DTNC1805-0423 Report Number ; DRTTEC1807-0086(1)

TEST REPORT

Report number: DRTTEC1807-0086(1)
Issue Date: Jul 23, 2018

Applicant . Innomdle Lab Co., Ltd.
#720, 815, Daewangpangyo-ro, Sujeong-gu, Seongnam-si,
Gyeonggi-do, 13449, Korea

Equipment under test : Sgnl Smart Strap

Model Name © WB-850

Date of Test : 2018.06. 18 ~2018. 06. 29
Test Place : DT&C Co., Ltd.

42, Yurim-ro, 154beon-gil, Cheoin-gu, Yongin-si,
Gyeonggi-do, Korea 449-935

Test Results :  PASS (Refer to attachment)

The results in this reports are applicable only to the samples tested.
This report shall not be re-produced except in full without the written approval of

DT&C Co., Ltd.

|

Tested Engineer;

D.Oﬁg'WOOk JUNG

il
Approval Person;

HyunSu Son




Report Number ; DRTTEC1807-0086(1)

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 PASS
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 PASS

1) Test set up
Table-Top

2) Modification to the EUT by laboratory
None
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2. Test Information

1. Applicant

Innomdle Lab Co., Ltd.
#720, 815, Daewangpangyo-ro, Sujeong-gu, Seongnam-si, Gyeonggi-do, 13449,
Korea

2. Equipment under test
Sgnl

3. Model number
WB-S50

4. Serial number
Identical prototype
5. Size

(W)72 x (D) 25 x (H) 60 mm

6. Terminal limitation
-20°Cto 50°C

7. RF Specification Frequency range
2402-2480MHz

8. Number of RF Channels
79 Channels

9. Modulation method
Method of GFSK, 11/4-DQPSK, 8DPSK

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

10. Data rate
1Mbps(GFSK), 2Mbps(11/4-DQPSK), 3Mbps(8DPSK)

11. Variation of the family model(s)
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3. Configuration of equipment

1. Frequency tolerance, Spread bandwidth, Occupied Bandwidth,
Unwanted(Spurious) emission strength, Secondary emitted radio wave strength

EUT

2. RF output power tolerance

EUT

Divider

Spectrum

Analyzer

BlueTooth

Divider

Tester

Power

Meter

BlueTooth

Tester
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1. Test Results

Test Date 2018. 06. 18 ~ 2018. 06. 29
Environment of Test Room Temperature 24 ~25 °C
Humidity 48 ~ 49 %
Peak Antenna Gain 1.99 dBi
Declaration Output Power 0.04 mW/MHz
Declaration Output Power -13.9794 dBm/MHz
E.lLR.P. -11.9894 dBm/ MHz
Input Power Voltage 3.7 VDC
Tested Circit Insertion Loss dB
Frequency eqal to the Transmission rate 1 MHz
ON TIME 2.880 ms
Transmission
Time OFF TIME 0.870 ms
Ratio 0.7680
Packet Type (Mode) DH5 mode
Transmit Speed 1 MHz

Note: The insertion loss was corrected during the test.

Test Category ;

2.4GHz Band Wideband Low-Power Data Communication System Bluetooth_ GFSK

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).

Measurement Frequency MHz 2402 2441 2480 Result Limit Note
Channel Number Ch. 1 40 79
Reading Frequency MHz 2401.994075 | 2440.980650 | 2480.000075 -—-
Frequency Tolerance ppm -2.46669 -7.92708 0.03024 PASS | +50x10°(50ppm)
Occupied Bandwidth MHz 78.08 PASS | 83.5MHz or below
Spread Bandwidth MHz 69.87 PASS | 500kHz or more
RF Output Power mW/MHz 0.020910 0.025903 0.019786 PASS | 3mwimHz or below
RF Output Power Tolerance % -47.725722 -35.242803 -50.536135 PASS | +20to -80%
uW/MHz 0.100949 2.5UW/MHz or bel
30 to 2387MHz RS | B
MHz 2283300 | -
. 2387 to 2400MHz UW/MHz 0.091728 PASS | 25uW/MHz or below
T’é nsqf’s“s:';’#s MHz 2309987 | —
UW/MHz 0.074234 25UW/MHz or bel
strength | 2483.5 to 2496.5MHz AE Bt
MHz 2492522 | -
uW/MHz 0.210087 2.5UW/MHz or bel
2496.5 to 12500MHz RS | B
MHz 12340.000 | -
nwW 0.023222 4nW or below
10 to 1000MHz Hags
. MHz 936640 | -
Rx Spurious W 0.410960 PASS |20nW or below]
Emission 1000 to 5000MHz M 3612.000
Strength z i
nw 0.974092 PASS |20nW or below
5000 to 12500MHz
MHz 12282500 | -
) ) sec 0.002880 PASS [0.4sec or below
Time of occupancy hopping frequency
sec 0.296640 PASS [0.4sec or below|0.4secxSpread rate
Spreading Factor 69.870000 PASS 5 or more
Interference Prevention Function |  ---- Good Good Good PASS
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. 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 MY50200867 MPC »(c) Jul. 17, 2018 Sep. 7, 2017
X DC Power Supply Agilent Technologies 66332A GB37470200 MPC »(c) Dec. 26, 2018 Dec. 26, 2017
X Signal generator ROHDE&SCHWARZ SMF100A 102341 MPC »c) Jun. 7, 2019|Jun. 7, 2018
X BlueTooth Tester TESCOM TC-3000B 30008640046 MPC O] Dec. 26, 2018| Dec. 26, 2017
X Power Divider Anritsu K240B Jun. 13, 6557 MPC /() Sep. 6, 2018 Sep. 6, 2017
X Thermohygrometer BODYCOM BJ5478 120612-1 MPC ) Jan. 3, 2019| Jan. 3, 2018
X Wid:%v;lizjv'\\fliiehr;nsor Agilent Technologies mig;iﬁ nggggggig MPC nc) Sep. 5, 2018( Sep. 5, 2017
X Multimeter HP 34401A 3146A13475 MPC ) Dec. 26, 2018| Dec. 26, 2017

Notel: "X" [EfEFAL = AIEHEIE TS,
"X" used equipment.

Note2: BXE#ARRIZ. BEZ To-BOEANL BHL TIELRTT,
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 ...

{): EZHRFAFEEANFREEHREECNCT ( UATT B L05 ., ) REEFEZFO+/N\E-HOEERIEHESE
(TELECA VB —TFTv o v Xy, 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~.

n: &% ( FTREEZFEER+—5) FE=1TEFE XEFEE+TEE OREICEICKRE
( JCSSIRIE)

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: SHEIZBEVNTITS RETHDO T, BEXFEE-£0+/\E—EHOEEREHKES
(TELECA VB —Tv I v Ry F—HAF) AT REICHETIID

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~.

D ADBNETOVTINH/IFLRESEE Z1T-1 0DEANTITS BREF
d): Calibration conducted by using other equipment that listed above from a) to c)
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3. Uncertainty

Parameter Uncertainty
Total RF power conducted 0.70dB
Spurious emissions conducted 1.02dB
Temperature 04cC
Humidity 2%
HIE HE 7 — 2 H1T DA HES O]kt &2 D#i
Bl A FE{E
|
L+ R NS
l RS LR SIE G2 SV IREE IS A>TV,
. I IR ShET#EA P OET,
HE }
= |BIB |
|
[ SEANTIL, IREEN THREMS ThHY EE A,
| ZOBADMEAPEIC OV T, MeFefimg T 2Lk A,
Bl C i
|
I SERITIE, IR CHIRIEIA TLHI EE A,
: ZOBADMAPEIC OV T, Megefimg T 2Lk A,
Kﬁé\ m D I
|
! BUER B RS 5 BN BRI A>T A,
I ZIUET A LI OET,
I
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4. Configuration Photographs

Conducted Measurement Photo
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5. Trece Data
5.1 Frequency Tolerance

Ch.1: 2402MHz

Agilent Spectrum Asaly:
i G A
Avg Type: Log-Pwr

PHO: Wide ——
IF Gain:L e

Ref 20.00 dBm

A02000 GHz Span
20k Sweep £.000 ms (40001 pts|

#VBW 62 kHz

(=0

Ch.40: 2441MHz

Agilent Spectrum Analyres - Swept SA

T G A
Avg Type: Log-Pwr

PHO: Wide —r- Trig: Free Run

IFGain:Law Aren: 30 48

Ref 20.00 dBm

#VBW 62 kHz

(=0

S0 o e G

3
&

Ch.79: 2480MHz

Agilent Spectrum Analyres - Swept SA

T G A
Avg Type: Log-Pwr

PHO: Wide —r- Trig: Free Run

IFGain:Law Aren: 30 48

Ref 20.00 dBm

enter 2. 00 GH;
es BW 20 kHz #VBW 62 kHz
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5.2 Occupied and Spread Bandwidth

Occupied Bandwidth

Agitent Spectram Analyrer - Ocoegied MW
% g
. Frequency

Camter Freq: 2441000000 GHz )
: Augltiold: 1000100

Rel 20,00 dBm

r 2441 GHz
BW 300 kHz #VEBW 300 kHz
ecupled Bandwidth Total Power 24.2 dBm
78.080 MHz
mit Freg Error B84.945 kHz OBW Power 29.00 %
B Bandwidth 78 MHz x dB -26.00 dB

STATS

Spread Bandwidth

Agitent Spectram Analyrer - Ocoegied MW
e g i 254:50 P 36, 2038

Camter Freq: 2441000000 GHz Radio 51d; Nome
—— Trig: Free Run Aurgltiold: 10001
S Gadil e Whmas: 30 4B Radie Davice: BTS

Frequency

Rel 20.00 dBm

#VEBW 300 kHz

Oecupled Bandwidth
69.870 MHz

Hz OBW Power

dB Bandwidth T0.67 MHz x dB

it Freq Error 7

Total Power

24.8 dBm

90.00 %
-26.00 dB

STATS

10
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5.3 Tx Spurious Emission Strength

30-2387MHz 2387-2400MHz

Avg Trow. Log Py
ArgHakd: 130500 PO Faat =TT Foas Run
\Gisiniow Ao 39 dB

Ref 20,00 dBm - Ref 20,00 dBm

el e

30 MHz 387
BW 1.0 MHz FVBW 1.0 MHz p 2 X F. FVBW 1.0 MHz

Aug Tree: LogPur
AwgiHald 100

2483.5-2496.5MHz 2496.5-12500MHz

ErT
Avg Trow. Log P w

Rt Trg Foes Run AirgiHakt: 1305K0 PO Faat =TT Foas Run

\Fiasctow  Ater: 33 4B Whakctow  Adterc 33 dB

Ref 20,00 dBm Ref 20,00 dBm

Stop 2496300 GHz

5 Hz
FVBW 1.0 MHz Sweep 1.000 me (1001 pis) 0 MHz FVBW 1.0 MHz

Aug Tree: LogPur
AwgiHald 100

11
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5.4 RF Output Power

Ch.1: 2402MHz

Ch.40: 2441MHz

Ch.79: 2480MHz

LCL
A 2
Avq

O@dBm i

Ava

©.24dBm

Y

Troe
| “r0. a0t Zl._'!_m____l_

12
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5.5 Rx Spurious Emission Strength

10MHz-1GHz

Apilent Speetrom Asalyzar - Swupt SA

Ava Type: Log-Pur
0: Fant -= Trig Free Rua Avghiold 10000
W Gain:low Aftenc 6 98

Ref -10.00 dBm

s bt AT A B b

FVEW 100 kHz

Apilent Speetrom Asalyzar - Swupt SA
Avg Type: Log-Par

s~ Trig:Fres Rua AvgiHold 100100
Atvanc 6 48

Ref -10.00 dBm

Stop 5.000 GHz
FVEW 1.0 MHz Sweep 6.667 ms (1001 pte)y

Apilent Speetrom Asalyzar - Swupt SA
Avg Type: Log-Par

0: Fant -= Trig Free Rua Avghiold 10000
W Gain:low Aftenc 6 98

Ref -10.00 dBm

Start 5.000 GHz
FVEW 1.0 MHz
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5.6 Hopping Frequency Dwell Time

ON/OFF

Agilent Spectrom Asalyzar - Swupl SA
Avg Type: Log-Pwr

Ref 20.00 dBm

#VEW 3.0 MHz . 15.00 ms (1001 pts;

FUNCTON VELUE

250 e R

aTaTun

3
&

Agilant Spectrem Asalycer - Swapl SA
i 8 S0
Ava Typa: Log-Pur Thace
PR fant e Trig: Fres Fus o
W Gain:low Aftenc 30 48

Ref 20.00 dBm

[T

Center 2.441000000 GHz
Res BW 1.0 MHz #VEW 1.0 MHz

aTATUS

Fraquency

14
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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

15
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