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1. General information

Applicant: RaonCreate Co., Ltd.

Applicant address: 203-3, 700, Pangyo-ro, Bundang-gu,
Seongnam-si, Gyeonggi-do, South Korea

Test site: KES Co., Ltd.

Test site address:

Test Facility
FCC rule part(s):
FCC ID:

Test device serial No.:

3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea

473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

FCC Accreditation Designation No.: KR0100, Registration No.: 444148
15.247
2A0Y6BLEQM11
X Production

[ ] Pre-production [ ] Engineering

1.1. EUT description

Equipment under test
Frequency range
Model:

Modulation technique
Number of channels
Antenna specification

Power source

BLE Module

2402 Miz ~2480 Mi (LE)

BlueNRG1-QM11

BT : GFSK

2402 Mz ~2480 Mz (LE):40ch

Antenna type : PCB antenna, Peak gain : 5.30 dBi
DC33V

1.2. Test configuration

The RaonCreate Co., Ltd. BlueNRG1-QM11 FCC ID: 2AOY6BLEQMI11 was tested per the guidance of
KDB 558074 D01 v04. ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated
spurious emissions testing

1.3. Device modifications
N/A

14. Frequency/channel operations

Ch. Frequency (Mk) Rate(Mbps)
00 2402 1
20 2442 1
39 2 480 1
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1.5. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.6. Software and Firmware description
The software and firmware installed in the EUT is version 2.6.0

1.7. Measurement results explanation example
For all conducted test items

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor

between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=1.06 + 10 = 11.06 (dB)

1.8. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
OkHz - 30MHz 4.54 dB
Unce.:rtamty for Radiation emission test 30Mz - 10 436 0B
(include Fundamental emission)
Above 1(liz 5.00 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Output power Pass
15.247(e) Power spectral density Pass
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC conducted emissions Pass
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3. Test results
3.1. 6 dB bandwidth

Test procedure

KDB 558074 D01 v04 — Section 8.1 or 8.2
Used test method is section 8.1.
Test setup
EUT Attenuator
Section 8.1

1. RBW = 100 kifz.

Spectrum analyzer

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.

2. VBW = 3 X RBW.
3. Detector = peak.
4. Trace mode = max hold.
5. Sweep = auto couple.
6. Allow the trace to stabilize
7.

Section 8.2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kiz, VBW >3 X

RBW, peak detector with maximum hold) is implemented by the instrumentation function. When using this
capability, care shall be taken so that the bandwidth measurement is not influenced by any intermediate

power nulls in the fundamental emission that might be > 6 dB.

Limit

According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 Mz, 2 400 ~
2 483.5 M, and 5 725 ~ 5 850 Mz bands. The minimum 6 dB bandwidth shall be at least 500 klz.
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Test results

Frequency (Mk)

6 dB bandwidth(Mk)

Limit(Mk)

2402

0.700

2442

0.700

2480

0.712

0.5

Spectrum Spectrum
Ref Level 1108 dim  Offset 11,05 dB & RBW 100 kHz Ref Level 1108 dim  Offset 11,05 dB & RBW 100 kHz
po ALL 10 dB_ SWT 16.9 ps & VBW 300 kHz  Mode Auto FFT po ALL 10 dB_ SWT 16.9 ps & VBW 300 kHz  Mode Auto FFT
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M1 1 7.51 diém ndB down 700.4 kHz M1 1 2.4419219 GHz 7.55 diém ndB down 700.4 kHz
T1 1 1.50 dBm nd@ 6.00 d& T1 1 2.4417713 GHz 1.55 dBm nd@ 6.00 dB
T2 1 1.55 dém Q Factor 3439.2 T2 1 24424718 GHz 1.55 dém Q Factor 3486.3
L JL # | L JL
Spectrum
Ref Level 1108 dim  Offset 11,05 dB & RBW 100 kHz
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= vy 113 I 7.62 dim|
ot ok 2.47990740 GHz|
8 <.
o —= nedf — 6.00 dB|
y B ““v.Ki.umuJunu:Ju kHz]
10 din —— 1 factor “, 3483.0)
o
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60 ds
70 ds
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Marker
Type | Ref | Tre | H-valua 1 Y-value | Function | Function Result I
M1 1 2.4799074 GHz 7.62 dém ndB down 712.0 kHz
T1 1 2.4797656 GHz 1.64 dBm nd@ 6.00 d&
T2 1 24804776 GHz 1.63 dém Q Factor 3.0
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3.2

Output power

Test procedure
KDB 558074 D01 v04 — section 9.1.1 or 9.1.3 and 9.2.3.2
Used test method is section 9.1.1 and 9.2.3.2

Test setup
EUT Attenuator Power meter,
Power sensor
Spectrum analyzer
Section 9.1.1

This procedure shall be used when the measurement instrument has available a resolution bandwidth that is gr
eater than the DTS bandwidth.

NN B WD =

Set the RBW = DTS bandwidth.

Set VBW = 3 X RBW.

Set span = 3 X RBW

Sweep time = auto couple

Detector = peak

Trace mode = max hold

Allow trace to fully stabilize

Use peak marker function to determine the peak amplitude level

Section 9.1.3
The maximum peak conducted output power may be measured using a broadband peak RF power

meter.

The power meter shall have a video bandwidth that is greater than or equal to the DTS ba

ndwidth and shall utilize a fast-responding diode detector.

Section 9.2.3.2

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the gate
parameters are adjusted such that the power is measured only when the EUT is transmitting at its maximum power
control level. Since this measurement is made only during the ON time of the transmitter, no duty cycle correction is
required.
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Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 Mz, 2 400~2 483.5 M,
and 5 725~5 850 Mz bands: 1 Watt. As an alternative to a peak power measurement, compliance with the
one Watt limit can be based on a measurement of the maximum conducted out-put power. Maximum
Conducted Out-put Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a reduced
power level. If multiple modes of operation are possible (e.g., alternative modulation methods), the
maximum conducted output power is the highest total transmit power occurring in any mode.

According to §15.247(b)(4), The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.
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Test results

Frequency (M)

Peak output
power(dBm)

Average output
power(dBm)

Limit(dBm)

2402

8.11

7.15

2442

8.16

7.22

2480

8.20

7.22

30

E
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3.3. Power spectral density
Test procedure
KDB 558074 D01 v04— section 10.2

Test setup

EUT Attenuator Spectrum analyzer

Section 10.2

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW : 3 kiz = RBW = 100 kifz

Set the VBW > 3 X RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level.
10 If measured value exceeds limit, reduce RBW(no less than 3 kz) and repeat.

WX AN B W

Limit

According to §15.247(e), For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kiz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.
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Test results
Frequency (Mk)

PSD (dBm)

Limit(dBm)

2402

-1.86

2442

-1.77

2480

-1.65

LE
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34. Radiated restricted band and emissions

Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kifz to
30 Miz Emissions.

Turn Table

EUT

(—‘ ? Coaxial

Power Cable 0.8m ——Cable

PR—— i

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 M
to 1 (lz emissions.

Turn Table
im — 4m
EUT
f f Coaxial
Power Cable 0.8m < Cable

———————— 3m ———P T

Ground Plane
Power

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 (lz to
the tenth harmonic of the highest fundamental frequency or to 40 (lz emissions, whichever is lower.

| e—

i Antenma
H
H
H

- ower

EUT | N 4.!...._...... p Horn
Y antenna
i /
( B Spectrum
| I_‘ A, analyzer
i i -
[ N

Turntable i Im \
Sm
WE
r Pre-amp OO

Test procedure below 30 Mk

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

2. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel and perpendicular of the antenna are set to make the
measurement.

3. For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from O degrees to 360 degrees to find the maximum reading.

4. The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 Mk
1. Spectrum analyzer settings for /< 1 (liz:
Span = wide enough to fully capture the emission being measured
RBW =100 Kz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
2. Spectrum analyzer settings for f =1 (fz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 M
VBW = 3 M
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

QUELE

SISISICICACES
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3.

Note.

1.

AN NS

Spectrum analyzer settings for f =1 (lz: Average

(D Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

@ RBW=1 iz

@ VBW >3 xRBW

@ Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may
require increasing the number of points in the sweep or reducing the span. If this condition
cannot be satisfied, then the detector mode shall be set to peak.

(5 Averaging type = power(i.e., RMS)

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
dB averaging shall not be used.

® Sweep = auto

(@ Trace = max hold

Perform a trace average of at least 100 traces.

© A correction factor shall be added to the measurement results prior to comparing to the emission
limit in order to compute the emission level that would have been measured had the test been
performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step (), then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step (5), then the applicable correction factor is
20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

/<30 Mz, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dn/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dw/Ds)
Where:
Fa = Distance factor in dB
Dn = Measurement distance in meters
D, = Specification distance in meters
CF(Correction factors(dB)) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or Fyq(dB)
Field strength(dBzV/m) = Level(dBzV) + CF (dB) + or DCF(dB)
Margin(dB) = Limit(dBV/m) - Field strength(dBzV/m)
Emissions below 18 [z were measured at a 3 meter test distance while emissions above 18 (lfz
were measured at a 1 meter test distance with the application of a distance correction factor.
The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in X orientation.
The worst-case emissions are reported however emissions whose levels were not within 20 dB of
respective limits were not reported.
According to exploratory test no any obvious emission were detected from 9kllz to 30MHz. Although

these tests were performed other than open area test site, adequate comparison measurements were
confirmed against 30 m open are test site. Therefore sufficient tests were made to demonstrate that the
alternative site produces results that correlate with the ones of tests made in an open field based on
KDB 414788.
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Limit

According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (Mk) Distance (Meters) Radiated (4V/m)
0.009 ~ 0.490 300 2400/F(kllz)
0.490 ~ 1.705 30 24000/F(ktiz)

1.705 ~ 30.0 30 30
30 ~ 88 3 100%*
88 ~ 216 3 150%*

216 ~ 960 3 200%*
Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 M, 174 ~ 216 Miz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.
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Duty cycle

Regarding to KDB 558074 D0O1_v04, 6.0, the maximum duty cycles of all modes were investigated and set
the spectrum analyzer as below.
Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set detector = peak or

average. The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and
the number of sweep points across duration T exceeds 100.

Ton time Period Duty cycle Duty cycle | Minimum VBW | Duty cycle correction factor
(ms) (ms) (Linear) (%) (kdiz) (dB)
0.3913 0.623 2 0.627 8 62.78 2.56 2.02
Duty cycle (Linear) = T, time/Period
Minimum VBW(kllz) = 1/T,,, where T is on time in second
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
Middle channel
Spectrum 3 f@] [@
e D vEw
i mn:z[ 11 |>r'.1-':||].'l/”.l:
A e o o o
T |
e u
40 w e NE g Tty o T = s
CF 2.447 GHz 691 pts 1.0 %
Marker
WDO__| Ref | Trl'.‘]l x-v:l.u!e“l] — Y-\fﬁ!‘u'edhm | Function | Function Result |
03| ™1 - 1 623.2 s -0.01 di — —

4|
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Test results (Below 30 Mk)
Mode: BLE
Distance of measurement: 3 meter
Channel: 39 (Worst case)
Horizontal Vertical
- 30) MHz L P ANT BE TE << 30) MHz LOOP ANT RE TEST>> KES D-!
- BlueNiRG Ok

MHz

Fraquin e
Spectrum Selection
Spectrum Selection

No. Frequency (P) Reading c.f Result ) o .
P No. Frequency (P) Reading c.f Limit Margin Remark

[MHz] [de(uv)] [d8(1/m)] [dB(uV/m)] x P P

1 1,782 33.7 19.8 53.5 [Hz] [dB(uV)] [dB(1/m)] [dB(uV/m)]  [dB]

2 3.567 H 26.8 19.9 46.7 1 1,782 29.7 19.8 69.5 20.0
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Test results (Below 1 000 Mk) — Worst case

Mode: BLE

Distance of measurement: 3 meter

Channel: 39 (Worst case)

Horizontal // Vertical
<<D(30-1000) MHZRETEST>> K
00 100,00 o 500 “H‘
Spectrum Selection
No. Frequency (P) Reading c.f Result Limit Margin Remark
PK QP QP
[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB]

1 143.975 H 61.7 -33.1 28.6 43.5 14.9
2 359.800 H 57.3 -23.5 33.8 46.0 12.2
3 408.664 H 54.9 -21.8 33.1 46.0 12.9
4 431.823 H 53.7 -21.1 32.6 46.0 13.4
5 480.080 H 52.9 -19.8 33.1 46.0 12.9
6 431.701 vV 50.4 -21.1 29.3 46.0 16.7
7 479.959 V 53.9 -19.8 34 .1 46.0 11.9
8 492.084 V 54 1 -19.4 34.7 46.0 11.3
9 503.966 V 52.0 -19.1 32.9 46.0 13.1
10 515.606 V 50.4 -18.7 31.7 46.0 14.3
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Test results (Above 1 000 Mk)

Mode: BLE
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBi&V) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1554.30 56.43 Peak -5.44 - 50.99 74.00 23.01
1991.32 54.26 Peak H -1.06 - 53.20 74.00 20.80
1693.20 59.46 Peak \" -4.10 - 55.36 74.00 18.64
1994.20 41.05 Average \% -1.03 2.02 42.04 54.00 7.92
4 813.00 49.53 Peak H 7.66 - 57.19 74.00 16.81
4 813.00 32.66 Average H 7.66 2.02 42.34 54.00 11.66
4 813.00 45.27 Peak \% 7.66 - 52.93 74.00 21.07
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) ctect mode (H/V) (dB) (dB) (dBV/m) (dB/V/m) (dB)
2 387.60 60.34 Peak H -0.23 - 60.11 74.00 13.89
2 385.78 41.50 Average H -0.23 2.02 43.29 54.00 10.71
238791 53.65 Peak A% -0.22 - 53.43 74.00 20.57
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 3 (&) _ ;' r; Spectrum 3 () _ ;' r;
Ref Level 115.00 cBuy ® RBW 1 MHz Ref Level 115.00 cBuv ® RBW 1 MHz
- P;: . 200 SWT 1ms & VBW 3 MHZ  Mode Auto Sweep = P;: = 200 SWT 1ms & VBW 3 MHZ  Mode Auto Sweep
110 dew e 2300000 oe] | [rroce e SR
100 i i 7.:5‘;Ic||j::|ljl_m\; 100 i i 7.::Ic||11c:|:“\;_:fi\:
90 deys - o0 diys 4l
B0 dBU- L] B0 BB | |
A
60 BV .;’”N"".": 60 BV = w
| O P WO TN - oo et
40 diy 40 diy
20 dByv- "-I + 20 dByv- "-I .
#::a:.u GHz 691 pts Stop 2405 GHz #::a:.u GHz 691 pts Stop 2405 GHz
Type | Ref | Tre | x-unlun_ _ 1 ¥-walus |__Function | Functinn Result | Type | Ref | Tre | x-unlun_ _ 1 ¥-walus |__Function | Functinn Result |
e i L YT e i S -
- 73676 Gz €0.34 B —— - - 38791 Ghi 53,65 BV — -
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

Spectrum 3 @ﬁa k2

Ref Level 115.00 douv ® RBW 1 MHz

po AL 2008 SWT 1ms & VBW 3MHz  Mode Auto Sweep
SGL Count 100,100

[@1rm avgPwr

Maf1] 41.50 dbpv|
2385780 GHz|
39,62 digv|

2.310000 r 1z

M1[1]

100 deyr

G0 oByA

€0 diys |I ]|

P X e A

----- R S c T =

20 dig—F1

L

Btap 2,405 GHz

Htart 2.3 GH>

Marker

_Type | Ref | Tre |
M1 1

691 pts

*-valug 1 Y-value | Function | Function Result I
2.31 GHz 38.62 dayy
M2 1 2.39 GHz 37.9% dapv

M3 1 2.38578 GHz 41.50 dapy

I T Ry D

Blank

Horizontal // Peak for 1 (i to 3 Gk

Vertical // Peak for 1 (i to 3 (i

R e e o R Crr e T o I
Ref Level 115.00 cBuY ® RBW 1 MHz Ref Level 115.00 cBuY ® RBW 1 MHz
o att 2008 SWT 2 ms & VBW 3MHZ  Mode Auto Sweep o att 2008 SWT 2 ms & VBW 3MHZ  Mode Auto Sweep
r; 1Pk Max r; 1Pk Max
. M2(1] 54.26 dBpv| — Mi1[1] 59.46 dipv|
110 deyv 1.99132 GHz| 1 e 1.69920 GHZ|
Mi[1] 56,43 dBpv|
100 douv- 1.55430 GHz 100 days
B0 déy G0 by
B0 BN £0 dey
70 o8y | 70 diy
4 - o0 i
L r i ll 60 déy x +
o casi Aeidcns Mottt |
LERTPR N UL N § FPPE - h - R N L b L BT, TR J
40 cBy-
40 cB-
30 cByA-
=0 iy
20 dby
ey
Rtart 1.0 GHz 691 pts Stop 3.0 GHz
Marker Start 1.0 GHz 691 pls Stop 3.0 GHz
Type | Ref | Trc | X-value I v-value | Function | Function Result | Marker
M1 1 1.6543 GHz 56.43 dBpV Type | Ret | Tre | X-value | v-value | Function | Function Result ]
M2 1 1.99132 GHz 54.26 dayv M1 1 1.6932 GHz 59.46 dayv

X e

Horizontal // Average for 1 iz to 3 Gz

Vertical // Average 1 Gz to 3 Gz

Blank

Spectrum “é"

Ref Level 115,00 deuy ® RBW 1 MHZ

po ALE 200B SWT Zms & VBW 3MHz Mode Auto Sweep
SGL Count 100,100

[@ 1R AvgPwr

Mi[1] 41.05 dipv|

1 i 1.99420 GHz|

A0 g e P = ‘. — -

30 cBy-

20 oby

Start 1,0 GHz

Marker

Type | Ret | Tre |
1

691 pts Stop 3.0 GHz

¥owalue | Funetion | Function Result |

41,05 dBpv

®-value |
1.5942 GHz

—_—
[TTTTTEIT ] @

Ready
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Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 Gz to 18 Gz

o o R

Ref Level 97.00 dapv = RBW 1 MHz

of Level 97.00 dapv = RBW 1 MHz

o o R
R
Al
1Pk Max

Att 10 d6  SWY 60ms & VBW 3 MHz  Mode Aulo Sweep 10 d8  SWT 60ms & VBW 3 MHz  Mode Aulo Swesp
1Pk Max
Mi[1] 49.53 dipv| Mi[1] 45.27 dbpv|

90 déy 4.8130 GHz| 90 dy 4.8130 GHz|
B0 dBy £0 dby

70 dBu- 70 By

60 diys &0 diys

M1

S0 diy l S0 déy vt
A e oo Loas W SR, I PR b e, A0 .w«"k'-*w [ i=setihpe J“{-lff"’“-“"“""“’-w et i adna T P e B e
40 digs - 40 gy . e

30 diys 30 diys

20 dBy 20 dby

10 B 10 aB-

0 dB o dm

Start 3.0 GHz 691 pts Stop 10.0 GHz Start 3.0 GHz 691 pts Stop 10.0 GHz
Marker Marker

Type | Ref | Tre | H-value | ¥-value | Funetion | Function Result ] Type | Ref | Tre | H-value | v-value | Function | Function Result |

M1 1 4.813 GHz 49,53 dayv M1 1 4.813 GHz 45,27 dayv

X T

Horizontal // Average for 3 iz to 18 (iz

Vertical // Average for 3 Gz to 18 Gz

T e e e R

Ref Level 87.00 dapv = RBW 1 MHz

At Ddé SWT E0ms & VBW 3 MHZ  Mode Auto Swesp
SGL Count 100,100

[@17m AvgPwr

M1[1] 32,66 dbpv|
B0 dy 4.8130 GHz|

e T

=10 diy

Start 3.0 GHz

Marker

Type | Ref | Tre |
M1 1

691 pts

Stop 18.0 GHz

X-value | ¥-value | Function | Function Result ]

4813 GHz 3266 dapy

I T Ry D

@

Blank

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode: BLE
Distance of measurement: 3 meter
Channel: 20
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBAV) etect mode (H/V) (dB) (dB) (dBV/m) (dBzV/m) (dB)
1568.70 57.64 Peak -5.30 - 52.34 74.00 21.66
1 661.40 60.31 Peak \'% -4.40 - 5591 74.00 18.09
1997.10 40.26 Average \'% -1.00 2.02 41.28 54.00 12.72
4 878.00 46.65 Peak H 8.17 - 54.82 74.00 19.18
4 878.00 33.74 Average H 8.17 2.02 43.93 54.00 10.07
4 878.00 45.24 Peak \'% 8.17 - 5341 74.00 20.59
Horizontal // Peak for 1 (fz to 3 Gz Vertical // Peak for 1 Gz to3 Gk
Spectrum r%- Spectrum r%-
Ref Level 115, DDq:BuV - RBW { MHE Ref Level 115, DDq:BuV - RBW { MHE
r-.%: - Z20C0E  SWT 2ms & VBW 3 MHZ  Mode Auto Sweep r-.%: - 200 SWT 2ms & VBW 3 MHZ  Mode Auto Sweep
106, Lo Voonraond] | froe Lo e
S0 dBy- S0 dBy-
€0 dby/ €0 diys
etttk «J-lL Aot by et S ,‘I !\H \, e ok |_1,rf'*L' :ljr'i-':&‘l“'lf RN LR
40 dBuv- 40 dBuv-
20 diy 30 diy
'::::8:.0 GHz 691 pts Stop 3.0 GHz '::::8:.0 GHz 691 pts Stop 3.0 GHz
Type | Ret | Tre | )Iv]ul::uf — | Y.:;:,I::a“v | Function__| Function Result | Type | Ref | Irl:,l )G-v]u.lr::f“ — | *.Z.‘;'.’;;'{‘:a..v | Function__| Function Result |

Measuring...

W e o]

| Measuring... l.l:;:“ s

Horizontal // Average for 1 Gz to 3 Gz

Vertical // Average for 1 Gz to 3 Gz

Blank

Spectrum

po AL

Ref Level 115,00 cBuv

200 SWT 2

SGL Count 100,100

= RBW L MHz

ms & VBW 3MHz Mode Auto Sweep

[@1Rm AvaPwr

110 gy

M1[1]

100 deuy

G0 dBu-

BO dBu-

40.26 dbpv]
1.99710 GHz|

20 dByuv-

Start 1.0 GHz

691 pts

Stop 3.0 GHz

Marker

Type | Ref | Tre |

X-value

| v-value | Function |

Function Result |

1 1.597

1 GHz 40,26 dayy

Ready

#
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Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 Gz to 18 Gz

o o R

Ref Level 97.00 dapv = RBW 1 MHz

o o R

Ref Level 97.00 dapv = RBW 1 MHz

Att 10 d6  SWY 60ms & VBW 3 MHz  Mode Aulo Sweep Att 10 d8  SWT 60 ms & VBW 3 MHz  Mode Aulo Swesp
1Pk Max 1Pk Max
Mi[1] 46,65 dipv| Mi[1] 45.24 dipv|

90 déy 4.8780 GHz| 90 dby 4.8780 GHz|
B0 by B0 GBI

70 dBu- 70 By

60 diys &0 diy

S0 déy 4 S0 dey t

"“I;’L“**w “‘IJw"""'-*“”“"\..; Apminart Rl b o A l_“_/»w,fxw,r"’"z g "“;‘;':\w A Y L S e T, NP ROy, VTV VN P
40 40 =

30 diys 30 diys

20 dby 20 dby

10 OBy 10 OBy

0 degv 0 dbasv

Start 3.0 GHz 691 pls Stop 10.0 GHz Start 3.0 GHz 691 pls Stop 10.0 GHz
Marker Marker

Type | Ref | Tre | H-value | v-value | Function | Function Result I Type | Ref | Tre | H-value | v-value | Function | Function Result |

M1 1 4.878 GHz 46,65 dayv M1 1 4.878 GHz 45,24 dByv

X T

Horizontal // Average for 3 Gz to 18 (iz

Vertical // Average for 3 Gz to 18 Gz

T e e e R

Ref Level 87.00 dapv = RBW 1 MHz

At Ddé SWT E0ms & VBW 3 MHZ  Mode Auto Swesp
SGL Count 100,100

[@17m AvgPwr

M1[1] 233.74 dbpv|
B0 dy 4.8780 GHz|

R EAN S

s

=10 diy

Start 3.0 GHz

Marker

Type | Ref | Tre |
M1 1

691 pts

Stop 18.0 GHz

Function Result ]

W W

@

Yovalue | Funetion |

33.74 dapv

X-value |
4878 GHz

Ready

Blank

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode: BLE
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBV) ctect mode (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
1.994.20 55.24 Peak -1.03 - 54.21 74.00 19.79
1.994.20 38.98 Average H -1.03 2.02 39.97 54.00 14.03
1759.80 59.90 Peak \" -3.46 - 56.44 74.00 17.56
1288.22 39.92 Average \" -7.29 2.02 34.65 54.00 19.35
4965.00 46.89 Peak H 8.85 - 55.74 74.00 18.26
4 965.00 30.05 Average H 8.85 2.02 40.92 54.00 13.08
4 965.00 45.05 Peak \'% 8.85 - 53.90 74.00 20.10
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBiV) etect mode (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 484.09 67.72 Peak -0.04 - 67.68 74.00 6.32
2 483.50 48.93 Average H -0.05 2.02 50.90 54.00 3.10
2 484.00 62.42 Peak \'% -0.04 - 62.38 74.00 11.62
2484.32 45.95 Average \'% -0.04 2.02 47.93 54.00 6.07
Restricted band // Horizontal // Peak Restricted band // Vertical / Peak
Spectrum 4 (X I r; Spectrum 4 (¥} I r;
Ref Level 115.00 cBuy ® RBW 1 MHz Ref Level 115.00 cBuv ® RBW 1 MHz
- P;: . 200 SWT 1ms & VBW 3 MHZ  Mode Auto Sweep - P;: . 200 SWT 1ms & VBW 3 MHZ  Mode Auto Sweep
WL
92!.{;.&. - 50 Pé"__
1;" B I'nl J:;"Ionw )
70 diy - bv:, E fo ey L e
60 dBys 2 g YTy T 60 dByV- A 21 e
0 diys T \‘H““"\"&'—."‘v Founh bt oo, Lol Ly =0 deys .'Ab\“'m)ﬁr"*“"a“w“m FoaL T ) \‘!. A
40 diys 40 diys
20 dByv- T 20 dByv- .
ﬁ:.-\m GHz 691 pts Stop 2.51 GHz ﬁ:.-\m GHz 691 pts Stop 2.51 GHz
Type | Ref | Tre | H-walug 1 ¥-walue |__Function | Functinn Result Type | Ref | Tre | H-walug 1 Y-\mlljn |__Function | Functinn Result
e i S - 2 i -
. bil — | mHeasuring.. RANAARAD = i . il - - | Heasuring... i““" = 7!
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

Spectrum 4 @I Lo

Spectrum 4 @I Lo

Raf Level 115.00 diuy ® RBW 1 MHz Raf Level 115.00 diuy ® RBW 1 MHz
o att 0d8  SWT 1ms @ VBW 3 MHZ  Mode Auto Sweep o att 0d8  SWT 1ms @ VBW 3 MHZ  Mode Auto Sweep
S6L Count 1004100 S6L Count 100/100
[o 1 Zvgrwr [@ 17 avgPwr
» Ma[1] 46.28 dopv| » Ma[1] 45.95 dBpv|
110 de, 24837190 GHz| 110 de, 24843210 GHz|
M1[1] 18.93 dapv| . M1[1] 4407 dapv|
K“E“\ 2,4835000 GHz| TR iy 2.4835000 GHZ
50 ?“I H 50 dp
T /
9?4.. L e
= L b
o dews o dw
50 diy \,{ 'n‘ - 50 div
I
Lid i M vz
POEIRN 7 T I N N ] . SO N —
30 diy T 0 deys T
20 diy 1 i 20 ey £1 Lis
Start 2478 GHz 691 prs Stop 2.51 GHz Start 2478 GHz 691 prs Stop 2.51 GHz
Marker || [marker |
Type | Ref | Tre | ¥-wabue 1 ¥-walun |__Function | Function Result | Type | Ref | Tre | ¥-wabue 1 ¥-walun |__Function | Function Result
M1 1 2,4835 GHz 48.93 digv M1 1 2,4835 GHz 44.07 oiuv
M2 1 2.5 GHz 39.30 digv M2 1 2.5 GHz 37.88 digv
M3 1 2.483719 GHz 46.28 digy M3 1 2484321 GHz 4595 digy
L il ) Ready [TTTTITTT % 4L JU J Ready (LU w &
. .
Horizontal // Peak for 1 Gz to 3 (i Vertical // Peak for 1 Gz to 3 Gk
Spectrum ﬂé-i Spectrum ﬂé-i
Ref Level 115.00 dBuv ® RBW 1 MHz Ref Level 115.00 dBuv ® RBW 1 MHz
o _att 2008 SWT 2 ms @ VBW 3 MMz Mode duto Sweep o _att 2008 SWT 2 ms @ VBW 3 MMz Mode duto Sweep
| O | O
" Mi1[1] 55.24 dbgv| - Mi1[1] 59.90 dbgv|
110y 1.99420 GHz 110y 1.75980 GHz|
100 dey 100 dey
S0 oBy- G0 by
£0 diys £0 dby
70 diy 70 dby
M1
60 dibw C 3 , 60 dibw T
2 S
2 S e !
& u Ll . I ..Hlk it ! WM A a b
- v wgnf‘lhﬂ: uwwlv - &= [ | F‘W _‘l'u'l LI N_wJ 'I‘u
40 b 40 b
30 diys 20 diy
20 dey 20 dey
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Ret | Tre | X-value | ¥value | Function | Funetion Result ] Type | Ref | Tre X-value | ¥-value | Function | Funetion Result ]
M1 19942 GHz 5574 dByv M1 1 1.7548 GHz £9.90 dayv
[ ) T wearanna . GRLANIES WG o | L )i T wearanna . GRLANIES WG y
. .
Horizontal // Average for 1 Gz to 3 Gz Vertical // Average for 1 Gz to 3 Gz
Spectrum ﬂé-i Spectrum ﬂé-i
Ref Level 115.00 dBuv ® RBW 1 MHz Ref Level 115.00 dBuv ® RBW 1 MHz
o att 2008 SWT 2ms @ VBW 3MHZ  Mode Auto Sweep o att 2008 SWT 2ms @ VBW 3MHZ  Mode Auto Sweep
SGL Count 100,100 SGL Count 100/100
[@17m AvgPwr [@17m AvgPwr
" M1[1] 30.98 dbpv| - M1[1] 39.92 dipv|
Loy 1.99420 GHz Loy 1.28220 GHz,
100 deyv- 100 deyv-
G0 dBu- B0 by
BO dBu- B0 oBy
70 diy 70 g
60 diys 60 diys
50 diys 50 oy
40 e — e e e | e e e e e e e
=0 diy =0 diy
20 oby 20 oby
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Ret | Tre | X-value | v-value | Function | Funetion Result ] Type | Ret | Tre | X-value | ¥-value | Funetion | Funetion Result ]
19942 GHz 36.98 dayv 1 17832 GHz 39.92 dayv
Ready TARRARERS &0 & J Ready TARRARERS &0 &
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Horizontal // Peak for 3 (i to 18 (i

Vertical // Peak for 3 Gz to 18 Gz

o o R

Ref Level 97.00 dapv = RBW 1 MHz

e e R

Ref Level 97.00 dipy & RBW 1 MHz

ALt 10 d8  SWT E0ms & VBW 3 MHz  Mode Auto Sweep ALL 10dB  BWT 60 ms & VBW 3 MHz  Mode suto Swaep
1Pk Max [@ 1Pk Max
Mi[1] 46.89 dipv| M1[1] 45.05 dBpv|
90 dey +,9650 GHz| o0 dBgv 19650 GHz|
&0 déy B0 diys
70 dB- 70 dBgh
60 diy B0 diy
S0 i 50 dey, +
" - %
‘:":’::”w— "‘Lpr“““ Seama W TSR, SRR PR S Ry s, e B ey A S T v AP T T R e
0 40 diy =
30 diy 30 dByiv
20 by’ 20 déy
10 cByy- 10 diy
0 - 0 dbus
Start 3.0 GHz 691 pts SIOE 18.0 GHz Start 3.0 GHz 691 & SIE 10.0 GHz
Marker Marker
Type | Ret | Tre | *-value | Yvalue | Function | Function Result ] Typa | Ref | Tre | *-valus | ¥-value | Function | Function Result |
M1 1 4955 GHz 45,89 dav M1 1 4,965 GHz 35.05 gV

X T

i | Heasuring... mﬂ ]

Horizontal // Average for 3 Gz to 18 (iz

Vertical // Average for 3 Gz to 18 Gz

T e e e R

Ref Level 87.00 dapv = RBW 1 MHz

At Ddé SWT E0ms & VBW 3 MHZ  Mode Auto Swesp
SGL Count 100,100

[@17m AvgPwr

M1[1] 230.05 dbpv|
B0 dy 4.9650 GHz|

T ==

=10 diy

Start 3.0 GHz

Marker

Type | Ref | Tre |
M1 1

691 pts

Stop 18.0 GHz

X-value | v-value | Function | Function Result ]

4955 GHz 30.05 dayv

I T Ry D

@

Blank

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 (M to 30 Glz) — Worst case
Mode: BLE
Distance of measurement: 3 meter
Channel: 39 (Worst case)
Horizontal Vertical
Spectrum ] i% Spectrum ] r%
raf Laval 97.00 dapgy ® RBW 1 MHz ref Laval 97.00 dagy ® RBW 1 MHZ
b ALE OdBE  SWT 36 ms & VAW 3 MHz  Mode Auto Sweep b ALE OdBE  SWT 36 ms & VAW 3 MHz  Mode Auto Sweep
| T [oirx view
S0 dBy- S0 dBy-
B0 dBy- B0 dBy-
70 dByv- 70 dByv-
€0 dBu- €0 dBu-
S0 cBuv- S0 cBuv-
40 cBy- 40 cBy-
{\wn»z“*"&ﬂ"w"‘" SRV SR PR T RTIE NIRRT SRV AT Wirs PP P VLV WOPRRPPIR NI NPUDI WP SURPURORE T B U ST TTRE
30 oty 30 cby
20 doys 20 by
10 dbp- 10 dbp-
Start 18.0 GHz 691 [ﬂi Stop 30.0 GHz Start 18.0 GHz 691 [ﬂi Stop 30.0 GHz
bil Measuring..  @ULNLLLLD WG pi bil Heasuring...  QUANRRRLD WO 7

Note.

1. No spurious emission were detected above 18 (lfz.
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3.5

Conducted spurious emissions & band edge

Test setup

EUT Attenuator Spectrum analyzer

Test procedure

Band edge
KDB 558074 D01 v04 — Section 11.3

NN R D=

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge
RBW = 100 kiz

VBW = 300 kifz

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

Out of band emissions

KDB 558074 D01 v04 — Section 11.3

1.

Nowvkwn

Limit

Start frequency was set to 30 M and stop frequency was set to 25 Gz for 2.4 iz frequencies and
40 Gz for 5 Gz frequencies

RBW = 100 kiz

VBW = 300 kilz

Detector = Peak

Trace mode = max hold

Sweep time = auto couple

The trace was allowed to stabilize

According to 15.247(d), in any 100 kiz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kiz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Test results

(6]

Spectrum 2
Ref Level 10.00 d2m

Offset 11.06 dB & RBW 100 kHz

Ref Level 11.08 dim

Offset 11.06 dB & RBW 100 kHz

Spectrum 4 (¥ I

At 10dB  SWT _ 246.5 us @ VBW 300 kHz _Mode suto FFT At 10d8 SWT 250 ms @ VBW 300 kHz _Mode auto Sweep
1Pk Max
Ml 11111 7.2 dbrm|
- 2.3970 GHz
e M2{1] M2{1] -33.87 dibm)|
. ; i 4.9180 GHz|
-10 ciém- o1 380 @B 01 -12.680 dérr
-20 db
Il
20 cb T
<40 dfs M3
-50 gt + 1 ME
o 7
. . A PN | Pomwer | RNEROPY MRAPS ¥ SO 7 Fo2 g v =
By N l\.w"rjk“hi»‘“ R = o
-70 die B0 i
£0 des -~
SHtart 30.0 MHz 691 pts Stop 25.0 GHz
arker |
| Start 2.3 GHz 691 pts Stop 2.405 GHz |} _Type | Ref | Tre | *-valug | v-value | Function | Function Result
Marker ML 1 2.397 Gz 7.32 dbm |
Typar | Ret | Tre | X-valug | Y-value | Function | Funetion Result | mz| 1 4.818 GH2 |
M1 1 2.40188 GHz 7.62 dém 1 M3| 1 7.203 GHz ]
M2/ 1 2,31 Gz £0.75 dbm | M4 1 12,009 GHz |
M3 1 2.38761 GHz -49.49 dbm | ME 1 14,7941 GHz |
M4 1 2.39 GHz -49.82 dim ME 1 21.621 GHz |
Neasuring.. QIILD 00 e I I
asuring. 4| L il asuring. 7!

Ref Level 11.08 dim

Offset 11.06 dB & RBW 100 kHz

Spectrum 4 (¥ I

Att 10 dB_ SWT 250 ms & VBW 300 kdz  Mode Auto Sweep
1Pk Mas
- TTEY] 7.41 |
o di 2.4330 GHz|
M2[1] ~A267 dfm|
0 48900 GHz|
o5 01 -12.550 dérr
o 5 e 7
Blank NA-"J Lk 14_wwL,Wﬁ\I \P“‘v\l\-I.M-'w--w-‘.me
| Start 30.0 MHz 691 pts Stop 25.0 GHz
Marker 1
_type | Ref | Trc | X-value | ¥-value | runction | Function Result |
M1 1 2.433 GHz 7.41 dém |
M2 1 4.89 GHz 32.67 dBm |
M3 1 7.311 GH2 -£1.12 dBm |
Ma | 1 12,276 GHz -58.42 dém |
MS| 1 14.647 GHz §5.93 dBm :
M6 1 17.104 GHz -£6.65 dBm
M7 1 21.9826 GHz -57.55 dBm

Ref Level 10.00 dim

Offset 11.06 dB & RBW 100 kHz

Spectrum 2 ()
Ref Level 11.08 dim

ALt 10 dB

SWT

Offset 11.06 dB & RBW 100 kHz
250 ms & VBW 300 kHz

Spectrum 4 (¥

Mode Auto Sweep

Att 10 dB_ SWT 75.9 ps & VBW 300 kHz  Mode Auto FFT
1Pk Mas 1Pk Max
Fu.-: M1[1] 7.74 dim)| 11[1] 7.69 dim)|
1 2.4799200 GHz| od 2.4690 GHz|
M2[1] ~39.77 dim| M2[1] ~33.53 dfm|
' 24835000 GHz| 49630 GHz|
F—1 —fo1 ) die

-50 gbm m| Tod L r"\JI
v 0 My A i N——
-60 dBm 1 LA LTAV.TAY, \[\(anr\,"l; L il
.70 dea £0 o
o i | Start 90.0 MHz Stop 250 GHe
Marker 1
_type | Ref | Trc | X-value | | Function Result ]
Start 2,479 GHz 691 pts Stop 2,51 GHz M1 I .90 {
Marker M2 1 4.963 GHz
Type | Ret | Tre | H-valun | Y-value | Function | Function Result || M3 1 T 454 GHz
M1 1 2.47992 GHz 7.74 dém 1 M| 1 12.407 GHz -56.26 dBm |
M2/ 1 2,4B35 GHz 39.77 dim | Ms| 1 14,854 GHz 59,10 dbm |
M3 1 2.4B7843 GHz ~35.88 dBm | M6 1 -53.98 dBm |
M4 1 2.5 GHz -54.30 dém M7 1 -56.08 dém |
- - e m

Neasuring.. QIILD 00
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3.6. AC conducted emissions
Test setup
EUT AC/DC Adapter LISN
Test Receiver
Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kiz to 30 Mz, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

Frequency of Emission (M)

Conducted limit (dBV/m)

Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00-30.0 60 50

Note:

1. All AC line conducted spurious emission are measured with a receiver connected to a grounded LISN
while the EUT is operating at its maximum duty cycle, at maximum power, and the appropriate
frequencies. All data rates and modes were investigated for conducted spurious emission. Only the
conducted emissions of the configuration that produced the worst case emissions are reported in this

section.

3. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results

Hot Line

100 7 Final_Result
+ Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBpV) (dBpV) | (dBuV) | (dB) | Time (kHz) (dB)

ms)
5 0.485000 - 30.71]  46.25] 1554 1000.0 9.000 | L1 19.6
3 0.485000 37.45 | 5625 18,80 1000.0 9,000 | L1 19.6
= i 0.490000 = 33.80| 467 12.28] 1000.0 9,000 | L1 19.6
40 0.490000 38.50 | 5617 17.67 1000.0 9,000 | L1 19.6
E 3 g b4 3.140000 - 19.85| 46.00] 26.15| 1000.0 9.000 | L1 20.0
- b4 1 3.140000 24.49 —| 5600 31.51] 1000.0 9.000 | L1 20.0
2 3.540000 - 1910 46.00]  26.90| 1000.0 9,000 | L1 20.0
t 3.540000 2373 | 5600 3227 1000.0 9,000 | L1 20.0
ot 8.500000 P 26.37|  50.00] 23.63] 1000.0 9,000 | L1 19.7
' L ; ———t————t ; i 8.590000 3223 | 60.00]  27.77 | 1000.0 9,000 | L1 19.7
150k 300 400500 B0 1M M3 AMME & 10M 20M  30M 8.690000 == 25521 0001 23481 1000.0 20001 L4 18.7
Froisumioy b Wz 8.690000 32.30 — | 60.00] 27.70] 1000.0 9,000 | L1 19.7
Neutral Line

0o Final_Result
T Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr,
| {MHz) (dBWV) | (dBWV) | (dBuV) | (dB) | Time | (kHz) (dB)

(ms)

. T—-_h.___h‘__‘_‘_‘_ 0.150000 36.20]  56.00[ 19.71[ 10000 9.000 [N 19.5
3 607 0.150000 49.95 | 66.00] 16.05| 1000.0 9.000 [N 19.5
T e 0.490000 - 3190  46.17[ 14.27| 1000.0 9.000 [N 19.6
2 ol 0.430000 a7.28 | 56.17| 18.89| 1000.0 9.000 | N 19.6
L b4 3.250000 - 17.77] _46.00] 28.23| 1000.0 9.000 [N 20.0
) b 4 3250000 22,65 | 56.00] 33.35] 10000 9.000 [N 20,0
ar -4 3.520000 17.85 1000.0 9.000 [N 20.0
T 3.520000 23.03 = 1000.0 9.000 [N 20.0
ot 8.670000 2347 1000.0 9.000 [N 19.7
] NG ; P @ s : i 8.670000 29.10 - .90 | 1000.0 9.000 [N 19.7
150k 300 400500 800 1M M 3IM M SM B 8 10M 200 30M 8.685000 o 2342 50.00| 26.58 1000.0 9.000 [N 19.7
Eisriatiog s N 8.685000 2917 - | 60.00] 30.83| 1000.0 9.000 [N 19.7
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. Cz.illbratlon el e e
interval date due.
Spectrum Analyzer R&S FSV30 101389 1 year 2018.01.19 2019.01.19
8360B Series
Swept Signal HP 83630B 3844A00786 1 year 2018.01.22 2019.01.22
Generator
Power Meter Anritsu ML2495A 1438001 1 year 2018.01.25 2019.01.25
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2018.01.23 2019.01.23
Attenuator KEYSIGHT 8493C 82506 1 year 2018.01.22 2019.01.22
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2017.05.10 2019.05.10
Trﬂ"i'ft’égigband SCHWARZBECK | VULB 9163 | 9168-714 2 years 2017.11.28 | 2018.11.28
Horn Antenna AH SAS-571 414 2 years 2017.02.15 2019.02.15
Horn Antenna | SCHWARZBECK | BBHA9170 9?]730},15‘5*0 dyears | 2017.0215 | 2019.02.15
. . Wainwright WHIJS3000-
High Pass Filter Instrument Gmbh 10TT 1 1 year 2017.07.03 2018.07.03
. Wainwright WLK1.0/18
Low Pass Filter Instrument Gmbh G-10TT 1 1 year 2017.07.03 2018.07.03
Preamplifier R&S SCU01 100603 1 year 2017.11.27 2018.11.27
Preamplifier AGILENT 8449B 3008A01742 1 year 2018.01.11 2019.01.11
EMI Test Receiver R&S ESR3 101781 1 year 2017.04.27 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2017.04.19 2018.04.19
Pulse Limiter R&S ESH3-72 101915 1 year 2017.11.27 2018.11.27
LISN R&S ENV216 101787 1 year 2018.01.05 2019.01.15
Peripheral devices
Device Manufacturer Model No. Serial No.
Laptop Hewlett-Packard Company HP Probook 450 G1 PECET1BNN7F109
Test board N/A N/A N/A
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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