,
Unwanted(Spurious) emission strength, Secondary emitted radio wave strength

Spectrum
EUT P
Analyzer
2. RF output power tolerance
Power

EUT

Meter
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4. Test Result

Test Date 2019.09.16 ~ 2019.09.17
Environment of Test Room Temperature 23~26 °C
Humidity 47 ~ 48 %
Peak Antenna Gain 0.6 dBi
Declaration Output Power 6.867 mwW
Declaration Output Power 8.3677 dBm
E.I.LR.P. 8.9677 dBm
Input Power Voltage 3.30 VDC
Tested Circit Insertion Loss 0 dB
Frequency equal to the Transmission rate - MHz
ON TIME 0393 ms
Transmission (158G or less)
Time OFF TIME 0.231 ms
(0.1sec or more)
Ratio 63% %
Packet Type (Mode) Not Applicable mode
Transmit Speed Not Applicable MHz

Test Category;  2.4GHz Band Wideband Low-Power Data Communication System Bluetooth_ GFSK(BLE)

The reason why the
tests are performed
only at rated voltage :

When the input voltage to receiver RF circuit varies below + 1% as the input voltage from the external power supply to
the receiver varies + 10% (excluding power supply).

1) DC 3.7V(Normal Voltage)

Measurement Frequency MHz 2402 2440 2480 Result Limit Note
Channel Number Ch. 0 19 39
Reading Frequency MHz 2401.988390326 | 2439.987685051 | 2479.987941189 - -
Frequency Tolerance ppm -4.83 -5.05 -4.86 PASS | +50x10%®50ppm)
Occupied Bandwidth MHz 1.2781 1.2679 1.2654 PASS [26MHz or below
Spread Bandwidth MHz - - - N/A  [500kHz or more
RF Output Power mw 5.014495 4.917077 4.781501 PASS 10mw
RF Output Power Tolerance % -26.98 -28.40 -30.37 PASS | +20to-80%
uw 0.026363 0.026002 0.026792 PASS [2.5uW or below
30 to 2387MHz
MHz 23375 2375.2 23516 | -
) 2387 to 2400MHz uw 8.035261 0.021038 0.027542 PASS | 25uW or below
T’E;E’S“S’I'c‘)’:s MHz 2399.974 2389.054 2394566 |
uw 0.022491 0.020512 0.131826 25uW or belo
Strength | 2483.5 to 2496.5MHz PASS |25 ad
MHz 2486.698 2489.740 2483539 | -
uw 0.772681 0.711214 0.381066 PASS [2.5uW or below
2496.5 to 12500MHz
MHz 4807 4877 4957 | -
nwW 0.003443 0.003846 0.004345 PASS | 4nW or below
30 to 1000MHz
) MHz 870.02 894.27 87584 | -
Rx Spurious nw 0.083368 0.062087 0.070307 PASS |20nW or below
Emission 1000 to 5000MHz
Strength MHz 3260 3284 3184 | -
nwW 0.056885 0.063826 0.062373 PASS [20nW or below|
5000 to 12500MHz
MHz 121775 11870.0 119825 | -
Interference Prevention Function | - Good Good Good PASS




DTNC1907-05823

Report Number; DRTTEC2003-0114

5. List of Measuring Instruments

USE Equipment Company Model No. Serial No. Calibrated by | Cal. Method | Cal. Due [ Cal. Date
X Spectrum Analyzer Agilent Technologies N9020A MY50410357 MPC N© Dec. 19, 2019 Dec. 19, 2018
X DC Power Supply Agilent Technologies 66332A US37476998 MPC N© Dec. 19, 2019 Dec. 19, 2018
X Signal generator Rohde Schwarz SMBV100A 255571 MPC M(c) Dec. 19, 2019 Dec. 19, 2018
X Signal Generator ANRITSU MG3695C 173501 MPC M) Dec. 20, 2019 Dec. 20, 2018
X Multimeter FLUKE 17B 26030065WS MPC NO Dec. 18, 2019| Dec. 18, 2018
X Power Meter Anritsu ML2495A 1306007 MPC N© Jun. 24, 2020 [ Jun. 24, 2019
X | Wide Bandwidth Sensor Anritsu MA2490A 1249001 MPC N© Jun. 24, 2020 | Jun. 24, 2019
X Thermohygrometer BODYCOM BJ5478 120612-1 MPC NO Dec. 27, 2019 Dec. 27, 2018

"X" used equipment.

Notel: "X" [EfEFAL = AIEHI T .

Note2: BRIEHARRIF, REZT>-ADZEANS BEL TIFLATY,

The validity of measurement equipment is one year from the first day of the following month of the calibration date.

Note3: BRIE A% ...

Cal.Method ...

{): EZHRFAFEEANFREEHTEECNCT ( UATT B L05 ., ) REEFEZFO+/N\E-HOEERIEHESE
(TELECA VB —TFTv o v v, F—HA+) M5 KE

a): Calibration conducted by the National Institute of Information and Communications Technology ~NICT~ or a designated
calibration agency under Article 102-18 paragraph (1)~ Telecom Engineering Center, Intertek Japan K.K.,
Keysight Technologies, Inc~.

0: 2% ( FTREFEEER+—8) FE=1TREFE XEFEEE+TEE OREICE I KE
( JCSSHXIE)

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

N: HEIZBVTITS RETHOT. BEXFEE-£0+/\E—HOEEREHKES
(TELECA VB —Tv I D% v, F—H4AF) M5 REICHETHL D

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)~ Telecom Engineering Center, Intertek Japan K.K.,
Keysight Technologies, Inc~.

I ADBNETOVNTIAMNEBITFLIRESFE 2122 DEAVTITS REH
d): Calibration conducted by using other equipment that listed above from a) to c)
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6. Uncertainty

Parameter Uncertainty
Total RF power conducted 0.70dB
Spurious emissions conducted 0.92dB
Temperature 04cC
Humidity 2%
HIE HE 7 — 2 H1T DA HES O]kt &2 D#i
Bl A FE{E
I
L+ R NS
l RS LR SIE G2 SV IREE IS A>TV,
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I
I
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I SERITIE, IR CHIRIEIA TLHI EE A,
: ZOBADMAPEIC OV T, Megefimg T 2Lk A,
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7. Configuration Photographs

Conducted Measurement Photo
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8. Trece Data
8.1 Frequency Tolerance

Ch.0: 2402MHz

Agilem! Spectrum Anatyrer - Swept S

PN Wiide e TTig Free Run
I GaincLow Arten: 30 dB

Ref 20.00 dBm

Center 2.4020000 GHz Span 500.0 kHz
#Res BW 4.7 kHz #VBW 15 kHz Sweep 21.60 ms (1001 pts)

Ch.19: 2440MHz

Agilent Spectsum Analyzer - Swept SA

1 F o e
Avg Type: Log-Pwr Frequency

PO Wide o Trig: Free Run

IF Gain:Low Asten: 30 dB

Ref 20.00 dBm

Center 2.4400000 GHz Span 500.0 kHz
#Res BW 4.7 kHz #VBW 15 kHz Sweep 21.60 ms (1001 pts)

Ch.39: 2480MHz

Agilent Spectium Analyzer - Swepl SA

Avg Type: Log-Prr Frequency
POz wide me= Trig:Free Run
WFGainclow  Aften: 30 4B

Ref 20.00 dBm

Center 2. 4800000 GHz Span 500.0
#Res BW 4.7 kHz #VBW 15 kHz Sweep 21.60 ms (1001 pts)
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8.2 Occupied and Spread Bandwidth

Ch.0: 2402MHz
Occupied Bandwidth

Agilent Spectrum Analyzer - Docupled BW

HIFGain:L v

Ref 30.00 dBm

Center 2.402 GHz
Res BW 300 kHz
Occupied Bandwidth
1.2781 MHz
-13.825 kHz
2.021 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz
—+— Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

OBW Power
xdB

£M-06: 36 P S0
Radio $td: None

Avg|Held: 3005300

Radio Device: BTS

Span 10 MHz
Sweep 1ms

11.7 dBm

99.00 %
-26.00 dB

Frequency

Ch.19: 2440MHz

O Gl o

Ref 30,00 dBm

iCenter 2.44 GHz
#Res BW 300 kHz

Occupied Bandwidth
1.2679 MHz
-11.829 kHz
1.982 MHz

Transmit Freq Error
x dB Bandwidth

GHz
Avg|Hold: 300300

#VEW 300 kHz

Total Power

QOBW Power
x dB

-0 581 P S 16, 2010
Radie $td: None

Radie Davice: BTS

ik

iy,

Span 10 MHz|
Sweep 1 ms

11.5 dBm

99.00 %
-26.00 dB

Freguency

Ch.39: 2480MHz

Ref 30,00 dBm

WRes BW 300 kHz

Occupied Bandwidth

1.2654 MHz
-8.457 kHz
1.869 MHz

nit Freq Error
B Bandwidth

GHz
Avg|Hold: 300300

#VEW 300 kHz

Total Power

QOBW Power
x dB

CH-017: 14 PM S0 16, 20N
Radie $td: None

Radie Davice: BTS

Span 10 MHz|
Sweep 1 ms

11.3 dBm

99.00 %
-26.00 dB

Status

Freguency

10
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8.3 Tx Spurious Emission Strength

Ch.0: 2402MHz

30-2387MHz 2387-2400MHz

Agient Spectram Ansiyzes - Swep 34 Agient 3pectram Ansiyzes - Swep 34
T : .- |« : :
Avg Type: Lag Pur Avg Typs: Log-Pwr

PN Tow (e T FreeRlen v T v e T Fres Ren
I Gaind ew Atten: 30 dE B Gaind ew Atter 30 dB

Ref 20.00 dBm v Ref 20,00 dBm

Start 30 MHz Stop 2.387 GHz | Start 2387000 GHi Stop 2400000 GHz
#Res BW 1.0 MHz #VEW 1.0 MHz 7 ms (1001 pts) #Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

2483.5-2496.5MHz 2496.5-12500MHz

Aghent Spectrum Analyrer - Swept SA Agient Spectrum Analyrer - Swept SA
; Aug Type: Log-Pwr g Type: Lag-Pwr

HOrra e Trig: Fros Fun HOr b e Tris:Fres Run
1 teasait o Agtan; 30 4B 1 teasact o Agtan; 30 4B

Ref 20.00 dBm div Ref 20,00 dBm

Start 2483500 GHz Stop 2.496500 GHz Start 2457 GHz Stop 12.500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 1.0 MHz Sweep 16.73 ms (1001 pis))

11
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9.3 TX Spurious Emission Strength(2)

Ch.19: 2440MHz

30-2387MHz 2387-2400MHz

Age st Specirum Anatyrer - Swept SA

Agie st Specirum dnatgrer - Swept A
x &

i o L33 P
Avg Type: Log-Pwr d
P bt e TS Fres Run _—

T Trig: Fres Run
1 teasait o Agtan; 30 4B 1 teasail o

= Beten, 30 9B

Ref 20.00 dBm - div 20.00 dBm

Start 30 MHz Stop 2.387 GHz Start 2387000 GHz Stop 2400000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2867 ms (1001 pts) #Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts))

uzs

uzs

2483.5-2496.5MHz 2496.5-12500MHz

Agiest Spectrem Anshyoer - Swep: $4 Age st Specirum Anatyrer - Swept SA
fix F ; I x &

] 3 = -
Awg Typs: Lag-Pur Avg Type: Log-Pwr
VoD R L 1T Free Ren HOr b e Tris:Fres Run
B Geaind sw Atter 30 dB [ Aatan; 30 B

Ref 20.00 dBm - iy Ref 20.00 dBm

Start 2483500 GHi Stop 2496500 GHz Start 2457 GHz Stop 12.500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 1.0 MHz Swe 3 ms (1001 pis))

12
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9.3 TX Spurious Emission Strength(3)

Ch.39: 2480MHz

30-2387MHz

Agitent 3 pectrm Anatyer - Swep 54
L v

Awg Typs: Log-Par
Trig Fras Roen

VHU: bast Ly
Atzer 30 dB

Ref 20.00 dBm

Start 30 MHz
#Res BW 1.0 MHz

s

#VBW 1.0 MHz

2387-2400MHz

Age st Specirum Anatyrer - Swept SA
x &

" Trig: Fras Run
Aates; 30 48

L

:hal L
1 sl o

20,00 dBm

Stop 2400000 GHz
Sweep 1.000 ms (1001 pts)

Start 2387000 GHz
#Res BW 1.0 MHz

uzs

Stop 2387 GHz

7 ms (1001 pts) #VBW 1.0 MHz

2483.5-2496.5MHz

Agie st Specirum dnatgrer - Swept A
x &

Avg Type: Lag-Pwr
Trig: Fras Run

PAG: b Lo T8 Fraw B
tas;

Ref 20.00 dBm

Start 2483500 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz

Stop 2496500 GHz
Sweep 1.000 ms (1001 pts)

2496.5-12500MHz

Age st Specirum Anatyrer - Swept SA
x &

Avg Type: Lag-Pwr
Trig: Fras Run

PAG: bt T 71182 Froe R
tas;

Ref 20.00 dBm

Stop 12.500 GHz
Ims (1001 pis)|

Start 2457 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz

13
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8.4 RF Output Power

Ch.0: 2402MHz

Ch.19: 2440MHz

Ch.39: 2480MHz

14
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8.5 Rx Spurious Emission Strength

Ch.0: 2402MHz

30MHz-1GHz

Agllent Sprctam Asalyres - Swept S
T 3

Avg Type: Log-Pwr
PhO: past e TG Fres Run
W Gain:Low Fatenc 6 4B

Ref -10.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr
¥ Trig: Fres Run

Ref -10.00 dBm

Start 1.000 GHz Stop 5.000 GHz
Ees BW 1.0 MHz #FVBW 1.0 MHz Sweep 6.667 ms (1001 pis)

s Stans

5-12.5GHz

Agllent Sprctam Asalyres - Swept S
T 3

Y Fass e TrigFresRun
W Gain:Low Fatenc 6 4B

Ref -10.00 dBm

Start 5.000 GHz Stop 12.500 GHz
Ees BW 1.0 MHz #FVBW 1.0 MHz Sweep 12.33 ms (1001 pts);

s STaTy

15
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5.5 Rx Spurious Emission Strength(2)

Ch.19: 2440MHz

30MHz-1GHz

Agllent Sprctam Asalyres - Swept S

¥ E i 5
Avg Type: Log-Pwr

PhO: past e TG Fres Run

W Gain:Low Fatenc 6 4B

Ref -10.00 dBm

Stop 1.0000 GHz
3

#VBW 300 kHz

Agllent Sprctam Asalyres - Swept S
T 3

Avg Type: Log-Pwr
PhO: past e TG Fres Run
W Gain:Low Fatenc 6 4B

Ref -10.00 dBm

Start 1.000 GHz Stop 5.000 GHz
Ees BW 1.0 MHz #FVBW 1.0 MHz Sweep 6.667 ms (1001 pis)

5-12.5GHz

Agilest Spectrum Ansdyror - Swept 5L

T i

" Aug Type: LogPwr
0 Fama e TFHg: Fraw Run

IFaeck aw Atten: B dB

Ref -10.00 dBm

Start 5.000 GHz Stop 12.500 GHz
Ees BW 1.0 MHz #VEBW 1.0 MHz Sweep 12.53 ms (1001 pis

16
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5.5 Rx Spurious Emission Strength(3)

Ch.39: 2480MHz

30MHz-1GHz

Agllent Sprctam Asalyres - Swept S
T 3

Avg Type: Log-Pwr
PhO: past e TG Fres Run
W Gain:Low Fatenc 6 4B

Ref -10.00 dBm

Start 30.0 MHz Stop 1.0000 GHz
#VBW 300 kHz 3

Agllent Sprctam Asalyres - Swept S
T 3

Avg Type: Log-Pwr
PhO: past e TG Fres Run
W Gain:Low Fatenc 6 4B

Ref -10.00 dBm

Start 1,000 GHz Stop 5.000 GHz

Ees BW 1.0 MHz #FVBW 1.0 MHz Sweep 6.667 ms (1001 pts);

s Stans

5-12.5GHz

Agllent Sprctam Asalyres - Swept S
T 3

Y Fass e TrigFresRun
W Gain:Low Fatenc 6 4B

Ref -10.00 dBm

Start 5.000 GHz Stop 12.500 GHz

Ees BW 1.0 MHz #FVBW 1.0 MHz Sweep 12.33 ms (1001 pts);

17
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9. Laboratory description

1. Location

Name: DT&C Co., Ltd.

Address: 42, Yurim-ro, 154beon-gil, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea 449-

935s
Fax: +81-031-321-2855

2. Accreditation and Registration

1) VLAC
Accreditation No.: N/A

2) NVLAP
LAB CODE: N/A

3) BSMI
Laboratory Code: N/A

4) Industry Canada

Site number Facility

Expiration date

5740A-4 DT&C Co., Ltd.

2020-10-16

5) VCCI Council

Registration number Expiration date
6) KOLAS
Registration number Expiration date

KT393 2021-01-13
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