DTNC1801-00473 Report Number ; DRTTEC1801-0016

TEST REPORT

Report number: DRTTEC1801-0016
Issue Date: Feb 14, 2018

Applicant : COWON SYSTEMS, Inc.
540, Enoju-ro, Gangnam-gu, Seoul

Equipment under test :  True wireless stereo(TWS)
Model Name : COWON CE2
Added Model Name i
CFE2, CF2-BT
Serial Number : Identical prototype
Test Method ¢ The Ministry of Internal Affairs and Communications

notification in Annex 43* of Article 88 *Annex 43 is
the statement in the case of Bluetooth

Date of Test T ROLSHON22 — 2018, 0415 28

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; gi—g/

Dongwook Jung

Approval Person;

GeunKi Son
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1. Test Results

Test Date 2018-01-22 ~ 2018-01-23
Environment of Test Room Temperature 20~23 °C
Humidity 47~49 %
Peak Antenna Gain 4.97 dBi
Declaration Output Power 0.037 mW/MHz
Declaration Output Power -14.3180 dBm/MHz
E.LR.P. -9.3480 dBm/ MHz
Input Power Voltage 3.7 VvDC
Tested Circit Insertion Loss 0
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) 3DH5 mode
Transmit Speed 1 MHz

dB  |Note: The insertion loss was corrected during the test.

Test Category

; 2.4GHz Band Wideband Low-Power Data Communication System Bluetooth_8DPSK

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. 0 39 79
Reading Frequency MHz 2402.008421 | 2441.008580 | 2480.008730 ---
Frequency Tolerance ppm 3.50594 3.51507 3.52036 PASS | +50x10°(50ppm)
Occupied Bandwidth MHz 78.325 PASS |83.5MHz or below
Spread Bandwidth MHz 71.002 PASS | 500kHz or more
RF Output Power mW/MHz 0.019470 0.023354 0.032536 PASS | 3mW/MHz or below
RF Output Power Tolerance % -47.378106 -36.880075 -12.064047 PASS | +20to-80%
uW/MHz 0.018941 PA 2.5UW/MHZ or bell
30 to 2387MHz 29 | ety
MHz 22644 | -
. 2387 to 2400MHz uW/MHz 0.636063 PASS | 25uW/MHz or below
Tx Spurious MHz 23998% | —
Emission uUW/MHz 0.106267 PASS | 25uW/MHz or below
Strength [ 24835 to 2496.5MHz :
MHz 2483591 | -
uW/MHz 0.056416 PASS | 25uw/MHz or below
2496.5 to 12500MHz
MHz 12270 | -
nwW 0.480397 PASS | 4nW or below
10 to 1000MHz
) MHz 38422 | -
Rx Spurious nw 0.548782 PASS |20nW or belo
Emission 1000 to 5000MHz MH 2800
Strength L I o S s
nwW 0.851138 PASS |20nW or belo
5000 to 12500MHz
MHz 96050 | -
i ) sec 0.002880 PASS |0.4sec or below
Time of occupancy hopping frequency
sec 0.305280 PASS |0.4sec or below|0.4secxSpread rate
Spreading Factor 71.002000 PASS 5 or more
Interference Prevention Function | - Good Good Good PASS
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2. List of Measuring Instruments

. . Calibrate | Cal.
Equipment Compan Model No. Serial No. Cal. Due | Cal. Date
USE S Y dby__[Method
X Spectrum Analyzer Agilent Technologies| N9020A MY50200867 MPC nc) | 2018.07.17 | 2017.07.17
X DC Power Supply Agilent Technologies| 66332A MY43001172 MPC nc) | 2018.07.03 | 2017.07.03
X Thermohygrometer BODYCOM BJ5478 1209 MPC ~(c) | 2019.01.03 | 2018.01.03
X Wi dsg";’g;m?&ri nsor Agilent Technologies| N1911A / N1921A | MY53360016 / MY53360018 HCT n(c) | 2018.06.23 | 2017.06.23
X Digital Multimeter FLUKE 17B 26030065WS HCT n(c) | 2018.12.26 | 2017.12.26
X Signal Generator Rohde Schwarz SMF100A 102341 HCT n(c) | 2018.12.27 | 2017.12.27
Notet:"X" [&fE M L 7= BIEH#2E T T,
"X" used equipment.
Note2: BRIEH#AMRIZ, BEZTo-ADVANLEEL TIELURNTY,
The validity of measurement equipment is one year from the first day of the following month of the calibration date.
Note3: BIE A% ... 1) : B RMAFKEANGRBETREE (NCT) (UT M##E LV 5, ) REEEZFOH/N\E-HOEERK

Cal.Method ... IERRE
(TELECA B —T v Tx Ry, F—H4 F) HNISIKRE
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 KK.,
Keysight Technologies, Inc~.

n): ftEFE (PREUSEERFER+T—5) FE=1TIEE XEFEER+TEE OREICEIIKRE
(JCSSH#XRIE)
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 SHEIZEVTITSRETHOT, BBEXEFIEE_FO+/N\E-—HOHEEREH#E
(TELECA B2 —T v I o xRy, =44 ) MISKREICHET S0
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~.

) ADSNETONTIMNBFIREEEZ T -HLDEAVTITIRES
d) : Calibration conducted by using other equipment that listed above from a) to c)
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3. Uncertainty

HIE BT T —Z BT DARMENS DY &2 DO#aFH
B A TR {
1
I
[ RRED S RS
I WG LR ST -2 B R A>TV ET,
. I A ChETEA JEFOET,
iﬁ = mj B :
| SR, BUEIA COIIEIA CobD A,
I ZOBADBEAMCONTIE, MR A T LR E A,
I
%l C :
I SEAICHL, IREEA COIRIER A ThBY EH A,
| ZOBADBEAMCONTIE, MR A T LR E A,
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4. Configquration Photographs

Conducted Measurement Photo
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5. Trace Data

5.1 Frequency Tolerance

Ch.1: 2402MHz

Agilent Spectrum Analyzer - Swept SA

PO Wit —s- Trig: Free Run

IFGain:Low Atten: 40 dB

Ref 30.00 dBm

Center 2.4020000 GHz

#Res BW 5.1 kHz #VBW 5.1 kHz

Avg Type: Log-Pur

Cnt1 2402

Span 500.0 kHz
Sweep 23.20 ms (1001 pts),

sTATUS

Ch.40: 2441MHz

Agilent Spectrum Analyzer - Swept SA

PHO: Wide e Trig: Free Run

IFGain:Low Atten: 40 dB

Ref 30.00 dBm

Center 2.4410000 GHz

#Res BW 5.1 kHz #VBW 5.1 kHz

Avg Type: Log-Pur

Cnt1 2441

Span 500.0 kHz
Sweep 23.20 ms (1001 pts),

sTATUS

Ch.79: 2480MHz

Agilent Spectrum Analyzer - Swepl SA

PO Wit —s- Trig: Free Run

IFGain:Low Atten: 40 dB

Ref 30.00 dBm

Center 2.4800000 GHz

#Res BW 5.1 kHz #VBW 5.1 kHz

Span 500.0 kHz
Sweep 23.20 ms (1001 pts),

sTATUS
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5.2 Occupied and Spread Bandwidth

Occupied Bandwidth

Mgilent Spectrum Analyzer - Occupied BW

Center Fraq: 2.441000000 GHz Radio Std: Nene Frequency
e T AvglHeld>100/100
#IFGainLow © #Atten: 40 4B Radio Device: BTS

Ref 30.00 dBm

Center 2.441 GHz Spari 100 MHz|
HRes BW 300 kHz #VBW 300 kHz Sweep 1.4 ms

Occupied Bandwidth Total Power

78.325 MHz
Transmit Freq Error 114.75 kHz OBW Power 99.00 %
x dB Bandwidth 80.66 MHz x dB -26.00 dB

Spread Bandwidth

Agilent Spectrum Analyzer - Occupied BW

09:49: 11 M Jan 23, 2016
Center Freq: 2.441000000 GHz Radio Std: None Frequency
Te. Trig:Free Run Avg|Hold:>100/100
AFGainiLow | #Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Center 2.441 GHz Span 100 MHz|
HiRes BW 300 kHz #VBW 300 kHz Sweep 1.4 ms

Occupied Bandwidth Total Power 30.2 dBm
71.002 MHz

Transmit Freq Error 593.95 kHz OBW Power 90.00 %
x dB Bandwidth 80.66 MHz x dB -26.00 dB
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5.3 Tx Spurious Emission Strength

30-2387MHz

Agitem Spectrum Amalyzer - Swept Sk
- Bug Type: Log-Pur

Sha
i Gl ow

Mkr1 2
-4

Ref 20.00 dBm

Start 30 MHz Stop 2.387 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.867 ms (1001 pis)

2483.5-2496.5MHz

Agilent Spoctum Anslyzer - Sweg! Sk

g Type: LogPur ; Fraquency

Ref 20.00 dBm

Start 2.483500 GHz Stop 2496500 GHz
#Res BW 1.0 MHz FVBW 1.0 MHz Swieep 1.000 ms (1001 pts)

2387-2400MHz

Agitem Spectrum Amalyzer - Swept Sk

Ref 20.00 dBm

Start 2.387000 GHz
#Res BW 1.0 MHz

i Gl ow

#VBW 1.0 MHz

DRTTEC1801-0016

Stop 2.400000 GHz
Sweep 1.000 ms (1001 pts)

2496.5-12500MHz

gitem Spectrum Analyzer - Swept S

Ref 20.00 dBm

Start 2,497 GHz
#Res BW 1.0 MHz

#VBW 1.0 MHz

Avg Type: Log-Pwr

Stop 12.500 GHz
Sweep 16.73 ms (1001 pts)
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5.4 RF Output Power

Ch.1: 2402MHz

Ch.40: 2441MHz

Ch.79: 2480MHz
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5.5 Rx Spurious Emission Strength

10MHz-1GHz

Agllent Spectrum Analyzes - Swept SA

0 Fost -
IF Gain:Low Atten: 6 dB

Ref -10.00 dBm

m.uuLm_nl.M,wl Ko sl

Start 10.0 MHz

#Res BW 100 kHz #VBW 100 kHz

A
w= Trig: Free Run A

3 01,32 50F
va Type: Log-Pur ™ Frequency
wg|Hold: 30/30

Stop 1.0000 GHz
Sweep 119.4 ms (1001 pts)

sTaTUS

Agilent Spectrum Analyzer - Swept S

Avg Type: Log-Pwr

PHO: Fast =»- Trig: Free Run
IFGainL v :

Ref -10.00 dBm

| il bt ool aM e Akl
i Lol by

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz

Avg|Hold: 30/30

Mg U b A

Stop 5.000 GHz
Sweep 6.667 ms (1001 pts)

sTarus

5-12.5GHz

Agilent Spectrum Analyzer - Swept S

Avg Type: Log-Pwr

PHO: Fast =»- Trig: Free Run A
1FGain:Low Atten:

Ref -10.00 dBm

L R L TR PR T e

Start 5.000 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz

9
vglHold: 30/30

bl AN

Stop 12.500 GHz
Sweep 12.53 ms (1001 pts)

sTarus

10
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5.6 Hopping Frequency Dwell Time

ON/OFF

Agilent Spectrum Analyzer - Swept SA

vg Type: Log-Pa Frequency

PO Fast = Trig: Fres Run
IFGainiLow Atten: 40 dB

Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 2.0 MHz #VBW 6.0 MHz

MER MODE TRC SCL FUNCTION | FUNCTION %AGTH FUNCTION VALLE

T e

B
8

Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr

{L1H

'u.w . b AALELS

PO Fast = Trig: Fres Run
IFGainiLow Atten: 40 dB

i

Ref 30.00 dBm

|l

mu -w

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 28.40 s (1001 pts)

sTATUS

=

11





