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1. Test Certification

Report No.: GTS201806000075F01

Product: Remote programmer KD-X2
Model No.: KD-X2

Additional N/A

Model No.:

Trade Mark: |N/A

Applicant: KEYDIY HK TECH LIMITED

Address: Kowloon, Hong Kong

Room1318-19, 13/F, Hollywood Plaza, 610 Nathan Road, Mongkok,

Manufacturer: |Shenzhen Ecartek Co., Ltd

Room 201, Building A, 5#, Chuangwei Innovation Valley, Tangtou

Address: No.1 Road, Shiyan Subdistrict, Bao’an Shenzhen, China
Applicable :
Standards. FCC CFR Title 47 Part 15 Subpart C

The above equipment has been tested by Global United Technology Services Co., Ltd. and
found compliance with the requirements set forth in the technical standards mentioned above.
The results of testing in this report apply only to the product/system, which was tested. Other
similar equipment will not necessarily produce the same results due to production tolerance

and measurement uncertainties.
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2. Test Result Summary

Report No.: GTS201806000075F01

Requirement CFR 47 Section Result
Antenna requirement §15.203 PASS
AC Power Li_ne_ Conducted §15.207 PASS
Emission
Spurious Emission 815.209(a)(f) PASS
Occupied Bandwidth §15.215 (c) PASS

Note:
1. PASS: Test item meets the requirement.

2. Fail: Test item does not meet the requirement.

3. N/A: Test case does not apply to the test object.

4. The test result judgment is decided by the limit of test standard.
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3. EUT Description

Report No.: GTS201806000075F01

Product:

Remote programmer KD-X2

Model No.: KD-X2
Additional Model No.: | N/A

Trade Mark: N/A
Number of Channel 2 channels

Operation Frequency:

125KHz, 134.2KHz

Modulation _ PEM
Technology:

Antenna Type: Coil Antenna
Antenna Gain: 10dBi

Global United Technology Services Co., Ltd.
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4. Genera Information

4.1. Test environment and mode

Report No.: GTS201806000075F01

Operating Environment:

Temperature: 25.0°C
Humidity: 56 % RH
Atmospheric Pressure: 1010 mbar

Test Mode:

Engineering mode:

Keep the EUT in continuous transmitting
by select channel and modulations(The
value of duty cycle is 98.46%) with
Fully-charged battery.

The sample was placed (0.1m below 1GHz, 1.5m above 1GHz) above the ground
plane of 3m chamber. Measurements in both horizontal and vertical polarities were
performed. During the test, each emission was maximized by: having the EUT
continuously working, investigated all operating modes, rotated about all 3 axis (X, Y &
Z) and considered typical configuration to obtain worst position, manipulating
interconnecting cables, rotating the turntable, varying antenna height from 1m to 4m in
both horizontal and vertical polarizations. The emissions worst-case are shown in Test
Results of the following pages.

4.2. Description of Support Units

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used to

form a representative test configuration during the tests.

Equipment

Model No.

Serial No.

Certification

Notebook

ZQT

N/A

DOC

Note:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.
2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended

use.

3. For conducted measurements (Output Power, 6dB Emission Bandwidth, Power Spectral Density, Spurious
Emissions), the antenna of EUT is connected to the test equipment via temporary antenna connector, the
antenna connector is soldered on the antenna port of EUT, and the temporary antenna connector is listed in the

Test Instruments.

Global United Technology Services Co., Ltd.
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GT S Global United Technology Services Co., Ltd.

Report No.: GTS201806000075F01
5. Facilities and Accreditations
5.1. Facilities

The test facility is recognized, certified, or accredited by the following organizations:
e Industry Canada (IC) —Registration No.: 9079A-2

The 3m Semi-anechoic chamber of Global United Technology Services Co., Ltd. has
been registered by Certification and Engineering Bureau of Industry Canada for radio
equipment testing with Registration No.: 9079A-2, August 15, 2016.

5.2. Location

Global United Technology Services Co., Ltd.

Address: No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Tel: 0755-27798480
Fax: 0755-27798960

5.3. Measurement Uncertainty

The reported uncertainty of measurement y + U, where expended uncertainty U is based
on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of
confidence of approximately 95 %.

Test Item Frequency Range Measurement Uncertainty Notes
Radiated Emission 9kHz ~ 30MHz + 4.34dB 1)
Radiated Emission 30MHz ~ 1000MHz + 4.24dB Q)
Radiated Emission 1GHz ~ 26.5GHz + 4.68dB Q)

AC Power Line Conducted
Emission 0.15MHz ~ 30MHz + 3.45dB 1)

Note (1): The measurement uncertainty is for coverage factor of k=2 and a level of confidence of 95%.
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6.

6.1. Antennarequirement

Report No.: GTS201806000075F01

Test Results and Measurement Data

FCC Partl5 C Section 15.203

Standard requirement:

15.203 requirement:
An intentional radiator shall be designed to ensure that no antenna other than that

furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator, the manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the use of a standard antenna jack or electrical

connector is prohibited.

E.U.T Antenna:
The antenna is coil antenna which permanently attached, and the best case gain of the

antenna is 10dBi.

0 40 50 60
11

b i

Antenna

il

Lar)
o
o™~
o
s
o
o
-
o
[«2]
(=]
o«
o
~
o
w0
o
w

Global United Technology Services Co., Ltd.
No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 9 of 38



GT S Global United Technology Services Co., Ltd.

6.2. Conducted Emission

6.2.1. Test Specification

Report No.: GTS201806000075F01

Test Requirement: FCC Partl5 C Section 15.207
Test Method: ANSI C63.10:2013
Frequency Range: 150 kHz to 30 MHz
Receiver setup: RBW=9 kHz, VBW=30 kHz, Sweep time=auto

Frequency range Limit (dBuV)

(MH2) Quasi-peak Average
Limits: 0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
Reference Plane
LISN
40cm 80cm
Filter — AC power
E.U.T Adapter
Test Setup: EMI
Receiver
Test table/Insulation plane

Remarik

EUT Equipment Under Test

LISN Line impedence Stabilization Network

Tost table height=0 8m
Test Mode: Charging + Transmitting Mode

Test Procedure:

1. The E.U.T is connected to an adapter through a line

impedance stabilization network (L.I.S.N.). This
provides a 50o0hm/50uH coupling impedance for the
measuring equipment.

. The peripheral devices are also connected to the main

power through a LISN that provides a 500hm/50uH
coupling impedance with 50ohm termination. (Please
refer to the block diagram of the test setup and
photographs).

.Both sides of A.C. line are checked for maximum

conducted interference. In order to find the maximum
emission, the relative positions of equipment and all of
the interface cables must be changed according to
ANSI C63.10: 2013 on conducted measurement.

Test Result: PASS

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 10 of 38




GT S Global United Technology Services Co., Ltd.

6.2.2. Test Instruments

Report No.: GTS201806000075F01

Conducted Emission:

Item Test Equipment Manufacturer Model No. Inv;r;t.ory (rr?nil-'dD(ij) (irilﬁ?-ljj?jija;)e
1 Shielding Room ZhongYu Electron | 7.3(L)x3.1(W)x2.9(H) GTS252 May.16 2014 | May.15 2019
2 EMI Test Receiver R&S ESCI 7 GTS552 June 28 2017 | June 27 2018
3 Coaxial Switch ANRITSU CORP MP59B GTS225 | June 28 2017 | June 27 2018
4 Artificial Mains SCHWARZBECK NSLK8127 GTS226 | June 28 2017 | June 27 2018

Network MESS
5 Coaxial Cable GTS N/A GTS227 N/A N/A
6 EMI Test Software AUDIX E3 N/A N/A N/A
7 Thermo meter KTJ TA328 GTS233 June 28 2017 | June 27 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).

6.2.3. Test data

Please refer to following diagram for individual

not be carried out.

Test Mode Working
Test Results PASS
Note: The test results are listed in next pages.

This mode is worst case mode, so this report only reflected the worst mode.

If the limits for the measurement with the average detector are met when using a
receiver with a peak detector, the test unit shall be deemed to meet both limits
and the measurement with the average detector and quasi-peak detector need

If the limits for the measurement with the average detector are met when using a
receiver with a quasi-peak detector, the test unit shall be deemed to meet both
limits and the measurement with the average detector need not be carried out.

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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GT S Global United Technology Services Co., Ltd.

Report No.: GTS201806000075F01
125KHz for work

Line:
Conducted Emission Measurement
File :05 Data #3 Date: 2018-5-24 Time: 17:05:10
B0.0  dEuY
70
\ FCC Part 15 CLASS B OF
&0 |
3 FCC Fart 15 CLASS B AV
50 T 2
| Il
40 & -
4y Ad
i | o IJ| \T,pwd" '~'|,| AVE
|1 '-I H “ ) | bl flvlﬂliwll]'ww . 1| i
I, IH“‘, ATV LA Y
10 ull H\‘ h# M .ﬁ"”ll"m '.Ih.-l'l.fﬂ"‘]‘hl"""n ’
ILI]
0.150 0.5 MHz) 5 30.000
Reading Correct Measure- )
Mo. Mk.  Freq.  Level Facter ~ ment Limit Margin
MHz dBut dB dBut/ dBu dE  Detector Camment

1 - 0.194% 4538 9.74 55.12 63.83 -8.71 ap

2 0.19453 2878 9.74 38.52 53.83 -15.31 AVG
3 0.2460 41.13 9.76 50.89 61.69 -11.00 peak
4 0.2570 36.22 9.76 4598 60.33 -14.35 peak
5
6
7

52890 3407 10.20 4427 86000 1573  peak
24,2939 3507 10.74 45.81 60.00 -14.19  peak
29.1840  36.87 11.14 45.01 60.00 -11.99  peak

*Maximum data  x:Owver limit  Lover margin
Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
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GT S Global United Technology Services Co., Ltd.

Report No.: GTS201806000075F01

Neutral:
Conducted Emission Measurement
File :05 Data 4 Date: 2018-5-24 Time: 17-07:47
B0.0  dEuY
70
FCC Pert 15 CLASS B OP
60
I
FCC Part 15 CLASS B AV
50
| g
X
40 mnmk
0 ! AT
Lo | e
3 ARy
= 1| 'er ' |q lll.1'.'1 i hﬁ “ } ﬂfﬁwﬂwwm M{W’J
Wl 1l
1|‘('~L af .\ Lo N‘- \|J I“l 'M J n
. I \Ht W, g e
nm
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure- )
MNo. Mk. Freq. Level Factor ment Limit ~ Margin
MHz dBu dB dBuV/ dBu dBE  Detector Comment
1 - 0.1710 45.60 89.73 55.33 64.91 -9.58 ap
2 0.1710 26.26 §.73 35.99 5491 -18.92 AVG
3 0.2400 38.39 8.75 45.14 62.10 -13.96 Qp
4 0.2400 21.79 89.75 31.54 52.10 -20.56 AVG
5 0.2910 37.55 8976 47 31 6050 -13.19 peak
6 0.4200 2769 8978 747 5745 -1998 peak
7 h.3490 34.03 10.20 44 23 60.00 1577 peak
3 23.4750 33.82 10.68 44 .50 60.00 -15.50 peak
*Maximum data  x:Overlimit lover margin

Mote: Measurement=Reading Level+Correc Factor. Factor={LISN or ISN or PLC or Current Probe)Factor+Cable

Global United Technology Services Co., Ltd.
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GT S Global United Technology Services Co., Ltd.

Report No.: GTS201806000075F01
134.2KHz for work

Line:
Conducted Emission Measurement
File ;05 Data #5 Date: 2018-5-24 Time: 17:14.:08
500 dBu¥
7n
\ FCC Part 15 CLASS B AP
60
I
FOC Part 15 CLASS B AV
50 3 |
40 E\I .
| peak
0 . Ak
s i
i ||| Jrﬂ V H..' AWE
m \ f'\.ll. I8, . , fl l[ :
\ J I‘H ‘.( \l il w,‘w%“ﬂ'w““ﬁ"\“‘ﬁ"[ "u\thpm o mm’[‘ﬁ"l
| !
10 || T ﬁkj 1y 4L'IL"?IIT}"'MM{I"'|-W\#\H“II“H|I|HI’JH
nm
0.150 0.5 MHz) 5 30.000
Reading Correct Measure- )
No. Mk. Freq. Level Factor ment Limit  Margin
MHz dBuy dB dBuv dBuy dE  Detectar Comment
1 - 0.1590 44 63 .73 5436 6552 -11.16 QP
2 0.1590 29.50 973 3923 5552 -16.29 AVG
3 0.2610 36.91 9.76 46.67 61.40 -14.73 peak
4 2.9070 2530 10.03 3533 56.00 -2067 peak
5 4 9260 3263 10,19 42 82 EG.00 -13.18 peak
& 23.3520 327 10.68 42.85 60.00 -17.15 peak
7 28.6950 30.42 11.08 41.50 60.00 -18.50 peak

*Maximum data  x:Overlimit  l:over margin
Note: Measurement=Reading Level+Carrec Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable

Global United Technology Services Co., Ltd.
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GT S Global United Technology Services Co., Ltd.

Report No.: GTS201806000075F01

Neutral:
Conducted Emission Measurement
File :05 Data #5 Date: 2018-5-24 Time: 17:11:14
B0.0  dBuW
7n
. \ FCC Port 15 CLASS B AP
[

- FCC Part 15 CLASS B AV

3 1 .

g i

a0

'!-'I 5 \lﬁ

b paak
& N \ L h rl,r" i _r*\

WL ﬂ ™
20 'II' | L|‘| | ) | . P’II .H.I ¢ A
u e 'II II | A ﬂlll l‘:‘ I"‘f Illjriif'lill\ll hlh'-"w .lwlr'ﬁ WT
10 . H“lh” ‘IL LW“P”YJU“ l’"t rNr" ll v J ’ i
n.o
0150 05 [MHz) 5 30.000

Reading Correct Measure- _
MNo. Mk. Freq. Level Factor ment Limit ~ Margin

MHz dBut dB dBu dSuy dE  Detector Camment
1 = 0.1710 43.26 9.73 52.99 64.91 -11.92 ap
2 01710 25590 973 35.63 5491 -19.28 AVG
3 0.2220 38.25 9.75 48.00 6274 -14.74 ap
4 0.2220 23.48 9.75 33.23 5274 -19.51 AVG
b 0.3420 31.24 9.7 41.01 59.15 -18.14 peak
G
7
8

05190 24.34 9.79 3413 56.00 -21.87  peak
4.9980  33.03 10.19 4322 56.00 1278  peak
237720 3292 10.70 4362  60.00 -16.38  peak

*Maximum data  x:Overlimit  l:over margin
Mote: Measurement=Reading Level+Carrec Factor. Factor={LISN or ISN or PLC or Current Probe)Factor+Cable
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GT S Global United Technology Services Co., Ltd.

Report No.: GTS201806000075F01

6.3. Radiated Spurious Emission Measurement

6.3.1. Test Specification

Test Requirement: FCC Partl5 C Section 15.209
Test Method: ANSI C63.10: 2013
Frequency Range: 9 kHz to 25 GHz
Measurement Distance: 3m
Antenna Polarization: Horizontal & Vertical
Operation mode: Refer to item 4.1
Frequency Detector RBW VBW Remark
9kHz- 150kHz | Quasi-peak | 200Hz 1kHz Quasi-peak Value
150kHz- Quasi-peak 9kHz 30kHz | Quasi-peak Value
Receiver Setup: 30MHz
30MHz-1GHz | Quasi-peak | 100KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz Peak 1MHz 10Hz Average Value
Frequenc Field Strength Measurement
q 4 (microvolts/meter) 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 3
88-216 150 3
Limit: 216-960 200 3
Above 960 500 3
Field Strength Meqsurement
Frequency . Distance Detector
(microvolts/meter)
(meters)
500 3 Average
Above 1GHz 5000 3 Peak
For radiated emissions below 30MHz
Distance = 3m )
Computer =
‘ Pre -Amplifier
Test setup: ]
«— Turn table
—] Receiver
T
I Ground Plane

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
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GT S Global United Technology Services Co., Ltd.

Report No.: GTS201806000075F01

30MHz to 1GHz

==
Antenna Tower

e 3 G em e Search
v o Antenna

4m /
RF Test
'?' —_ L Receiver
i A i ) SN
V] . [ |
Tum fogm ! Im
Table A LA W=E]
| . [$]=]
) 1 |

‘ I [ ]
S SIS

Ground Plane

Above 1GHz
Homn Antenna Antenna Tower
AE EUT 9
L
= = y A |
- (Turntable) ;—\._.
Controller

Test Procedure:

1. For the radiated emission test below 1GHz:

The EUT was placed on a turntable with 0.8 meter
above ground. The EUT was set 3 meters from the
interference receiving antenna, which was mounted
on the top of a variable height antenna tower. The
EUT was arranged to its worst case and then tune
the antenna tower (from 1 m to 4 m) and turntable
(from O degree to 360 degrees) to find the maximum
reading. A pre-amp and a high PASS filter are used
for the test in order to get better signal level.

For the radiated emission test above 1GHz:

Place the measurement antenna on a turntable with
1.5 meter above ground, which is away from each
area of the EUT determined to be a source of
emissions at the specified measurement distance,
while keeping the measurement antenna aimed at
the source of emissions at each frequency of
significant emissions, with polarization oriented for
maximum response. The measurement antenna

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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GT S Global United Technology Services Co., Ltd.

Report No.: GTS201806000075F01
may have to be higher or lower than the EUT,
depending on the radiation pattern of the emission
and staying aimed at the emission source for
receiving the maximum signal. The final
measurement antenna elevation shall be that which
maximizes the emissions. The measurement
antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 m to 4 m
above the ground or reference ground plane.

2. Corrected Reading: Antenna Factor + Cable Loss +

Read Level - Preamp Factor = Level

3. For measurement below 1GHz, If the emission level
of the EUT measured by the peak detector is 3 dB
lower than the applicable limit, the peak emission
level will be reported. Otherwise, the emission
measurement will be repeated using the quasi-peak
detector and reported.

4. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the
emission being measured,;

(2) Set RBW=100 kHz for f < 1 GHz; VBW =RBW,;
Sweep = auto; Detector function = peak; Trace =
max hold;

(3) Set RBW =1 MHz, VBW= 3MHz forf 1 GHz
for peak measurement.

For average measurement: VBW = 10 Hz, when

duty cycle is no less than 98 percent. VBW = 1/T,

when duty cycle is less than 98 percent where T is
the minimum transmission duration over which the
transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.

Test mode: Refer to section 4.1 for details
Test results: PASS
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6.3.2. Test Instruments

Report No.: GTS201806000075F01

Radiated Emission:

. Inventory Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. No. (mm-dd-yy) | (mm-dd-yy)
Anechol

1| 3 Sce:r:;m;;c ¢ | ZhongYu Electron | 9.0(L)*6.0(W)* 6.0(H) | GTS250 | July. 032015 | July. 02 2020
2 Control Room ZhongYu Electron | 6.2(L)*2.5(W)* 2.4(H) | GTS251 N/A N/A

3 Spectrum Analyzer Agilent E4440A GTS533 June 28 2017 | June 27 2018

4 EMI Test Receiver Rohde & Schwarz ESU26 GTS203 June 28 2017 | June 27 2018

. . SCHWARZBECK
5 BiConiLog Antenna MESS-ELEKTRONIK VULB9163 GTS214 June 28 2017 | June 27 2018
Double -ridged waveguideg SCHWARZBECK

6 horn MESS-ELEKTRONIK 9120D-829 GTS208 | June 28 2017 | June 27 2018

7 Horn Antenna ETS-LINDGREN 3160 GTS217 June 28 2017 | June 27 2018
8 EMI Test Software AUDIX E3 N/A N/A N/A

9 Coaxial Cable GTS N/A GTS213 June 28 2017 | June 27 2018

10 Coaxial Cable GTS N/A GTS211 June 28 2017 | June 27 2018

11 Coaxial cable GTS N/A GTS210 June 28 2017 | June 27 2018

12 Coaxial Cable GTS N/A GTS212 June 28 2017 | June 27 2018

13 | Amplifier(100kHz-3GHz) HP 8347A GTS204 June 28 2017 | June 27 2018

14 | Amplifier(2GHz-20GHz) HP 8349B GTS206 June 28 2017 | June 27 2018

15 . AFS33-18002

Amplif 18-26GH Roh h TS21 28 2017 27 201

mplifier (18-26GHz) ohde & Schwarz 650-30-8P-44 GTS218 June 28 20 June 018

16 Band filter Amindeon 82346 GTS219 June 28 2017 | June 27 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system

unit (SI).
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Global United Technology Services Co., Ltd.

6.3.3. Test Data

Please refer to following diagram for individual

Report No.: GTS201806000075F01

Frequency 9KHZz~30MHz
Range

Test Mode TX 125.0KHz
Test Results PASS

Note: 1. The test results are listed in next pages.

2. This mode is worst case mode, so this report only reflected the worst mode.

3. If the limits for the measurement with the average detector are met when using
a receiver with a peak detector, the test unit shall be deemed to meet both limits
and the measurement with the quasi-peak detector need not be carried out.

Freg. | Readl Ao | fe” | A0 | st | Limit | warg Stae
0SS Detect
(MH2) gf/'f’n‘; dB/m | dB | dB (d'f’nL;V’ Er?)?tv s{ (dB) R
011 |46.07| 4834 |016| 29.87 | 64.70 | 126.77 | -62.07 | PK | PASS
011 |4472| 4834 |016| 29.87 | 63.35 | 106.77 | -43.42 | AV | PASS
0.125 | 82.11 | 4834 |0.16| 29.87 | 100.74 | 122.95 | -22.21 | PK | PASS
0.125 | 69.53 | 4834 |0.16| 29.87 | 88.16 | 102.95 | -1479 | AV | PASS
021 | 47.96| 4838 |0.17| 29.89 | 66.62 | 120.76 | -54.14 | PK | PASS
021 |46.45| 4838 |0.17| 29.89 | 65.11 | 100.76 | -35.65 | AV | PASS
0.35 | 4563 | 4844 |0.19| 29.89 | 6437 | 117.78 | -53.41 | PK | PASS
0.35 | 4451 | 4844 |0.19| 29.89 | 6325 | 97.78 | -3453 | AV | PASS
0.45 | 4849 | 4847 |0.19| 29.89 | 67.26 | 115.35 | -48.09 | PK | PASS
0.45 | 4477 | 4847 |0.19| 29.89 | 6354 | 9535 | -31.81 | AV | PASS
1.928 | 26.43 | 4912 | 0.2 | 2994 | 4581 | 70 | -2419| QP |PASS
1.920 | 2520 | 4912 | 0.2 | 20.94 | 4458 | 50 | 542 | AV |PASS

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960

Page 20 of 38
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Report No.: GTS201806000075F01

Frequency 9KHz~30MHz
Range

Test Mode . TX 134.2KHz
Test Results : PASS

Note: 1. The test results are listed in next pages.

2. This mode is worst case mode, so this report only reflected the worst mode.

3. If the limits for the measurement with the average detector are met when using
a receiver with a peak detector, the test unit shall be deemed to meet both limits
and the measurement with the quasi-peak detector need not be carried out.

. Cab
Freq. Readi | Antenna le Amp Result Limit Margin State
ng Factor Factor
loss Detect
(dBuVv/ or
MH2) | 9BY | qgim | aB | aB | 9BYW| a3 | (dB) PIF
V/m) m) m

0.11 |45.70| 48.34 |0.16 | 29.87 | 64.33 | 126.77 | -62.44 PK PASS

011 |[44.72 | 4834 |0.16 | 29.87 | 63.35 | 106.77 | -43.42 AV PASS

0.1342 | 81.44 | 48.34 | 0.16 | 29.87 | 100.07 | 122.95 | -22.88 PK PASS

0.1342 | 69.12 | 48.34 |0.16 | 29.87 | 87.75 | 102.95 | -15.20 AV PASS

0.21 |48.32| 4838 |0.17| 29.89 | 66.98 | 120.76 | -53.78 PK PASS

0.21 |46.57 | 48.38 |0.17 | 29.89 | 65.23 | 100.76 | -35.53 AV PASS

035 |46.39 | 4844 |0.19| 29.89 | 65.13 | 117.78 | -52.65 PK PASS

035 |4437| 4844 |0.19| 29.89 | 63.11 97.78 | -34.67 AV PASS

0.45 |48.03 | 48.47 |0.19| 29.89 | 66.80 | 115.35 | -48.55 PK PASS

0.45 | 45.02 | 4847 |0.19| 29.89 | 63.79 95.35 | -31.56 AV PASS

1.928 | 26.19 | 49.12 0.2 | 29.94 | 4557 70 -24.43 QP PASS

1.920 | 24.87 | 49.12 0.2 | 29.94 | 44.25 50 -5.75 AV PASS
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Report No.: GTS201806000075F01

Frequency 30MHz~1000MHz

Range

Test Mode . Working(125KHz, 134.2KHz)
Test Results . PASS

Note: 1. The test results are listed in next pages.

2. This mode is worst case mode, so this report only reflected the worst mode.

3. If the limits for the measurement with the average detector are met when using
a receiver with a peak detector, the test unit shall be deemed to meet both limits
and the measurement with the quasi-peak detector need not be carried out.

Frequency Above 1GHz

Range

EUT o Test Date /

M/N - Temp:ratur : /

Test Engineer i Humidity X /

Test Mode s

Test Results : N/A
1. The highest frequency of the internal sources of the EUT is less than 108 MHz,

Note: the measurement shall only be made up to 1 GHz. So the frequency rang above
1GHz radiation test not applicable.
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Report No.: GTS201806000075F01

30MHz-1GHz for 125KHz work

Horizontal:
Radiated Emission Measurement
File :KD-x2 Data #4 Crate: 2015/5014 Time: 50947
B0.0  dEWW/m
70
&0
FCLE Partlh Clazs B Hadiabon
50 |—
|
40
3

0 EWWW

1
= WMW
10
0
-0
-2

0000 4D 50 &0 70 %0 [MHz] 300 400 500 GOO 700 1000000

No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table

Level Factor ment Height Degree

MHz dBu dB dBuvim  dBuVim  dB  Detector  cm degree  Comment

1 507637 6.57 13.85 2022 4000 -19.78 peak
2 112.5244 10.45 11.78 2223 4350 -21.2T peak
3 234.1684 159.88 11.87 3175 4600 -1425 peak
4 % 2879904 2348 13.09 3657 4600 -943 peak
5
6

b47 0877 8.87 18.16 2703 46.00 -18.97 peak
670.4893 11.66 20.51 3217 46.00 -13.83 peak

Note:1. *:Maximum data; x:Over limit; l:over margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Report No.: GTS201806000075F01

Vertical:
Radiated Emission Measurement
File :KD-x2 Data #3 Date; 2018/5014 Time: %0905
BO.D  dBu¥/m
0
60
FCC Partl% Clazs B Hadiabon
50 r
|
40 I

st i Ao

5
o

10
0
10
20
0000 40 50 &0 70 @0 [MHz) 300 400 500 G600 700 1000000
MNo. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuvim  dBuvim  dB  Detsctor  cm degree  Comment
1 * 447433 17.22 13.74 30.96 4000 -904 peak
2 106.0126 17.28 1115 2843 4350 -1507 peak
3 169.0054 14.13 13.85 2798 4350 -1552 peak
4 231.7179 19.70 11.82 31.52 4500 -1448 peak
5 490.7447 16.28 17.39 33.67 4600 -12.33 peak
6 860.0352 8.45 22.46 30.91 4600 -15.09 peak

MNote:1. *:Maximum data; x:Over limit; l:aver margin.

2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Report No.: GTS201806000075F01
30MHz-1GHz for 134.2KHz work

Horizontal:
Radiated Emission Measurement

File ‘KD-x2 Data #5 Diate: 20180514 Tire: 508:58

B0.0  dBuWAm

70

&0

FLC Part1% Clazs B Hadiabion
50
, i

40 i

20

1 s a

20 WWW

10

0

0

20

I0.000 4D 50 70 80 MHz) 300 AD0 500 GO0 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit  Margin Antenna Table

Level Factor ment Height Degree
MHz dBuv dB dBuvim  dBuvim  dB  Detsctor  om degree  Comment

1 45 3755 741 13.69 21.10 4000 -1890 peak
2 59 6493 7.27 13.02 2029 4000 -1971 peak

3 112.5244 10.45 11.78 2223 4350 -21.27 peak
4 = 289.0021 23.80 13.11 36.91 4600 -909 peak

5 566.6223 8.85 18.95 27.80 4600 -18.20 peak

B 956 4381 5.15 2372 32.87 4600 -13.13  peak

Note:1. *:Maximum data; x:Over limit; l:aver margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Report No.: GTS201806000075F01

Vertical:
Radiated Emission Measurement
File :KD-x2 Data ##5 Crate: 20135014 Time: S:10:20

HO.D  dBA/m

E{i]

60

FLCC Park1% Class B Hadiabon
50 I—
|
an I
4

) | i f ,%Wwwﬂfw

20 W MW

10

0

10

=20

0000 40 50 &0 70 40 (MHz) 300 4ADD 500 GO0 700  1000.000
Nao. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBu dB dBuv/im  dBuVim  dB  Detector  cm degree  Comment

1 ° 447433 15.01 13.74 2875 4000 -11.25 peak
2 99.8777  16.22 10.60 26.82 4350 -16.68 peak
3 1322206 1495 13.36 28.31 4350 -1519 peak
4 234.1684 19.28 11.87 3115 46.00 -1485 peak
5
]

316.5890 15.65 13.79 2944 4600 -16.56 peak
4507447 1435 17.39 3174 4600 -14.26 peak

Note:1. *:Maximum data; x:Over limit; l:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.

Note:
Emission Level=Peak Reading + Correction Factor; Correction Factor= Antenna Factor + Cable loss — Pre-amplifier
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6.3.4. Test Specification

Report No.: GTS201806000075F01

Test Requirement: FCC Partl5 C Section 15.215(c)
Test Method: ANSI C63.10: 2013
Limit: N/A

1. According to the follow Test-setup, keep the relative
position between the artificial antenna and the EUT.

2. Set to the maximum power setting and enable the
EUT transmit continuously.

3. Use the following spectrum analyzer settings for

Test Procedure: 20dB Bandwidth measurement.
Span = approximately 2 to 3 times the 20 dB
bandwidth, centered on a hopping channel; RBW=
1% of the 20 dB bandwidth; VBW=RBW,; Sweep =
auto; Detector function = peak; Trace = max hold.

4. Measure and record the results in the test report.

O [} ]
Test setup: —
Spectrum Analyzer EUT
Test Mode: Refer to section 4.1 for details
Test results: PASS
6.3.5. Test Instruments
RF Test Room
. Inventory Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. No. (mm-dd-yy) | (mm-dd-yy)
1 Spectrum Analyzer Agilent E4440A GTS533 June 28 2017 | June 27 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).
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Report No.: GTS201806000075F01

6.3.6. Test data

Frequency(KHz) ngg\?vidotﬁc(lf(wz) Limit (kHz) Conclusion
125.0 8.784 PASS
134.2 8.698 PASS

Test plots as follows:
Channel 125.0KHz

Agilent Spectrum Analyzer - Occupied BW

soigaiaciann i [ SENGEINT ALIGH AUTQ! 12:05:31 P May 24, 2018
Frequency

|
Center Freq 125.000 kHz Center Freq: 125.000 kHz Radio Std: None
PSBI Trig: Free Run Avg|Hold:>10/10

#IF Gain:Low ™ #Atten: 0 4B Radio Device: BTS

Ref 0.00 dBm

#VBW 10KkHz

Occupied Bandwidth Total Power

7.970 kHz
Transmit Freq Error -171 Hz OBW Power 99.00 %
x dB Bandwidth 8.784 kHz x dB -20.00 dB

use) ﬁgsnﬂus _t AC coupled: Accy unspec'd < 10MHz

Channel 134.2KHz

Agilent Spectrum Analyzer - Occupied BW
Qs 501 5 | BB SENSE TR ALIGNAUTO _[12:05:45 PM May 24, 2018
Frequency

Center Freq 134.000 kHz Center Freq: 134.000 kHz Radio Std: None
P8\ Trig: Free Run Avg|Hold:» 10110

HIFGain:Low | #Atten: 0 dB Radio Device: BTS

Ref 0.00 dBm

Center Freq
134,000 kHz

Center 134 kHz
#Res BW 3 kHz #VBW 10 kHz

Occupied Bandwidth Total Power

7.654 kHz
Transmit Freq Error -59 Hz OBW Power 99.00 %
x dB Bandwidth 8.698 kHz x dB -20.00 dB

sc ﬁgsnﬂus 1 AC coupled: Accy unspec'd < 1T0MHz
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Report No.: GTS201806000075F01
Appendix A: Photographs of Test Setup
Radiated Emission
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Report No.: GTS201806000075F01

Conducted Emission
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Report No.: GTS201806000075F01

Appendix B: Photographs of EUT
External Photos
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GT S Global United Technology Services Co., Ltd.
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Report No.: GTS201806000075F01

7 [ | N “(\\\\\\\\\\\\"\\\\' W
a/llllll I [ \‘l\ I\ \ \ \ \ :
“Z” 0{ oz 0c Oy 0S 09 OL 08 06 Q) o ot Qv O W WL W©

évaz oc ov 05 09 o, 08 06 00} oL 0Z OF Oy 05 09 OL W % WL 2 w

o e T \\\\\\\\\\\\\‘\\\\\\\\_\\\\L\\\\\,_\\\,\_\\\“\,\\‘\\\‘\\}

S 11111 TTTTTTTITE VLY S
4w gL 0c 0¢ OV 0S 09 OL 08 06 (O}, OV O O QY VS W

Global United Technology Services Co., Ltd.

No. 301-309, 3/F., Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 33 of 38



GT S Global United Technology Services Co., Ltd.
Report No.: GTS201806000075F01

Internal Photos
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Report No.: GTS201806000075F01
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