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1. Client

> Name : RainUs Co., Ltd.

> Address : 3rd Floor, 173-36, Saneop-ro, Gwonseon-gu, Suwon-si, Gyeonggi-do, Korea
> Date of Receipt : 2017-03-23

2. Manufacturer

> Name : RainUs Co., Ltd.

> Address : 3rd Floor, 173-36, Saneop-ro, Gwonseon-gu, Suwon-si, Gyeonggi-do, Korea
3. Use of Report : For FCC Certification

4. Test Sample / Model: InforTab TAG / R154

5. Date of Test : 2017-03-30 to 2017-05-08

6. Test Standard(method) used : FCC 47 CFR part 15 subpart C 15.247

7. Testing Environment: Temp.: (24 £ 5) C, Humidity: (49 + 3) % R.H.

8. Test Results : Compliance

The results shown in this test report refer only to the sample(s) tested unless otherwise
stated. This Test Report cannot be reproduced, except in full.

Tested by Technical Manager
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1.0 General Product Description

FCC ID 2AMKA-R154
Basic Model/Type No. R154
Serial number Prototype

EUT condition

Pre-production, not damaged

Antenna type

PCB antenna

Gain -2.0 dBi

Frequency Range

2 405 MHz - 2 480 MHz

RF power 6.086 dBm
Number of channels 16
Channel Spacing 5 MHz
Type of Modulation DSSS

Power Source

DC 3 V (Coin Battery)

Hardware Rev V1.1
Software Rev V0.6
Firmware Rev V0.6
1.1 Tested Frequency
LOW MID HIGH
Frequency (MHZz) 2 405 2 445 2 480
R102 Rev.0
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1.2 Duty Cycle

| Duty Cycle |

100 %

Agilent Spectrum Analyzer - Swept SA

L RF S0&  AC

SENSE!INT)

ALIGMAUTO 03:40:27 PM Mar 30, 2017

Marker 1 766.667 pis _ Bivg Type: Log-Pwr TRACE[T 335 6 Marker
PNO: Fast —»— T1rig: Free Run TYPE[WActhi
IFGain:Low #Atten: 30 dB DET|P PRPPRP Marker Table
Mkr1 766.7 [s|lon Off|
10 dBrdiv  Ref 20,00 dBm 4.47 dBm
ILeg
MarkerCount.
100 [Oﬁ‘]
0.00
Couple
Markers
-100 on Off]|
=200
-30.0
-40.0
-50.0
0.0 All Markers Offjj
-70.0
More
Center 2.405000000 GHz Span 0 Hz 20f2
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.533 ms (1001 pts)
IMSG STATUS
1.3 Device Modifications
The following modifications was applied by the applicant:
Not applicable
1.4 Peripheral Devices
Device Manufacturer Model No. Serial No.
Note Computer HP ProBook 650 G1 5CG5114KD2
AC ADAPTER HP PPP012D-S -
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1.5 Configuration of System under Test

1.6

1.7

Power

Supply
I Spectrum Analyzer

EUT

Computer
(Notebook)

AC ADAPTER

Calibration Details of Equipment Used for Measurement
Test equipment and test accessories are calibrated on regular basis. The maximum
time between calibrations is one year or what is recommended by the manufacturer,
whichever is less. All test equipment calibrations are traceable to the Korea Research
Institute of Standards and Science (KRISS), therefore, all test data recorded in this
report is traceable to KRISS.

Test Facility

The measurement facility is located at (Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si,
Gyeonggi-do, Korea. The sites are constructed in conformance with the requirements
of ANSI C63.7, ANSI C63.4 and CISPR Publication 22.

CTK-D151-06 R102 Rev.0
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TK
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1.8 Laboratory Accreditations and Listings

Country | Agency Scope of Accreditation Rel\gjll:sr:]r[?;;on Logo
FCC Part 15 & 18
USA FCC EMI (Electromagnetic Interference / Emission) 805871 C
IC
CANADA 1€ |EMI (3/10m test site) 8737A-2 I * l
C-986
VCCI V-3 T-1843
JAPAN veel EMI (Electromagnetic Interference / Emission) R-3627 V@I
G-387
EMI (Electromagnetic Interference / Emission)
KOREA MSIP EMS (Electromagnetic Susceptibility / Immunity) KRO025
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2.0 Summary of tests

FCC Part . L Status
Section(s) Parameter Limit Test Condition (note 1)
15.247(a) 6 dB Bandwidth > 500 kHz c
15.247(b) Maximum Output Power < 1 Watt Cc
Conducted Spurious
15.247(d) emission > 20 dBc Conducted C
15.247(d) Band Edge > 20 dBc Cc
Transmitter Power C
15.247(e) Spectral Density <8dBm @ 3 kHz c
15.209 | Field Strength of 15.209(a) Radiated C
Harmonics
15.207 AC Conducted Emissions 15.207(a) Line Conducted C

Note 1: C=Complies

NC=Not Complies

NT=Not Tested

NA=Not Applicable

Note 2: The data in this test report are traceable to the national or international standards.

The sample was tested according to the following specification:
- FCC Part 15.247, ANSI C63.10-2013

The tests were performed according to the method of measurements prescribed in
KDB No0.558074.
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2.1 Technical Characteristic Test

2.1.1 6dB Bandwidth
Test Procedures(ANSI C63.10-2013 6.9.2)

Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

Test Procedures(ANSI C63.10-2013 6.9.3)

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its

upper frequency limits, the mean powers are each equal to 0.5% of the total mean power of
the given emission.

Use the 99% power bandwidth function of the instrument and report the measured
bandwidth.

Test Settings :

Center frequency = the highest, middle and the lowest channels

a) RBW = 100 kHz b) VBW = 3 x RBW

c) Detector = peak d) Trace mode = Max hold
e) Sweep = auto couple

f) Allow trace to fully stabilize

g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that
are attenuated by 6 dB relative to the maximum level measured in the fundamental
emission.

Minimum Standard :
6 dB Bandwidth > 500kHz

Test Data :
Frequency 6dB Bandwidth 99% Bandwidth Result
(MH2z) (MH2z2) (MH2z2)
2 402 1.646 2.230 Complies
2 445 1.627 2.230 Complies
2 480 1.640 2.230 Complies

See next pages for actual measured spectrum plots.
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Low channel (2 405 MHz

Agilent Spectrum Analyzer - Occupied BW
RL RF SOn AT SEMNSEINT ALIGMAUTD 03:28:00 PM Mar 20, 2017

Frequency

Eenter Freq 2.405000000 GHz ‘ Center Freq: 2.405000000 GHz Radio Std: None
& Trig:Free Run Avg|Hold: 10110

I I #IFGain:Low #Atten: 16 <B Ext Gain: 0.50 dB Radic Device: BTS

|L

10 dBIdiv Ref 20.00 dBm
og
10.0 Center Freq|
0.00 R - 2.405000000 GHz,

-10.0

-20.0

-30.0

-40.0
-50.0

-60.0

-70.0

Center 2.405 GHz Span 3 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1ms 300,000 kHz

Auto Man
Occupied Bandwidth Total Power 12.6 dBm —

2.2299 MHz FreqOfTset
Transmit Freq Error -3.642 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.646 MHz x dB -6.00 dB

MSG STATUS

Middle channel (2 445 MHz

Agilent Spectrum Analyzer - Occupied BW
RL RF So0n AT SENSEINT ALIGMAUTO 03:23:02 PM Mar 20, 2017

Eenter Freq 2.445000000 GHz ‘ Center Freq: 2.445000000 GHz Radio Std: None

Frequency

& Trig:Free Run Avg|Hold: 10110
I I #IFGain:Low #Atten: 16 <B Ext Gain: 0.50 dB Radio Device: BTS

|L

10 dBIdiv Ref 20.00 dBm
eg
no Center Freq||
0.00 I i e B 2.445000000 GHz

-10.0 Do
-20.0

-30.0

-40.0
-50.0

-60.0
-70.0

Center 2.445 GHz Span 3 MHz P
Res BW 100 kHz #VBW 300 kHz Sweep 1ms 300000 kﬂ:

Auto Man
Occupied Bandwidth Total Power 12.3 dBm —

2.2300 MHz FreqOffset
Transmit Freq Error 4,855 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.627 MHz x dB -6.00 dB

MSG STATUS

CTK-D151-06 R102 Rev.0
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High channel

Agilent Spectrum Analyzer - Occupied BW

2 480 MHz

RL RF S0s AC SENSE:INT ALIGN AUTO 03:42:53 PM Mar 30, 2017
Eenter Freq 2.480000000 GHz ‘ Ce.nter Freq: 2.480000000 GHz
& Trig:Free Run Avg|Hold: 10110
I I #IFGain:Low #Atten: 16 dB Radio Device: BTS

Radio Std: None Frequency

10 dBidiv Ref 20.00 dBm

|L

og
100 Center Freq||
oo 2.480000000 GHz,
-10.0
-20.0
-30.0 |~ 7
-40.0
-50.0
500
-70.0

ICenter 248 GHz Span 3 MHz crst
Res BW 100 kHz #VBW 300 kHz Sweep 1ms 300000 kﬂ:
Auto Man

Occupied Bandwidth Total Power 10.9 dBm
2.2300 MHz FreqOffset
Transmit Freq Error -4.501 kHz OBW Power 99.00 % 0Hz

x dB Bandwidth 1.640 MHz x dB -6.00 dB

STATUS
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2.1.2 Maximum Output Power

Test Procedures(ANSI C63.10-2013 11.9.1)

Maximum Peak Output Power from the EUT were measured according to the dictates power
measurement procedure in section 9.1.1 of KDB 558074.

This procedure shall be used when the measurement instrument has available a

resolution bandwidth that is greater than the DTS bandwidth.

Test Settings:

Center frequency = the highest, middle and the lowest channels

a) RBW = DTS bandwidth b) VBW = 3 x RBW
c) span = 3 x RBW d) Sweep time = auto couple
e) Detector = peak f) Trace mode= max hold

g) Allow trace to fully stabilize

h) Use peak marker function to determine the peak amplitude level.

Limit :

Maximum Output Power < 1 W (30 dBm)

Test Data :
Maximum peak Conducted Output Power
Frequency
(MH2) Output power Output power Result
(dBm) (mW)
2 405 6.086 4.061 Complies
2 445 5.867 3.861 Complies
2 480 4.941 3.120 Complies

See next pages for actual measured spectrum plots.
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Low channel

2 405 MHz

Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SENSE:IMT) ALIGM AUTO 03:28:08 PM Mar 30, 2017 E
Center Freq 2.405000000 GHz | Avg Type: Log-Pwr R requency
PNO: Fast -+~ Trig: Free Run Avg|Hold: 30130 TYPE |V ik
IFGain:Law B#Atten: 30 4B Ext Gain: 0.50 dB EU
Mkr1 2.404 519 GHZ Auto Tune
10 deidiv - Ref 20,00 dBm 6.086 dBm
ILog
Center Freq|
o 0] 2.405000000 GHz
0.00
StartFreq(|
100 2.398500000 GHz|
o Stop Freq||
2.411500000 GHz|
-30.0 b—s
00 CF Step
1.300000 MHz
Auto Man
-50.0
o Freq Offset
0Hz
700
Center 2405000 GHz Span 13.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

IMSG

STATUS

Middle channel

Agilent Spectrum Analyzer - Swept SA

S0&  AC

SENSE!INT)

2 445 MHz

ALIGMAUTO

03:33:08 PM Mar 30, 2017

Center Freq 2.445000000 GHz | Avg Type: Log-Pwr TRECE[T - 515 6 Frequency
PNO: Fast —»— T1rig: Free Run Avg|Hold: 30/30 TYPE |IV] i
IFGain:Low BAtten: 30 dB Ext Gain: 0.50 dB pET|P P PP PP
Mkr1 2.444 428 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 5.867 dBm
ILeg
Center Freq||
o & 2.445000000 GHz
0.00
StartFreq(|
100 2.438500000 GHz
- StopFreq||
2.451500000 GHz
-30.0 f—
-40.0 CF Step
1.300000 MHz
Auto Man
-50.0
0.0 Freq Offset
0Hz
-70.0
Center 2.445000 GHz Span 13.00 MHz
Res BW 3.0 VIHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

MSG

STATUS
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High channel

Agilent Spectrum Analyzer - Swept SA

2 480 MHz

RF 906G AC

ALIGNAUTO

03:42:59 PM Mar 30, 2017

Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[TZ 3056 Frequency
PNO: Fast -+~ Trig: Free Run Avg|Hold: 30130 TYPE |V ik
IFGain:Law B#Atten: 30 4B Ext Gain: 0.50 dB EU
Mkr1 2.479 402 GHzZ Auto Tune
10 deidiv - Ref 20,00 dBm 4.941 dBm
ILog
Center Freq||
10,0 ’ 2.480000000 GHz|
0.00
StartFreq(|
-10.0 2.473500000 GHz
- Stop Freq|]
2.486500000 GHz
-30.0
-40.0 CF Step
1.300000 MHz
Auto Man
-50.0
0.0 Freq Offset
0Hz
700
Center 2.480000 GHz Span 13.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

IMSG

STATUS
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2.1.3 Transmitter Power Spectral Density
Test Procedures(ANSI C63.10-2013 11.10.2)

Power Spectral Density from the EUT were measured according to the dictates PKPSD
measurement procedure in 10.2 of KDB 558074.

This procedure shall be used if maximum peak conducted output power was used to
demonstrate compliance.

Test Settings:

Center frequency = the highest, middle and the lowest channels

a) RBW : 3 kHz < RBW < 100 kHz b) VBW > 3 x RBW
¢) span = 1.5 x DTS bandwidth d) Sweep time = auto couple
e) Detector = peak f) Trace mode= max hold

g) Allow trace to fully stabilize

h) Use the peak marker function to determine the maximum amplitude level within the RBW.

Limit :

Power Spectral Density < 8dBm @ 3 kHz BW

Test Data :
Frequency Power Spectral Density
(MHz) dBm Result
2 405 -9.437 Complies
2 445 -9.357 Complies
2 480 -11.135 Complies

See next pages for actual measured spectrum plots.
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Low channel

2 405 MHz

Agilent Spectrum Analyzer - Swept SA

RF S0 AC SENSE:IMT) ALIGM AUTO 03:28:27 PM Mar 30, 2017 E
Center Freq 2.405000000 GHz | Avg Type: Log-Pwr R requency
PNO: Wide —»— 1rig: Free Run Avg|Hold:>30/30 I
IFGain:Low #Atten: 10 4B Ext Gain: 0.50 dB EU
Mkr1 2.405 432 0 GHZ Auto Tune
10 deidiv Ref 0.00 dBm -9.437 dBm
ILog
& Center Freq|
nn 2.405000000 GHz
-20.0 0
StartFreq(|
00 2.402750000 GHz|
e a Stop Freq||
2.407250000 GHz|
-50.0 I
-60.0 CF Step
450.000 kHz,
Auto Man
-70.0
00 Freq Offset
. 0Hz
500
Center 2405000 GHz Span 4.500 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 474.5 ms (1001 pts)

IMSG

STATUS

Agilent Spectrum Analyzer - Swept SA

Middle channel

2 445 MHz

RF S0R  AC SENSEINT ALIGHAUTO 03:33:27 PMMara0, 2017 | |
Center Freq 2.445000000 GHz | Avg Type: Log-Pwr TRecE[ 515 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold:»30/30 TYPE |IV] i
IFGain:Low BAtten: 10 dB Ext Gain: 0.50 dB pET|P P PP PP
Mkr1 2.445 432 0 GHZ Auto Tune
10 dBidiv  Ref 0.00 dBm -9.357 dBm
ILeg
é Center Freqj]
oo 2.445000000 GHz
=200
StartFreq||
300 2.442750000 GHz
o StopFreq||
2.447250000 GHz
-50.0
0.0 CF Step
) 450.000 kHz
Auto Man
-70.0
0.0 Freq Offset
0Hz
-90.0
Center 2.445000 GHz Span 4.500 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 474.5 ms (1001 pts)
IMSG STATUS
CTK-D151-06
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Agilent Spectrum Analyzer - Swept SA

High channel

2 480 MHz

RL RF S0 AC SENSE:IMT) ALIGM AUTO 03:43:19 PM Mar 30, 2017 E
Center Freq 2.480000000 GHz | Avg Type: Log-Pwr R requency
PNO: Wide —»— 1rig: Free Run Avg|Hold:>30/30 I
IFGain:Low #Atten: 10 4B Ext Gain: 0.50 dB EU
Mkr1 2.480 418 5 GHZ Auto Tune
10 deidiv Ref 0.00 dBm -11.135 dBm
ILog
Center Freq|
nn 2.480000000 GHz
-20.0
StartFreq(|
00 2477750000 GHz|
e d Stop Freq||
2.482250000 GHz|
-50.0
-60.0 CF Step
450.000 kHz,
Auto Man
-70.0
00 Freq Offset
. 0Hz
500
Center 2480000 GHz Span 4.500 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 474.5 ms (1001 pts)
IMSG STATUS
CTK-D151-06

R102 Rev.0
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2.1.4 Band Edge & Conducted Spurious emission
Test Procedures(ANSI C63.10-2013 11.11.3)

The Unwanted emission from the EUT were measured according to the dictates PKPSD
measurement procedure in section 11.11 of ANSI C63.10-2013.

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that
the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of root-mean-square
averaging over a time interval, as permitted under Section 5.4(4), the attenuation required
shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits specified

in RSS-Gen is not required.

Test Settings:
Center frequency = the highest, middle and the lowest channels

a) RBW = 100 kHz b) VBW > 3 x RBW

¢) Detector = peak d) Sweep time = auto couple
e) Trace mode= max hold

f) Allow trace to fully stabilize

g) Use the peak marker function to determine the maximum amplitude level.

Limit :

Emission level < 20 dBc

Test results: Complies
- All conducted emission in any 100kHz bandwidth outside of the spread spectrum band
was at least 20dB lower than the highest in-band spectral density. Therefore the applying

equipment meets the requirement.

See next pages for actual measured spectrum plots.
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Band—edge

Agilent Spectrum Analyzer - Swept SA

906G AC

SEMSEINT|

ALIGNAUTO 03:32:49 PM Mar 30, 2017

Center 2.400000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz

Sweep 1.000 ms (1001 pts)

Center Freq 2.400000000 GHz | Avg Type: Log-Pwr TRACE[TZ 3056 Frequency
PHO: Wide 50 Trig: Free Run Avg|Hold:»30/30 TYPE |V ik
IFGain:Low B#Atten: 16 4B Ext Gain: 0.50 dB EU
Mkr1 2.404 50 GHz Auto Tune
Jiogeiciv Ref 6.00 dBm 2.484 dBm
g - T
Center Freq|
e 2.400000000 GHz
1 17 .52 dbi
. StartFreq||
240 2.395000000 GHz|
e Stop Freq|]
2.405000000 GHz|
-44.0
-54.0 CF Step
1.000000 MHz
Auto Man
-B4.0
a0 Freq Offset
. 0Hz
40

IMSG

STATUS

Agilent Spectrum Analyzer - Swept SA

906G AC

ALIGNAUTO 03:47:53 PM Mar 30, 2017

Center 2.483500 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

Center Freq 2.483500000 GHz | Avg Type: Log-Pwr TRACE[TZ 3056 Frequency
PHO: Wide 50 Trig: Free Run Avg|Hold:»30/30 TYPE |V ik
IFGain:Low B#Atten: 16 4B Ext Gain: 0.50 dB EU
Mkr1 2.479 74 GHz Auto Tune
10 deidiv ~ Ref 6.00 dBm 1.575 dBm
ILog
L
Center Freq|
e 2.483500000 GHz
-14.0
SEREEE | StartFreq||
240 2.478500000 GHz|
e Stop Freq|]
2.488500000 GHz|
-44.0
-54.0 CF Step
1.000000 MHz
Auto Man
-B4.0
a0 Freq Offset
. 0Hz
40

IMSG

STATUS
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Conducted Spurious emission

Low channel

Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO 03:32:34 PM Mar 30, 2017
Marker 1 4.799270000000 GHz \ Aivg Type: Log-Pur wae[D_5i5g | PeakSearch
PNO: Fast (0 19:Free Run Avg|Hold: 30/30 TYPE (M i
IFGain:Low #Atten: 16 dB Ext Gain: 0.50 dB pET|P P PP PP
Mkr1 4.799 GHz NextPeak
10 dBidiv  Ref 6.00 dBm -67.926 dBm
ILeg
o Next Pk Right]|
-14.0
S Next Pk Left]|
=240
-34.0
Marker Deltafj
-44.0
= Mkr—CF
-B4.0 ’ ——
740 Mkr—RefLvi||
-840
More
Start 30 MHz Stop 25.00 GHz 1of2
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
IMSG STATUS
Middle channel (2 445 MHz

Agilent Spectrum Analyzer - Swept SA

S0&  AC

ALIGMAUTO

03:37:01 PM Mar 30, 2017

L RF
Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 - 5456 Frequency
PNO: Fast (0 19:Free Run Avg|Hold:>30/30 TWPE|M
IFGain:Low #Atten: 16 dB Ext Gain: 0.50 dB per|P PPPRP
Mkr1 2.452 GHzZ Auto Tune
10 dBidiv  Ref 6,00 dBm 1.133 dBm
ILeg '
Center Freq||
-4.00 12515000000 GHz|
-14.0
EEEEEL | StartFreq||
a4 30.000000 MHz
40 Stop Freq|]
25.000000000 GHz,
-44.0
£40 CF Step
2.497000000 GHz|
Auto Man
-64.0 - o )
2ol Freq Offset
0Hz
-84.0
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
IMSG STATUS
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High channel

Agilent Spectrum Analyzer - Swept SA

2 480 MHz

RL RF S0 AC SENSE:IMT) ALIGMAUTO 03:47:38 PM Mar 30, 2017 E
Center Freq 12.515000000 GHz | Avg Type: Log-Pur TeCE[[05 5 6 requency
PNO: Fast Trig: Free Run Avg|Hold:»30/30 TYPE |V b
IFGain:Low #Atten: 16 dB Ext Gain: -0.50 4B oer|P PP PEP
Mkr1 4.949 GHz Auto Tune
10 deidiv ~ Ref 6.00 dBm -67.081 dBm
ILog
Center Freq(]
A0 12515000000 GHz|
-14.0
2023 | StartFreq||
a0 30.000000 MHz
40 Stop Freq|]
25.000000000 GHz
-44.0
540 CF Step
2.497000000 GHz|
Auto Man
540 0 fe b,
ol Freq Offset
0Hz
-84.0
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
IMSG STATUS
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2.1.5 Field Strength of Harmonics

Test Location
X 10 m SAC (test distance : [ | 10 m, [X] 3 m)
Xl 3 m SAC (test distance : 3 m)

Test Procedures

1) In the frequency range of 9 kHz to 30 MHz, magnetic field is measured with Loop
Antenna. The Test Antenna is positioned with its plane vertical at 1m distance from the

EUT. The center of the Loop Test Antenna is 1m above the ground. During the

measurement the Loop Test Antenna rotates about its vertical axis for maximum

response at each azimuth about the EUT.

2) In the frequency rage above 30 MHz, Bi-Log Test Antenna(30 MHz to 1 GHz) and Horn
Test Antenna(above 1 GHz) are used. Test Antenna is 3m away from the EUT. Test
Antenna height is carried from 1m to 4m above the ground to determine the maximum

value of the field strength. The emissions levels at both horizontal and vertical

polarizations should be tested.

Test Settings:

Frequency Range = 9 kHz ~ 25 GHz (2.4 GHz 10" harmonic)

a) RBW =1 MHz for f =2 1 GHz, 100 kHz for f < 1 GHz, 9 kHz for f < 30 MHz

b) VBW = RBW

c) Sweep time = auto couple

CTK-D151-06
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Limit :

FCC Part 15 § 15.205 (a) Except as shown in paragraph (d) of this section, only

spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37626-8.38675 73-74.6 399.9-410 2690-2900 10.6-12.7
10.495-0.505 8.41425-8.41475 74.8-75.2 608-614 3260-3267 13.25-13.4
2.1735-2.1905 12.29-12.293 108-121.94 960-1240 3332-3339 14.47-14.5
4.125-4.128 12.51975-12.52025 123-138 1300-1427 3345.8-3358 15.35-16.2
4.17725-4.17775 | 12.57675-12.57725 149.9-150.05 1435-1626.5 3600-4400 17.7-21.4
156.52475-
4.20725-4.20775 13.36-13.41 156.52525 1645.5-1646.5 4500-5150 22.01-23.12
6.215-6.218 16.42-16.423 156.7-156.9 1660-1710 5350-5460 23.6-24
6.26775-6.26825 | 16.69475-16.69525 162.0125-167.17 1718.8-1722.2 7250-7750 31.2-31.8
6.31175-6.31225 16.80425-16.80475 167.72-173.2 2200-2300 8025-8500 36.43-36.5
8.291-8.294 25.5-25.67 240-285 2310-2390 9000-9200 2Above 38.6
8.362-8.366 37.5-38.25 322-335.4 2483.5-2500 9300-9500

! Until February 1, 1999, this
 Above 38.6
8§ 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of

restricted band shall be 0.490-0.510 MHz.

emissions appearing within these frequency bands shall not exceed the limits shown is

Section 15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in

Section 15.209 shall be demonstrated using measurement instrumentation employing a

CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section

15.209 shall be demonstrated based on the average value of the measured emissions.

The provisions in Section 15.35 apply to these measurements.
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FCC Part 15 § 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from

an intentional radiator shall not exceed the field strength levels specified in the following

table :
Frequency(MHz) Field Strength Field Strength _Deasurement
uV/m@3m dBuV/m@3m Distance (meters)

0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705-30 30 - 30

30-88 100** 40 3

88-216 150** 43.5 3

216-960 200** 46 3

Above 960 500 54 3

** Except as provided in 15.209(g).fundamental emissions from intentional radiators

operating under this Section shall not be located in the frequency bands 54-72MHz, 76-
88MHz, 174-216MHz, 470-806MHz. However, operation within these frequency bands is
permitted under other sections of this Part, e.9g.15.231 and 15.241.

Note :

1) For above 1 GHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with
a peak detector function, corresponding to 20 dB above the maximum permitted average

limit.

2) For above 1 GHz, limit field strength of harmonics : 54 dBuV/m@3m (AV) and

74 dBUV/m@3m (PK)

3) For measurement above 1GHz, the resolution bandwidth is set to 1 MHz and video
bandwidth is set to 1 MHz for peak measurement and 10 Hz for average
measurement.(Duty Cycle is > 98%,)

4) Duty Cycle is < 98%, VBW setting will need to > 1/T.
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Test Setup:

1) For field strength of emissions from 9 kHz to 30 MHz

l'\IL
-
B
W
L L

Turn Table+

| S

< 80cm =

AN
DN
‘\

>

Test Antenna Receiver Preamplifier«

2) For field strength of emissions from 30 MHz to 1 GHz

Test Antenna+

=< Im . 4m >«

>

Tum Table«

AN
DD §

== Receiver+ Preamplifier+
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3) For field strength of emissions above 1 GHz

Test Antenna+
!
!

_4m >+

EUT~

e Y
L

Crmmm >

Tum Table« —E

= 1.5 m=

]

s

B e
P

= Receiver+ Preamplifier+
Test results
1) 9 kHz to 30 MHz
EUT InforTab TAG Measurement Detail
Model R154 Frequency Range 9 kHz — 30 MHz
Test mode | Continuous modulated carrier | Detector function Quasi-Peak
The requirements are:
= Complies
Frequency Measured Data Margin
(MH2) (dBuV/m) (dB) Remark
- - - See note
Note :

The amplitude of spurious emissions that are attenuated by more than 20 dB below
the permissible value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

CTK-D151-06 R102 Rev.0
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2) 30 MHz to 1 GHz

Test mode : Transmit, Low Channel(Worst Case)

EUT InforTab TAG Measurement Detail
Model R154 Frequency Range Below 1 000MHz
Mode Transmit, Low Channel Detector function Quasi-Peak

The requirements are:

= Complies
Frequency Measured Data Margin
(MH2) (dBuV/m) (dB) Remark
982.297 28.6 25.4 Quasi-Peak
Test Data
[dB(uV/m)]
60 r o <3m FCC Class B>
- oo Limit(QP)
L Lo <R154>
50 I R Spectrum(H,PK)
- oo ——  Spectrum(V,PK)
. — Suspected Item(H)
C o Suspected ltem(V)
40 T Final I’[em[H.QP))

Final ltem(V,QP

-
=
g
0 l ‘ Loy l l l Ly
30.00 50.00 100.00 500.00 1000.00
Frequency [MHz]
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle
QP QP QP QP
[MHz] [aB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)]  [dB]  [em]  [deg]
1 50.006 H 21.5 -15.0 6.5 40.0 33.5 300.0 38.0
2 147.006 H 2.4 -12.4 13.0 43.5 30.5 300.0 274.0
3 982.297 H 20.8 7.8 28.6 54.0 25.4 300.0 65.0
4 992.361 vV 20.3 8.1 28.4 54.0 25.6 399.0 301.0
Remark :

1. The Unwanted emission was measured in the following position: EUT stand-up

position(Z axis), lie-down position(X,Y axis). The worst emission was found in stand-up
position(Z axis) and the worst case was recorded.
2. Result = Reading + Correction factor
3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain
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3) above 1 GHz

Test mode : Transmit

EUT InforTab TAG Measurement Detail
Frequency Range 1-25GHz
Model R154 Detector function Average / Peak
Remarks

We have tested three mode (X, Y, Z). The worst mode (Z axis) for final test.

The requirements are:

X complies
Frequency Measured Data Margin
(MH2) (dBuV/m) (dB) Remark
2 483.50 52.97 1.03 Average
Test Data
Low(2 405 MHZz)
Frequency Limit Limit Level Level Margin | Margin
P) AV PK AV PK AV PK
[MHZz] [dB(uv/m)] | [dB(uV/m)] | [dB(uV/m)] | [dB(uV/m)] [dB] [dB]
4 810.00 H 54.00 74.00 38.88 49.78 15.12 24.22
4 810.00 \% 54.00 74.00 40.37 51.12 13.63 22.88
Mid(2 445 MHz)
Frequency Limit Limit Level Level Margin | Margin
P) AV PK AV PK AV PK
[MHZz] [dB(uv/m)] | [dB(uV/m)] | [dB(uV/m)] | [dB(uV/m)] [dB] [dB]
4 890.00 H 54.00 74.00 38.57 48.68 15.43 25.33
4 890.00 \% 54.00 74.00 41.08 50.22 12.92 23.78
High(2 480 MHz)
Frequency Limit Limit Level Level Margin | Margin
P) AV PK AV PK AV PK
[MHZz] [dB(uv/m)] | [dB(uV/m)] | [dB(uV/m)] | [dB(uV/m)] [dB] [dB]
4 960.00 H 54.00 74.00 35.87 45.90 18.13 28.10
4 960.00 Y 54.00 74.00 34.74 48.95 19.26 25.05
2 483.50 H 54.00 74.00 49.27 60.04 4.74 13.96
2 483.50 \% 54.00 74.00 52.97 64.49 1.03 9.51
CTK-D151-06 R102 Rev.0



CTK Co., Ltd.
TK (Ho-dong), 113, Yejik-ro, Cheoin-gu, Report No.:
Yongin-si, Gyeonggi-do, Korea CTK-2017-00901
Tel: +82-31-339-9970 Page (29) / (32) Pages
Co., Ltd. Fax: +82-31-624-9501

2.1.6 AC Conducted Emissions

Frequency Range of Measurement
150 kHz to 30 MHz

Instrument Settings
IF Band Width: 9 kHz

Test Procedures

Module has been tested by mounting the End product(Printer).

The EUT was placed on a non-metallic table 0.8m above the metallic, grounded floor
and 0.4m from the reference ground plane wall. The distance to other metallic surfaces
was at least 0.8m.

Amplitude measurements were performed with a quasi-peak detector and an average
detector.

Limit
- 15.207(a)
Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15 ~ 0.5 66 to 56* 56 to 46*
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency.

Test Data
The requirements are:

Xl Not Applicable (Battery Power)

Frequency Measured Data Margin

(MH2) (dBuv) (dB) Remark

CTK-D151-06 R102 Rev.0
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APPENDIX A — Test Equipment Used For Tests

Ezljir;:rig;t Manufacturer Model No. Serial No. CaEI)i?otrea'?i];n Due Date
1 Signal Analyzer Agilent N9020A MY48011598 2016-11-01 2017-11-01
2 Signal Generator Rohde & Schwarz SMB100A 175528 2016-11-01 2017-11-01
3 EMI Test Receiver Rohde & Schwarz ESCI7 100814 2016-11-01 2017-11-01
4 Bilog Antenna Schaffner CBL6111C 2551 2016-05-13 2018-05-13
5 | Active Loop Antenna SCHWARZBECK FMZB 1513 1513-126 2016-05-25 2018-05-25
6 6dB Attenuator R&S DNF 272.4110.50-2 2016-11-01 2017-11-01
7 6dB Attenuator R&S DNF 272.4110.50-1 2017-02-03 2018-02-03
8 AMPLIFIER SONOMA 310 291721 2017-02-02 2018-02-02
9 EMI Test Receiver Rohde & Schwarz ESU40 100336 2017-05-12 2018-05-12
10 Preamplifier Agilent 8449B 3008A02011 2016-12-01 2017-12-01
11 Horn Antenna ETS-Lindgren 3115 00078894 2015-09-02 2017-09-02
12 Horn Antenna ETS-Lindgren 3116 00062504 2015-09-04 2017-09-04
13 Horn Antenna ETS-Lindgren 3117 00154525 2015-09-02 2017-09-02
14 Band Reject Filter Micro Tronics BRM50702 G233 2017-02-03 2018-02-03
15 DC Power Supply HP E3632A KR94907541 2016-11-01 2017-11-01
CTK-D151-06 R102 Rev.0
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