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1.0 General Product Description

Kind of product

THERMAL LABEL PRINTER

Model name

SLP-tX42*xy

Serial number

Prototype

EUT condition

Pre-production, not damaged

Antenna type

Chip antenna

Antenna Gain

0 dBi

Frequency Range

2402 MHz - 2480 MHz

RF power

9.00 dBm Peak Conducted (GFSK)
8.75 dBm Peak Conducted (/4 DQPSK)
9.76 dBm Peak Conducted (8-DPSK)

Type of Modulation

Frequency Hopping Spread Spectrum

Number of channels

79

Channel Spacing

1 MHz

Channel Access Protocol

Frequency Hopping

Type of Modulation

GFSK(1Mbps), DQPSK(2Mbps), 8-DPSK(3Mbps)

Power Source

DC 24V

1.1 Tested Frequency

LOW MID

HIGH

Frequency (MHz)

2402 2441

2480

1.2 Tested Mode

- Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT
with antenna diversity architecture).

- Following channel(s) was (were) selected for the final test as listed below.

Modulation .
Tested Ch Technology Modulation Type Packet Type
Low, Mid, High FHSS GFSK DH5
Low, Mid, High FHSS 8-DPSK 3-DH5
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1.3 Model Differences
Remark : SLP-tX42*xy

'"*' can be alphanumeric.
'X' can be blank or alphanumeric.
'v' can be blank or alphanumeric.

1.4 Device Modifications
The following modifications were necessary for compliance:

Not applicable

1.5 Peripheral Devices

Device Manufacturer Model No. Serial No.
Notebook Computer HP HP ProBook 650 G1 5CG5114KD2
AC/DC ADAPTER HP PPP012D-S %(CNXFOAAR7SZ

1.6 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.

1.7 Test Facility

The measurement facility is located at (Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si,
Gyeonggi-do, Korea.
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1.8 Laboratory Accreditations and Listings

Registration

Country | Agency Scope of Accreditation Number

Logo

FCC Part 15 & 18
USA FCcC EMI (Electromagnetic Interference / Emission) 805871 c

Ic
CANADA IC  |EMI (3/10m test site) 8737A-2 l * I

C-986
VCCI V-3 T-1843
JAPAN vea EMI (Electromagnetic Interference / Emission) R-3627 vcl l

G-387

EMI (Electromagnetic Interference / Emission)

KOREA MSIP EMS (Electromagnetic Susceptibility / Immunity)

KR0025
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2.0 Summary of tests

sZifi::(r:) PECELIEIET L e (ﬁf;at:u:)
15.247(a) gz;gf;tfgﬁq“ency > 25 kHz C
15.247(a) Efe?lf’:r:c‘?ggoppmg > 15 hops C
15.247(a) 20 dB Bandwidth NA C
15.247(a) Dwell Time < 0.4 seconds Conducted C
15.247(b) Eg;‘;mitter Output | _ 4 125 watts C
15.247(d) g;zsiléit:falmission > 20 dBc c
15.247(d) Band Edge > 20 dBc C
15.209 E‘ae'rﬂqgf]riiggth of  115.209(a) Radiated C
15.207 éﬁqiggig‘i‘;ded 15.207(a) Line Conducted C

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

DA 00-705.
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2.1 Transmitter Requirements

2.1.1 Carrier Frequency Separation

Test Location
RF Test Room

Test Procedures

The carrier frequency separation was measured with a spectrum analyzer connected to
the antenna terminal, while EUT has its hopping function enabled.

After the trace being stable, the reading value between the peaks of the adjacent
channels using the marker-delta function was recorded as the measurement results.

The spectrum analyzer is set to:

Span = 5 MHz (wide enough to capture the peaks of two adjacent channels)
RBW = 30 kHz (= 1% of the span) Sweep = auto

VBW = RBW Detector function = peak

Trace = max hold

EUT Spectrum Analyzer

Coax cable

Figure 1 : Measurement setup for the carrier frequency separation

Limit
§15.247(a)(1) Frequency hopping system operating in the 2400-2483.5 MHz band may
have hopping channel carrier frequencies that are separated by 25 kHz or two-third of

20dB bandwidth of the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 125 mW.

Test Results

Test mode : GFSK, CFG PKT Packet Type : 15 Packet Size : 339(DH5)

Adjacent Hopping Two-third of 20dB Minimum
Channel Channel Separation bandwidth Bandwidth Result
(kHz) (kHz) (kHz)
2441MHz 995 627.3 25 Complies

Test mode : 8-DPSK, CFG PKT Packet Type : 31 Packet Size : 1021(3DH5)

Adjacent Hopping Two-third of 20dB Minimum
Channel Channel Separation bandwidth Bandwidth Result
(kHz) (kHz) (kHZ)
2441MHz 990 826.7 25 Complies
See next pages for actual measured spectrum plots.
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Carrier Frequency Separation

Test mode : GFSK

Agilent Spectrum:Analyzer - Swept SA
RF [s0@  AC | | | SEMNSE:INT] | ALIGN AUTO |01:54:32 PM Aug 18, 2016

|
arker 2 A 995.000000 kHz ] Avg Type: Log-Pwr TRACE Marker
PNO: Wide p Trig: Free Run Avg|Held:>100/100 TEREI A
| IFLairlow AifeniS0 I " | MarkerTable
AMKr2 995 kHzl |on Off
10 dBidiv_ Ref 20.00 dBm 0.180 dB
Log ‘ é
7 y Marker Count’
= P ; = = [ofm
Couple
Markers
on Off
Center 2.441000 GHz Span 5.000 MHz
| Res BW 30 kHz VBW 300 kHz Sweep 5.133 ms (1001 pts)
N f 7.290 ¢
A1 f (A 995 kHz (A) 0.180 dB
2 All Markers OFf
5
6
7
g More
10 = 20of2
1 &
< |
mse i File <FCC_BT SEPARATON state> saved STATUS |

Test mode : 8-DPSK

Agilent Spectrum:Analyzer - Swept SA

| RF |=ag AC | | | SEMSE:NT| | ALIGNAUTO |07:45:26 PM Aug 1
Marker 2 A 990.000000 kHz . Avg Type: Log-Pwr TRACE Peak Search
PNO: Wide (50 11g: Free Run Avg|Held:>100/100 TYPEIM
| IFGain:Low Atten: 30 dB DET|f
AMKrz 980 kHZ NextPeak
10 dBJdiv Ref 20.00 dBm 0.283 dB|
A i A M s [l I Next Pk Right
Next Pk Left
G0 Marker Delta||
.0
Center 2.441000 GHz $pan 5.000 MHz
| Res BW 30 kHz #VBW 100 kHz Sweep 5.333 ms (1001 pts) MKr—CF
[ v [ FUNCTOH ] ] C ]
N f 2.441 00 GHz 8612 dBm
M f (A 990 kHz (4) 0.283 dB
2 Mkr—RefLvil|
5
6
7
g More
10 = 10f2
1 %
< |
IMSG STATUS |
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2.1.2 Number of Hopping Frequencies

Test Location
RF Test Room

Test Procedures

The number of hopping frequencies was measured with a spectrum analyzer connected
to the antenna terminal, while EUT had its hopping function enabled.

The spectrum analyzer is set to:

Frequency range 1: Start = 2389.5 MHz, Stop = 2439.5 MHz
2: Start = 2439.5 MHz, Stop = 2489.5 MHz

RBW = 300 kHz (= 1% of the span) Sweep = auto
VBW = 300 kHz (= RBW) Detector function = peak
Trace = max hold

EUT Spectrum Analyzer

Limit

§15.247(a)(1)(iii) For frequency hopping system operating in the 2400-2483.5 MHz
band shall use at least 15 hopping frequencies.

Test Results

Test mode : GFSK, CFG PKT Packet Type : 15 Packet Size : 339(DH5)
Total number of Hopping Channels Result

79 Complies

Test mode : 8-DPSK, CFG PKT Packet Type : 31 Packet Size : 1021(3DH5)
Total number of Hopping Channels Result

79 Complies

See next pages for actual measured spectrum plots.
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Number of Hopping Frequencies(GFSK)

Agilent Spectrum:Analyzer - Swept SA

| RF |=ag AC | | | SEMSE:NT| | ALIGNAUTO | 02:08;44 PM Aug 18, 2016 =
ef Level 20.00 dBm Avg Type: Log-Pur TRace 5| Amnlitude
PHO: Fast Cp Trig: Free Run Avg|Held:>100/100 TYPEIM
| IFGain:Low Atten: 30 dB el Ref Level||
AMkr2 37.00 MHZ 20.00 dBm
10 dBidiv_ Ref 20.00 dBm -0.141 dB
Log A
Attenuation
[30 dB]
Scale/Div
10dB
Fan Scale Type
o) Log Lin
700
Start 2.38950 GHz Stop 2.43950 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
2.402 00 GHz 7.176 dBm
f (4 37.00 MHz (A) 0.141 dB
More
= 1of2
¥
£ | o
mse i File <FCC_BT_HOPPING.state> saved STATUS |
Agilent Spectrum:Analyzer - Swept SA
| RF [s0@  AC | | | SEMSE:INT] | ALIGN AUTO | 020757 PM Aug 1 W
Marker 2 A 40.000000000 MHz ) Avg Type: Log-Pwr TRAce racelbetector
PNO: Fast (50 1rig: Free Run Avg|Held:>100/100 TrPEIM
| IFGain:Low Atten: 30 dB i Select Trace
T I >
AMkr2 40.00 MHZz 1
10 dBidiv_ Ref 20.00 dBm 0.168 dB
Log [ T2 IA1
A ClearWrite
Trace Average

Start 2.43950 GHz Stop 2.48950 GHz

Min Hold|

Res BW 300 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
f 2.440 00 GHz 7.180 dBm
f (A 40.00 MHz (&) 0.168 dB

STATUS |

View Blank’
Trace On

More
10f3
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Number of Hopping Frequencies(8-DPSK)

Agilent Spectrum:Analyzer - Swept SA

RF |=ag AC | | | SEMSE:NT|

| ALIGNAUTO |07:48;58 PM Aug 18, 2016

|
arker 2 A 37.000000000 MHz )
PNO: Fast () Trig: Free Run
| IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr TRACE

Recall State

Avg|Held:>100/100 TYPE
DET!

I

||'l0 deidiv Ref 20.00 dBm
Log

AMkr2 37.00 MHz
-0.050 dB

Y

FromFile...

Edit Register’
Names

Register 1
Last: 51972016
5:08:36 PM||

Register 2
Last: 511012016
7:51:03 PM |

\

|!§tart 2.38950 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.43950 GHz

Register 3|

2.402 000 GHz
37.000 MHz (A)

MSG .,i,» File <FCC_BT_HOPPING state> recalled

T v T o Jw

Sweep 1.000 ms (1001 pts)

STATUS |

Last: 6123712016
8:29:01 PM

Register 4
Last: 413012016
4:34:23 PM||

More
10f3

Agilent Spectrum:Analyzer - Swept SA

| RE [soe  acC | | | SEMSE:INT] | ALGNAUTO  |07:50:07PM Aug 1 e . . |
Marker 2 A 40.000000000 MHz Avg Type: Log-Pwr s 5| TraceiDetector
PHO: Fast o) Trig: Free Run Avg[Held:>100/100 TYPEIM
| IFGain:Low Atten: 30 dB ks Select Trace |
AMkr2 40.00 MHz 1
10 dBJdiy Ref 20.00 dBm 0.188 dB
Al ) AP | i Clear Write
Trace Average

Res BW 300 kHz

Start 2.43950 GHz
#VBW 300 kHz

Stop 2.48950 GHz

8868 dBm
0.188 dB

f 2.440 00 GHz
fo(a) 40.00 MHz (&)

- 1 v T unciow [

Sweep 1.000 ms (1001 pts)

Min Hold|

View Blank’
Trace On

More
10f3

STATUS |

Test Report No.: CTK-2016-01069
Date: 2016-08-22

Page 12 of 59

This Report shall not be reproduced except in full without the written approval of CTK
Form No.: CTK-D151-06-R102(Rev.0)



CTK Co., Ltd.
TK (Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea

Tel: +82-31-339-9970 Fax: +82-31-624-9501
CTK c&.m,“ wﬂ& www.e-ctk.com

The Prime Ladev of Gkl

2.1.3 20 dB bandwidth

Test Location
RF Test Room

Test Procedures

The bandwidth at 20 dB below the highest inband spectral density was measured with
a spectrum analyzer connected to the antenna terminal, while EUT had its hopping
function disabled at the highest, middle and the lowest available channels.

After the trace being stable, Use the marker-to peak function to set the marker to the
peak of the emission. Use the marker-delta function to measure 20 dB down one side
of the emission. Reset the marker-delta function, and move the marker to the other
side of the emission, until it is (as close as possible to) even with the reference marker
level. The marker-delta reading at this point is the 20 dB bandwidth of the emission.

The spectrum analyzer is set to:

Center frequency = the highest, middle and the lowest channels

Span = approximately 2 or 3 times of the 20 dB bandwidth

RBW = 30 kHz (= 1% of the 20 dB bandwidth) Sweep = auto

VBW = RBW Detector function = peak
Trace = max hold

EUT Spectrum Analyzer

Limit

Limit : N/A
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Test Results

Test mode : GFSK, CFG PKT Packet Type : 15 Packet Size : 339(DH5)

Fr((alc\q/ll,ll_iezn)cy Channel Number. Measur?;\:l/lgj)ndwidth Result
2402 0 0.941 Complies
2441 39 0.941 Complies
2480 78 0.933 Complies
Test mode : 8-DPSK, CFG PKT Packet Type : 31 Packet Size : 1021(3DH5)
Fr((alc\q/ll,ll_iezn)cy Channel Number. Measur?;\:l/lgj)ndwidth Result
2402 0 1.235 Complies
2441 39 1.240 Complies
2480 78 1.230 Complies

See next pages for actual measured spectrum plots.
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Agilent Spectrum Analyzer - Occupied BW

20 dB Bandwidth - GFSK

| RF [s0@  AC | | | SEMNSE:INT] | ALIGN AUTO |02;12:45 M Aug 18, 2016
\VBW 100.00 kHz Center Freq: 2.402000000 GHz Radio Std: None BW
T Trig:Free Run Avg|Held:>10/10
I | #IFGain:Low #Atten: 20 dB Radio Device: BTS Res BW
30.000 kHz
[Auto Man|
10 dBidiv Ref 20.00 dBm
Log
10.0 Video BW||
i 100.00 kHz
- Auto Man
10
.0
400}
5010
]
ICenter 2.402 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms Filter Type,
Gaussian
Occupied Bandwidth Total Power 15.8 dBm
879.51 kHz
Transmit Freq Error -7.822 kHz OBW Power 99.00 %
x dB Bandwidth 941.1 kHz x dB -20.00 dB
mse i Alignment Completed lstaTus|

Agilent Spectrum Analyzer - Occupied BW

| RF |=ag AC | | | SEMSE:NT| | ALIGNAUTO |02:24:35 PM Aug 18, 2016
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio $td: None Frequency
T Trig:Free Run Avg|Held:>10/10
I | #IFGain:Low #Atten: 20 dB Radio Device: BTS
||-10 dBidiv Ref 20.00 dBm
Log
180 Center Freq||

2.441000000 GHz|

400

E00

ICenter 2.441 GHz
Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth

888.02 kHz
Transmit Freq Error 46.935 kHz
x dB Bandwidth 941.0 kHz

Total Power

OBW Power
x dB

Span 3 MHz

CF Step

Sweep 4.133 ms 300,000 kHz

Aut: M

14.9 dBm S o

Freq Offset

99.00 % btz
-20.00 dB

STATUS |
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Agilent Spectrum Analyzer - Occupied BW
| RE [sog  AC | | | SEMSE:INT] | ALGNAUTO  |02:24:16PM Aug 18, 2016

[Center Freq 2.480000000 GHz ] Center Freq: 2 450000000 GHz Radio 5td: None TraceiDetector
T Trig:Free Run Avg|Held:>10/10
I | #IFGainiLow — WAtten: 20 dB Radio Device: BTS
||-10 dBldiv Ref 20.00 dBm
Log
0.0
- Clear Write
-10.0
300 - ‘ - — Average|
400 F s ol :
Fe Max Hold
ICenter 2.48 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms Min Holdl
Occupied Bandwidth Total Power 15.5 dBm
879.87 kHz Detector|
Average >
Transmit Freq Error -6.996 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 933.2 kHz x dB -20.00 dB
IMSG .STATUS
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Agilent Spectrum Analyzer - Occupied BW

20 dB Bandwidth - 8-DPSK

| RF [s0@  AC | | | SEMNSE:INT] | ALIGN AUTO | 04:54:46 PM Aug 18, 2016
[Center Freq 2.402000000 GHz | Center Freq: 2 402000000 GHz Radio Std: None Trace/Detector
T Trig:Free Run Avg|Held:>10/10
I | #IFGain:Low #Atten: 20 dB Radio Device: BTS
||IO dBidiv Ref 20.00 dBm
Log
0.0
it ClearWrite
0
no Average|
40.0 ===
e Max Hold
ICenter 2.402 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms Min Holdl
Occupied Bandwidth Total Power 15.8 dBm
1.1489 MHz Detector,
Average »
Transmit Freq Error -13.488 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 1.235 MHz x dB -20.00 dB
IMSG VSTATUS:

Agilent Spectrum Analyzer - Occupied BW

| RF |=ag AC | | | SEMSE:NT| | ALIGNAUTO | 04:55;58 PM Aug 18, 2016
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio $td: None Frequency
T Trig:Free Run Avg|Held:>10/10
I | #IFGain:Low #Atten: 20 dB Radio Device: BTS
||-10 dBidiv Ref 20.00 dBm
Log
180 Center Freq||

2.441000000 GHz|

400 b=

E00

I cﬁgieéﬁ"‘:ﬁf I:f-l:z #VBW 100 kHz 5weeipir.‘1?3:'3w rﬂi CF Step
300.000 kHz,
Occupied Bandwidth Total Power 16.1 dBm pute Man
1.1490 MHz T—
Transmit Freq Error -14.066 kHz OBW Power 99.00 % OHz

x dB Bandwidth 1.240 MHz x dB -20.00 dB

STATUS |
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Agilent Spectrum Analyzer - Occupied BW

| RF

| 509 AC |

| SEMSE:NT]

ALIGN AUTO | 04:56:22 PM Aug 18, 2016

enter Freq 2.480000000 GHz

|
I Center Freq: 2.480000000 GHz
T Trig:Free Run

-
#IFGain:Low #Atten: 20 dB

Radio Std: None

Avg|Held:>10/10

Radio Device: BTS

||-10 dBldiv
Log

Ref 20.00 dBm

10.0

Frequency

Center Freq||
2.480000000 GHz

400

E00

ICenter 2.48 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3 MHz
Sweep 4.133 ms

CF Step

Occupied Bandwidth

1.1446 MHz
Transmit Freq Error -13.231 kHz
x dB Bandwidth 1.230 MHz

Total Power

OBW Power
x dB

16.1 dBm

99.00 %
-20.00 dB

STATUS |

300.000 kHz|
Auto Man

Freq Offset
0Hz
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2.1.4 Time of Occupancy (Dwell Time)

Test Location
RF Test Room

Test Procedures

The dwell time was measured with a spectrum analyzer connected to the antenna
terminal, while EUT has its hopping function enabled.

1. Check the calibration of the measuring instrument using either an internal
calibrator or a known signal from an external generator.

2. Position the EUT as shown in test setup without connection to measurement
instrument. Turn on the EUT and connect its antenna terminal to measurement
instrument via a low loss cable. Then set it to any one measured frequency within
its operating range and make sure the instrument is operated in its linear range.

3. Adjust the center frequency of spectrum analyzer on any frequency be measured
and set spectrum analyzer to zero span mode. And then, set RBW and VBW of
spectrum analyzer to proper value.

4. Measure the time duration of one transmission on the measured frequency. And

then plot the result with time difference of this time duration.

Repeat above procedures until all frequencies measured were complete.

The SLP-tX42*xy has 3 type of payload, DH1, DH3, DH5. The hopping rate is 1600

per second.

o U

The spectrum analyzer is set to:

Center frequency = the highest, middle, and the lowest channels

Span = zero

RBW = 1 MHz Trace = max hold

VBW = 1 MHz (= RBW) Detector function = peak

Sweep = as necessary to capture the entire dwell time per hopping channel

EUT Spectrum Analyzer

Limit

§15.247(a)(1)(iii) For frequency hopping system operating in 2400-2483.5 MHz band,
the average time of occupancy on any channel shall not be greater than 0.4 seconds
within a period of 0.4 seconds multiplied by the number of hopping channels employed.
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Test Results

Time of occupancy on the TX channel in 31.6 sec = time domain slot length x hop rate +

number of hop per channel x 31.6

Test mode : GFSK

. . Test Results
Channel Time domain
Frequency | Packet Type slot length Time of occupancy on
(MHz) (ms) the TX channel in Result
31.6sec (ms)
DH 1 0.440 140.8 Complies
2441 DH 3 1.700 272.0 Complies
DH 5 2.940 313.6 Complies
DH1 Dwell time = 0.440 ms x (1600+2) + 79 x 31.6 = 140.8 ms
DH3 Dwell time = 1.700 ms x (1600+4) + 79 x 31.6 = 272.0 ms
DH5 Dwell time = 2.940 ms x (1600+6) ~ 79 x 31.6 = 313.6 ms
Test mode : 8-DPSK
Channel Time domain Test Results
Frequency | Packet Type slot length Time of occupancy on
(MHz) (ms) the TX channel in Result
31.6sec (ms)
3DH 1 0.440 140.8 Complies
2441 3DH 3 1.710 273.6 Complies
3DH 5 2.960 315.7 Complies

0.440 ms x (1600+2) + 79 x 31.6 = 140.8 ms
1.710 ms x (1600+4) ~ 79 x 31.6 = 273.6 ms
2.960 ms x (1600+6) + 79 x 31.6 = 315.7 ms

3DH1 Dwell time =
3DH3 Dwell time
3DH5 Dwell time

See next pages for actual measured spectrum plots.
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Time of Occupancy for PACKET Type DH1(GFSK)

Agilent Spectrum:Analyzer - Swept SA

| RF [s0@  AC | | | SEMNSE:INT] | ALIGN AUTO |03:39:20PM Aug 18, 2016
arker 1 1.06000 ms Avg Type: Log-Pwr TRACE : Marker
PNO: Fast —»— Trig:Free Run TEREN A RAL
| IFGain:Low Atten: 30 dB i Select Marker
T >
Mkr1 1.060 ms 1
10 dB/div  Ref 20.00 dBm 7.64 dBm
Log @ |
[ ' Normal
Delt
Fixed
Center 2.441000000 GHz Span 0 Hz
||Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts) offll
2 A t (4 4400 us (A) 057 dB
3 Al t (4l 1.260 ms {A) 002dB Properties»
5
6
7
g More,
10 = 10f2
1" v
$ | @
IMSG STATUS

Time of Occupancy for PACKET Type DH3(GFSK)

Agilent Spectrum Analyzer - Swept SA

| RF [50Q AC | | | SEMSE:INT] | ALIGNAUTO |03:29:21PM Aug 18, 2016
Marker 1 1.00000 ms [ Aug Type: Log-Pwr 2 R Marker
| PNO: Fast —»— 1rig:FreeRun T 3
IFGain:Low Atten: 30 dB Select Marker'
Mkr1 1.000 ms 1
10 dBjdiv  Ref 20.00 dBm 7.32 dBm
Log @
' Normal
Delt
e0.0 Fixed
Center 2.441000000 GHz Span 0 Hz
|Res BW 1.0 MIHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) offll
< [ v | FUNCTION ] FINC TH] |
t 1.000 ms 7.32dBm
2 M t (A 1.700 ms (A) 057 dB
3 Al t (A 2500 ms (A) 0.01dB Properties»
[
6
7
g More,
10 5 10f2
1 %
< |
IMSG STATUS |
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Time of Occupancy for PACKET Type DH5(GFSK)

Agllenl Speﬂrum Analyzer - Swept SA
"

RF |=ag AC | | | SEMSE:NT| | ALIGNAUTO |B3:26;20PM Aug 18, zma Mark
ﬂarker 1 360.000 ps Avg Type: Log-Pwr TRAGE]T - arker
PNO: Fast —»— Trig:Free Run TYPE
IFGain:Low Atten: 30 dB gl Select Marker
Mkr1 360.0 ps g
19 gidiv _Ref 20.00 dBm 7.76 dBm
e I | Normal
00
0.0
i) Delt
0 Fixed
Center 2.441000000 GHz Span 0 Hz
“Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) offll
I R K S A A 1111 C
N t 3600 us 7.76 dBm
2 M t (A) 2940 ms (A) 012 dB
3 Al t {A) 3750 ms (A) 002dB Properties»
5
6
7
g More
10 = 1of2
11 v
£ | o
IMSG STATUS
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Time of Occupancy for PACKET Type 3DH1(8-DPSK)

Agilent Spectrum:Analyzer - Swept SA

| RF [s0@  AC | | | SEMNSE:INT] | ALIGN AUTO |07:53;01 PM Aug 18, 2016
arker 1 1.06000 ms Avg Type: Log-Pwr TRacE : Marker
PNO: Fast —»— Trig:Free Run TEREN A RAL
| IFGain:Low Atten: 30 dB i Select Marker
T >
Mkr1 1.060 ms 1
10 dB/div  Ref 20.00 dBm 7.64 dBm
Log @ |
[ ' Normal
Delt
Fixed
Center 2.441000000 GHz Span 0 Hz
||Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts) offll
2 A t (4 4400 us (A) 057 dB
3 Al t (4l 1.260 ms {A) 002dB Properties»
5
6
7
g More,
10 = 10f2
1" v
$ | @
IMSG STATUS

Time of Occupancy for PACKET Type 3DH3(8-DPSK)

Agilent Spectrum Analyzer - Swept SA

| RF [50Q AC | | | SEMSE:INT] | ALIGNAUTO |07:52:05PM Aug 18, 2016 Mark
Marker 1 1.10000 ms . Avg Type: Log-Pwr Al 3 oo arker
PNO: Fast —— Trig:Free Run TYPE i
| IFGain:Low Atten: 30 dB Gl Select Marker
MKr1 1,100 ms 1"
10 deidiv Ref 20.00 dBm 7.87 dBm
Log @ T ‘
' ‘ Normal
Delt
e0.0 Fixed
Center 2.441000000 GHz Span 0 Hz
|Res BW 1.0 MIHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) offll
< | v | FUNCTION [ FUNC TH] |
t 1.100 ms 7.87 dBm
2 M t (A 1710 ms (A) 4195 dB
3 Al t (A 2500 ms (A) 003dB Properties»
[
6
7
g More,
10 5 10f2
1 %
< |
IMSG STATUS |
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Time of Occupancy for PACKET Type 3DH5(8-DPSK)

Agllenl Sperﬂrum Analyzer - Swept SA
"

RF [s0g  Ac | | | SEMSE:INT] | ALIGNAUTO (07151114 PM Aug 18, zma Mark
Wlarker 1 970.000 ps Avg Type: Log-Pwr TRAGEL arker
PNO: Fast —»— Trig:Free Run TYPE Wi
IFGain:Low Atten: 30 dB il Select Marker
— »
Mkr1 970.0 us 1
10 dBidiv__ Ref 20.00 dBm 6.64 dBm
Log @ ‘
o =" Normal
00
nn
0o Delt
0.0 Fixed
Center 2.441000000 GHz Span 0 Hz
|[Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) offll
DR k] ¥ _ [ N C
N t 970.0 us 6.64 dBm
2 M t (A) 2960 ms (A) 080dB
3 Al t {A) 3750 ms (A) 0.02 dB Properties»
5
6
7
g More
10 = 1of2
11 v
{ >
IMSG STATUS
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2.1.5 Maximum peak Conducted Output Power

Test Location
RF Test Room

Test Procedures

The maximum peak conducted output power was measured with a spectrum analyzer
connected to the antenna terminal, while EUT has its hopping function disabled at the
highest, middle and the lowest available channels.

The spectrum analyzer is set to:

Center frequency = the highest, middle, and the lowest channels

Span = approximately 5 times of the 20 dB bandwidth

RBW = 3 MHz (greater than the 20 dB bandwidth of the emission being measured)

VBW = 3 MHz (= RBW) Detector function = peak
Trace = max hold Sweep = auto

EUT Spectrum Analyzer
Note:

The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.
The RF output of EUT was connected to the spectrum analyzer by low loss cable.
Limit

§5.247(b)(1) The Maximum Peak Output Power Measurement is 0.125 Watts for
frequency hopping system operating in 2400-2483.5 MHz employing at least 15
Hopping channels.
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Test Results

Test mode : GFSK, CFG PKT Packet Type : 15 Packet Size : 339(DH5)

Frequency Peak output Peak output
(MHz) Channel No. power(dBm) power(mw) Result
2402 0 8.917 7.793 Complies
2441 39 8.767 7.528 Complies
2480 78 9.000 7.943 Complies
Test mode : /4 DQPSK, CFG PKT Packet Type : 30 Packet Size : 679(2DH5)
Frequency Peak output Peak output
(MHz) Channel No. power(dBm) power(mW) Result
2402 0 8.458 7.011 Complies
2441 39 8.155 6.539 Complies
2480 78 8.748 7.495 Complies
Test mode : 8-DPSK, CFG PKT Packet Type : 31 Packet Size : 1021(3DH5)
Frequency Peak output Peak output
(MHz) Channel No. power(dBm) power(mW) Result
2402 0 9.622 9.166 Complies
2441 39 9.676 9.281 Complies
2480 78 9.755 9.451 Complies

See next pages for actual measured spectrum plots.
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Maximum peak Conducted Output Power - GFSK

Agilent Spectrum:Analyzer - Swept SA

| RF [s0%  Ac | | | SEMSE:NT| | ALIGNAUTO |02:22:52 PM Aug 18, 2016 Peak S h
[Marker 1 2.401820000000 GHz | . Avg Type: Log-Pwr sak Searc
PHO: Fast Cp Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 26 dB Ext Gain: 0.90 dB s
Mkr1 2.401 82 GHZ] NextPeak
10de/dlv_Ref 15.00 dBm 8.917 dBm
og @
500 = ; = Next Pk Right
.00
Next Pk Left
150
Marker Delta|]
350
50
Mkr—CF
-650 Mkr—RefLvi||
More
Center 2.402000 GHz Span 10.00 MHz Ttz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |

Agilent Spectrum:Analyzer - Swept SA

| & [s0Q AC | | | SEMSE:NT] | ALIGNAUTO | 02:23;35 P Aug 16, 2016
Marker 1 2.440960000000 GHz | Avg Type: Log-Pwr TRace Peak Search
PNO: Fast (50 1hig: Free Run Avg|Held:>100/100 itz [
IFGain:Low Atten: 26 dB Ext Gain: 0.90 dB BET! ]
MKr1 2.440 96 GHZ] NextPeak
[0ge/dlv__ Ref 15.00 dBm 8.767 dBm
50 " _ i Next Pk Right
5.00
Next Pk Left
150
270
Marker Delta|]
-35
50
MKr—CF
50 Mkr—RefLvi|
More
Center 2.441000 GHz Span 10.00 MHz Tier2
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |
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Agilent Spectrum Analyzer - Swept SA

L | RF [50Q AC | | | SEMSE:INT] | ALIGNAUTO \D2_12_?L:51F‘M Augils, 2016 Peak S h
[Marker 1 2.480100000000 GHz | . Avg Type: Log-Pwr eak Searc
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 26 dB Ext Gain: 0.90 dB y
MKr1 2.480 10 GHZ] NextPeak
10dBidiv - Ref 15.00 dBm 9.000 dBm
Log ‘@
e : Next Pk Right
5.00
Next Pk Left
150
Marker Delta||
350
450
Mkr—CF
e Mkr—RefLvi||
More,
Center 2.480000 GHz Span 10.00 MHz Tief2
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |
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The Prime Ladew of Global Regultory Certficton

Maximum peak Conducted Output Power - /4 DQPSK

Agilent Spectrum Analyzer - Swept SA

| RF \ S0 AC | | | SEMSE:INT| | ALIGNAUTO \D3:41:52 PM Aug 18, 2016 Peak S h
Marker 1 2.401810000000 GHz . Avg Type: Log-Pwr TRACETT ek Searc
PNO: Fast ) Trig: Free Run Awvg|Held:>100/100 TrREL
IEGain:Low Atten: 26 dB Ext Gain: 0.90 dB DETIF y
MKr1 2.401 81 GHZ NextPeak
10g8/dlv__Ref 15.00 dBm 8.458 dBm
o ] Next Pk Right
5.00
Next Pk Left
150
Marker Delta||
-350
50
Mkr—CF
a0 MKkr—RefLvIj|
More
Center 2.402000 GHz Span 10.00 MHz Tief2
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |

Agilent Spectrum Analyzer - Swept S5A

| RF [50Q AC | | | SEMSE:INT] | ALIGNAUTO |02:42:26PM Aug 18, 2016 Peak S h
IMarker 1 2.440820000000 GHz . Avg Type: Log-Pwr ek Searc
PHO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 26 dB Ext Gain: 0.90 dB RS
MKr1 2.440 82 GHzZ NextPeak
10g8/dlv__Ref 15.00 dBm 8.155 dBm
500 @ Next Pk Right
5.00
Next Pk Left
150
Marker Delta||
-35
A5 0
Mkr—CF
-£a0 Mkr—RefLvi||
More,
Center 2.441000 GHz Span 10.00 MHz Tief2
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |
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Agilent Spectrum Analyzer - Swept SA
| RF (509 AC |

SENSE:INT] | ALIGN AUTO |02:42:42PM Aug 18, 2016

arker 1 2.479850000000 GHz

Avg Type: Log-Pwr

Peak Search

PNO: Fast @I Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 26 dB Ext Gain: 0.90 dB b s
MKr1 2.479 85 GHz] NextPeak
ingE;Jdiv Ref 15.00 dBm 8.748 dBm
500 == Next Pk Right
5.00
Next Pk Left
150
Marker Delta||
-350
450
Mkr—CF
k0 Mkr—RefLvi||
More
Center 2.480000 GHz Span 10.00 MHz Tief2
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

IMSG

STATUS |
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The Prime Ladew of Global Regultory Certficton

Maximum peak Conducted Output Power - 8-DPSK

Agilent Spectrum:Analyzer - Swept SA

| RF [s0%  Ac | | | SEMNSE:INT] | ALIGN AUTO | 04:54:18PM Aug 18, 2016 Peak S h
Marker 1 2.401790000000 GHz ] . Avg Type: Log-Pwr eak Searc
PHO: Fast Cp Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 26 dB Ext Gain: 0.90 dB X s
Mkr1 2.401 79 GHg] Next:Peak
j0dB/dly  Ref 15.00 dBm 9.622 dBm
og @
- o T Next Pk Right
.00
Next Pk Left
150 —
Marker Delta|]
350
{50
Mkr—CF
et Mkr—RefLvi||
More
Center 2.402000 GHz Span 10.00 MHz Ttz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |

Agilent Spectrum:Analyzer - Swept SA

| RF [s0%  AC | | | SEMSE:NT| | ALIGNAUTO | 04:47;46 PM Aug 18, 2016 Peak S h
[Marker 1 2.440750000000 GHz | . Avg Type: Log-Pwr sax Searc
PNO: Fast (50 1hig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 26 dB Ext Gain: 0.90 dB ]
MKr1 2.440 75 GHzZ NextPeak
EggBldiv Ref 15.00 dBm 9.676 dBm
- | | =1 Next Pk Right
5.00
Next Pk Left
150
/0
Marker Delta||
-35
{5.0
Mkr—CF
50 Mkr—RefLvi|
More
Center 2.441000 GHz Span 10.00 MHz Tier2
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |
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Agilent Spectrum Analyzer - Swept SA

L | RF [50Q AC | | | SEMSE:INT] | ALIGNAUTO |34:142:43PM Aug 18, 2016 Peak S h
[Marker 1 2.479840000000 GHz | . Avg Type: Log-Pwr eak Searc
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 26 dB Ext Gain: 0.90 dB i e
Mkr1 2.479 84 GHZ NextPeak
ingE;Jdiv Ref 15.00 dBm 9.755 dBm
500 Next Pk Right,
5.00
Next Pk Left
150
Marker Delta||
350
450
Mkr—CF
el Mkr—RefLvi||
More,
Center 2.480000 GHz Span 10.00 MHz Tief2
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |
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2.1.6 RF Conducted Emissions

Test Location
RF Test Room

Test Procedures

The bandwidth at 20 dB down from the highest inband spectral density was measured
with a spectrum analyzer connected to the antenna terminal, while EUT has its hopping
function disabled at the highest, middle and the lowest available channels.

The spectrum analyzer is set to:

Center frequency = the highest, middle, and the lowest channels
RBW = 100 kHz

VBW = 100 kHz (= RBW)

Span = 10 MHz Detector function = peak
Trace = max hold Sweep = auto

EUT Spectrum Analyzer
Limit
> 20 dBc

Test Results

All conducted emission in any 100 kHz bandwidth outside of the spectrum band was at
least 20 dB lower than the highest level of the inband spectral density.

Therefore the applying equipment meets the requirement.

See next pages for actual measured spectrum plots.
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Band - edge (Hopping mode) - GFSK

Agilent Spectrum:Analyzer - Swept SA

000

200

-300

4a0

-B00

700

| fiF [soe &AcC | | | SENSE:NT] | ALGNAUTO |02:56;58PM Aug 18, 2016 N
Display Line -11.00 dBm Avg Type: Log-Pwr TRACE Display
PNO: Wide Trig: Free Run Avg|Held:>100/100 TYPEIM )
IFGain:Low Atten: 30 dB Ext Gain: 0.90 dB BETIF ]
MKr1 2.403 99 GHz]|  Annotation®
19 dBidiv Ref 20.00 dBm 8.997 dBm
Title»
Graticule|
i | Off
DisplayLine
-11.00 dBm
on Off
System
Display®|
Settings
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM SG

STATUS |

Agilent Spectrum:Analyzer - Swept SA

J'l(] dBldiv
Log

0oo

200

-300

400

-B00

700

| RF [s0% A | | | SEMSE:INT] | ALIGN AUTO |B2:09:24 PM Aug 18, 2016 =
Display Line -10.06 dBm ] Avg Type: Log-Pwr TRACE Display
PNO: Wide Ty Trig: Free Run AvglHold:>100/100 TreElv )
IFGain:Low Atten: 30 dB Ext Gain: 0.90 dB GETI RN
] O ™ Annotation»
Ref Offset0.9 dB Mkr1 ¢‘473§3 GHz
Ref 20.00 dBm 9.937 dBm
@ : Title»
Graticule|
{Em| % Off|
DisplayLine
-10.06 dBm
On Off|
System
Display»
Settings
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IM SG

STATUS |
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Band - edge (Hopping mode) - 8-DPSK

RF | =00

AC | | |

Agilent Spectrum:Analyzer - Swept SA

SEMSEINT|

| | ALTGN AUTO |07:37;35 PM Aug 18, 2016 Disol
Display Line -10.10 dBm Avg Type: Log-Pwr TRAGE isplay
PNO: Wide pJ Trig: Free Run Avg|Held:>100/100 TYPEIM A
IFGain:Low Atten: 30 dB Ext Gain: 0.90 dB BETIF ]
Mkr1 2.403 16 GHz| Annotation®
jode/dly  Ref 20.00 dBm 9.896 dBm
-0g
10 @ : Title»
0.0
Graticule
o =i [On Off|
g Display Line
-10.10 dBm
a0 On Off|
-40.0
System
-600 Display»
Settings
700
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |

Agilent Spectrum:Analyzer - Swept SA

fiF [s09  AC

| SEMSEIINT| | ALIGNAUTO |07:25:47 PM Aug 18, 2016 .
[Display Line -9.11 dBm _ Avg Type: Log-Pwr Display
PNO: Wide (50 11g:Free Run Avg|Held:>100/100
IFGain:Low Atten: 30 dB Ext Gain: 0.90 dB
ced o ~ L Annotation»
o Mkr1 2.479 99 GHz
?%gmdiv Ref 20.00 dBm 10.889 dBm
10 : @ Title»
0oo
Graticule
0o "5 lon Off|
Ao Display Line
8.11 dBm
on off
-40.0
System
-£0.0 Display®
Settings
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |
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Band - edge (Non-Hopping mode) - GFSK

Agilent Spectrum:Analyzer - Swept SA

RF [s0%  Ac | | | SEMSE:NT|

| ALIGNAUTO |B3:13;33PM Aug 18, 2016

|
Display Line -10.92 dBm

000

200

-300

4n0

00

700

Avg Type: Log-Pwr TRAGE Display
PNO: Wide pJ Trig: Free Run Avg|Held:>100/100 A
IFGain:Low Atten: 30 dB Ext Gain: 0.90 dB Lol ]
MKr1 2.402 00 GHz]|  Annotation®
jodeidiv Ref 20,00 dBm 9.083 dBm
og
Title»
Graticule
s ulon off
DisplayLine
-10.92 dBm
on off
System
Display»|
Settings
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
STATUS |

IM SG

Agilent Spectrum:Analyzer - Swept SA

| RF [s09 A | | | SEMSENT]

| ALIGNALUTO  |03:12:23PM Aug 18, 2016

[Display Line -9.96 dBm

PNO: Wide Cp0 Trig: Free Run
IFGain:Low Atten: 30 dB

Avg Type: Log-Pwr

Display

Avg[Held:>100/100
Ext Gain: -0.90 dB

Ref Offset 0.9 dB

J'lﬂ dB/div Ref 20.00 dBm
Log

Mkr1 2.480 16 GHz
10.038 dBm

Annotation»

10.0 - 9

0oo

Title»

20

Graticule
Off

-300

400

DisplayLine
8.96 dBm
Off|

-B00

700

System
Display»
Settings

Center 2.483500 GHz

Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

IM SG

STATUS |
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Band - edge (Non-Hopping mode) - 8-DPSK

RF | =00

Agilent Spectrum:Analyzer - Swept SA
X AT |

| | | SEMSE:INT] | ALIGNAUTO  |05:58;15PM Aug 18, 2018 Disol
Display Line -10.30 dBm Avg Type: Log-Pwr TRAGE isplay
PNO: Wide pJ Trig: Free Run Avg|Held:>100/100 TYPEIM A
IFGain:Low Atten: 30 dB Ext Gain: 0.90 dB BETIF L
Mkr1 2.402 00 GHz |  Annotation®
jode/dly  Ref 20.00 dBm 9.703 dBm
-09
|
10 Title»
0.00
Graticule
efe}  [on Off|
g Display Line
-10.30 dBm
a0 On Off|
-40.0
System
-600 Display»
Settings
700
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |

Agilent Spectrum:Analyzer - Swept SA

| RF [s09  AC

SENSE:INT]

| ALIGNALUTO  |07:20:58PM Aug 18, 2016

[Display Line -9.26 dBm

Avg Type: Log-Pwr Display
PNO: Wide (50 11g:Free Run Avg|Held:>100/100
IFGain:Low Atten: 30 dB Ext Gain: -0.90 dB
ced o ~ Ll Annotation»
e Mkr1 2.479 99 GHz
10ge/dlv__ Ref 20.00 dBm 10.742 dBm
0.0 @ Title»
0oo
Graticule
0o = Off|
Ao Display Line
9.26 dBm
0n off
-40.0
System
-B00 D|5p|ayp
Settings
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS |
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Spurious (at 20 dB blow) - Low channel
Frequency Range = 30 MHz ~ 10" harmonic
(Test mode : GFSK)

Agilent Spectrum:Analyzer - Swept SA

| RF [s0Q AC | | | SEMSE:INT] | ALIGN AUTO \D3'117:DQDM AugiB, 20 Displ
[Display Line -10.60 dBm | . Avg Type: Log-Pwr TRACE Isplay
PNO: Fast 50 Trig: Free Run Avg|Held:>10/10 TYPEIN
IFGain:Low Atten: 30 dB Ext Gain: 0.90 dB BETIF /
- ion»|
Poak Tablo | . Mkr1 2.395 GHz |  Annotation
ef Offset 0.9 dB
L[ Freauency GH) | 10de/div - Ref 20.00 dBm 9.398 dBm
1 2.40 g9.40||Log
2 481 -46 81 ‘ :
3 s @ Title»
4
5 Graticule
6 efle} o) OD off
7
Display Line
9 -10.60 dBm
10 On Off
11
12 400
13 2
14 £0.0
13 B RN, RN V0N I e e i System
16 0 0 et : Dis_playb
5 . Settings
= 700
19
20 Start 30 MHz Stop 15.000 GHz
( ‘ 5 ||#Res BW 100 kHz #VBW 300 kHz  Sweep 1.431 s (1001 pts)
MSG VSTATUS:
Agilent Spec:
7] | RF |so@  AC | | | SEMSE:INT] | ALIGN AUTO |03:17;30 PM AUg 18, 2016
B | Avg Type: Log-Pwr TRACE]. 5 Marker
PRO: Fast T3 Trig:FreeRun Avg[Hold: 8/10 P G
EGa:Low Atten: 30 dB Ext Gain: 0.90 dB T selectMarker
>
Peak Table | Ref Offset0.9 dB 1
[ Frequency GHa) | 0 g/ Ref 20.00 dBm
1
2 it Normal
z i
4
= i’
6 Delt:
100 e
7
8 0
9 Fixed
10
11
12 A0
om
13
14 0.0 ik
15
16 -8 Properties»
17 -
- 00
19 More,
20 Start 15.000 GHz Stop 26.500 GHz Tir2
7 ‘ 5| |[#Res BW 100 kHz #VBW 300 kHz  Sweep 1.099 s (1001 pts)
MSG VSTATUS:
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Spurious (at 20 dB blow) - Mid channel
Frequency Range = 30 MHz ~ 10" harmonic
(Test mode : GFSK)

Agilent Spectrum Analyzer - Swept SA

LX | RF |s0%  AC | | | SENSE:INT| | ALIGNAUTO |D3:2D:13F‘M Aug1s, 2016 Displ
Display Line -10.30 dBm m Avg Type: Log-Pwr TRACE[T =35 Isplay
PNO: Fast 0 Trig: Free Run Avg|Hold:>10/10 TYPE M
IFGain:Low Atten: 30 B Ext Gain: 0.90 dB DETI'
Peak Table | = Mkr1 2.440 GHz Anmnatationy
f Offset 0.9 dB o
[ [ Fronuency GHa | aB 10 dBidiv  Ref 20,00 dBm 9.697 dBm
1 2.44 g.70||L°g T
2 488 -43.54 1 ]
= it @ Title»
4 .
5 Graticule
6 -10.0 1030 dEm) m Off]
7
8 I .
Display Line
] -10.30 dBm
10 Lol O]
11
12 401 3
13
14 50.0
16 B0 pe . Dis_playi
g . Settings
18 U
19
20 Start 30 MHz " Stop 15.000 GHz
% = 5| |#Res BW 100 kHz #VBW 300 kHz  Sweep 1.431 s (1001 pts)
MSG VSTATUS.V
Agilent Spec:
LX! | RF |so@  AC | | | SEMSE:INT] | ALIGN AUTO |03:21:13PM AUg 18, 2016
[ | Avg Type: Log-Pwr TRACE]. 5 Marker
PHO: Fast Cp Trig: Free Run Avg|Held:>10/10 TEREI A
EGa:Low Atten: 30 dB Ext Gain: 0.90 dB T selectMarker
Peak Table | Ref Offset0.9 dB 1
[ Frequency GHa) | 0 g/ Ref 20.00 dBm
1
2 i Normal
z 6o
4 -
= 0,00
6 Delt
0o
7
8 00
9 Fixed
10
11
12 40
of|
13
14 50.0 = i —— e o
15
e a0 Properties»
17 -
- 700
19 More
20 Start 15.000 GHz Stop 26.500 GHz Tir2
7; : 5| |#Res BW 100 kHz #VBW 300 kHz Sweep 1.099 s (1001 pts)
MSG VSTATUS:
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Spurious (at 20 dB blow) - High channel
Frequency Range = 30 MHz ~ 10" harmonic
(Test mode : GFSK)

Agilent Spectrum:Analyzer - Swept SA

| RF [s0Q AC | | | SEMSE:INT] | ALIGN AUTO \D3123:24DM AugiB, 20 Displ
[Display Line -10.55 dBm | . Avg Type: Log-Pwr TRACE Isplay
PNO: Fast 50 Trig: Free Run Avg|Held:>10/10 TYPEIN
IFGain:Low Atten: 30 dB Ext Gain: 0.90 dB BETIF
- ion»|
Peak Table | = Mkr1 2.485 GHz Anrnotaion
ef Offset 0.9 dB -
L[ Freauency GH) | 10de/div - Ref 20.00 dBm 9.448 dBm
1 2.49 9.45||Log T
2 4.96 -46.43 1 -
3 [ @ Title»
4
5 Graticule
6 0o T (o]} Off
7
8 | . I
Display Line
9 -10.55 dBm
10 On Off
11
12 400
13 2
14 A0.0
L5 I AT i e PTIPY Vio iy e ST AR O UL i i System
6 R0 iy Dis_playb
5 . Settings
= 700
19
20 Start 30 MHz Stop 15.000 GHz
= : —||#Res BW 100 kHz #VBW 300 kHz  Sweep 1.431 s (1001 pts)
MSG VSTATUS:
Agilent Spec:
7] | RF |so@  AC | | | SEMSE:INT] | ALIGN AUTO |03:24:26 PM AUg 18, 2016
B | Avg Type: Log-Pwr TRACE]. 5 Marker
FHO: Fast O Trig: Free Run Avg[Hold:>10/10 P G
EGa:Low Atten: 30 dB Ext Gain: 0.90 dB T selectMarker
>
Peak Table | Ref Offset0.9 dB 1
[ Frequency GHa) | 0 g/ Ref 20.00 dBm
1
2 it Normal
z i
4
= i’
6 Delt:
0o
7
8 0
9 Fixed
10
11
12 A0
om
13
14 500 ’ . " N v, | PN T 1.
15
e a0 Properties»
17 -
- 00
19 More,
20 Start 15.000 GHz " Stop 26.500 GHz Tir2
E : 5||#Res BW 100 kHz #VBW 300 kHz  Sweep 1.099 s (1001 pts)
MSG VSTATUS:
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Spurious (at 20 dB blow) - Low channel
Frequency Range = 30 MHz ~ 10" harmonic
(Test mode : 8-DPSK)

Agilent Spectrum Analyzer - Swept SA
RF [ 509 AC

| | SEMSENT] | BLIGNAUTO

|05:49:03PM Aug 18, 2016

| -
[Display Line -8.64 dBm Avg Type: Log-Pwr TRACET. - Display
PNO: Fast (0 Irig:Free Run Avg|Held: 491100 TYPEIM
IFGain:Low Atten: 30 dB Ext Gain: -0.90 dB DETIT
Peak Table | & Mkr1 2.395 GHz AnnatatisnF
ef Offset 0.9 dB 2
[ Frequencsy Ghia) | 10 ¢Ridiv  Ref 20,00 dBm 10.361 dBm
1 2.40 10.36||Log
2 4.81 -49.93 . @ Title»,
5
4
5 Graticule
b 1o LU (o] Off|
7
8 n . .
I DisplayLine
9 964 dBm
10 on on
11
12 A0
13
Ry 2
14 500
15 Taasll System
6 ol la) L e Dls_play’
= . Settings
- 708
19
20 Start 30 MHz Stop 15.000 GHz
2 —||#Res BW 100 kHz #VBW 300 kHz  Sweep 1.431 s (1001 pts)
IMSG -STATUS:

AT

| RF

| 50¢

IFGain:Low

T T = A e o

20

Peak Table |
[ [ Frequency (GHa) |

10 dBidiv
Log

{{RR¥)

Cls]

| | SEMSE:INT] | ALIGNAUTO |05:50:50PM Augis, 2016 [ . |
Avg Type: Log-Pwr TRACE} 23456 Marker
PNO: Fast 0 Trig:FreeRun Avg|Hold:>100/100 TYREIM +
™ Atten: 30 dB Ext Gain: 0.90 dB DETI® Select Marker
»
Ref Offset 0.9 dB 1
Ref 20.00 dBm
Normal
- Delt
Fixed
Offf|
Properties »|
More,
Start 15.000 GHz Stop 26.500 GHz 10of2
—||#Res BW 100 kHz #VBW 300 kHz  Sweep 1.099 s (1001 pts)
STATUS |
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Spurious (at 20 dB blow) - Mid channel

Frequency Range = 30 MHz ~ 10" harmonic
(Test mode : 8-DPSK)

Agilent Spectrum Analyzer - Swept SA

Lxi | RF |s0%  AC | | | SENSE:INT| | ALIGNAUTO |DE:BD:DD PM.AUD 1S, 2016 Displ
Display Line -9.49 dBm Avyg Type: Log-Pwr TRACE] 3 Isplay
PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100 TYPE(M
IFGain:Low Atten: 30 dB Ext Gain: .90 dB DETI"
Peak Table | Mkr1 2.440 GHz Anmnatationy
= Ref Offset 0.9 dB A 504
|| Freauency GHa | f10dRidiv  Ref 20.00 dBm 10.509 dBm
1 2.44 1051||Leg T
2 488 -44.23 ' =
= it @ Title >,
4 .
0.0
5 Graticule
b 00 EECU N (s]] Off|
7
8 I .
Display Line
] 9,49 dBm
10 on Offl
11
12 40
2
13
14 A0.0
15 I e System
16 SR Display»
3 . Settings
70.0
18
19
20 Start 30 MHz Stop 15.000 GHz
: ~|#Res BW 100 kHz #VBW 300 kHz  Sweep 1.431 s (1001 pts)
MSG VSTATUS.V

| RF [sag  AC | | | SEMSEINT] | ALGNAUTO  |05:33;18PM Aug 18, 2016
r | Avg Type: Log-Pwr TRACE}| “ 34585 Marker
FHO: Fast O Trig: Free Run Avg|Hold:>100/100 P G
EGa:Low Atten: 30 dB Ext Gain: 0.90 dB eal Select Marker
>
Peak Table | Ref Offset0.9 dB 1
[ Frequency GHa) | 10dB/div  Ref 20.00 dBm
1 Log
2 it Normal
z i
4
0on
5
6 - Delt
0o
7
8 00
9 Fixed
10 Ol
11
12 Al
om
13
14 500
15
e a0 Properties»
17
18 700
19 More,
20 Start 15.000 GHz Stop 26.500 GHz Tir2
z S|#Res BW 100 kHz #VBW 300 kHz ~ Sweep 1.099 s (1001 pts)
IMSG VSTATUS:
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Spurious (at 20 dB blow) - High channel
Frequency Range = 30 MHz ~ 10" harmonic
(Test mode : 8-DPSK)

Agilent Spectrum:Analyzer - Swept SA
| RF [509 AC

| | SEMSE:INT] | ALIGN AUTO |05:15:50 PM Aug 18, 2016

r I Avg Type: Log-Pwr = TracelDetector
PNO: Fast 50 Trig: Free Run Avg|Held:>100/100 +
|F|Ga'm:an Atten: 30 dB Ext Gain: 0.90 dB Select TTHCE'
Peak Table Mkr1 2.485 GHz 1
Ref Offset 0.9 dB .
[ Froqueney o | 10ce/ie Ref 20,00 dBm 11.056 dBm
1 2.49 11.06|| 09
2 449 oo - @ Clear Write
% G
4 -
5 0,00
6 Trace Average
100 — B
7
8 00
9 Max Hold
10
11
i Min Hold|
13
14 A0.0
s ik = View Blank
16 Trace On
17 .
= 700
19 More
20 Start 30 MHz Stop 15.000 GHz 113
= = 1 #Res BW 100 kHz #VBW 300 kHz  Sweep 1.431 s (1001 pts)
MSG VSTATUS:
Agilent Spectrum:Analyzer - Swept SA
LI | RF |so@  AC | | | SEMSE:NT| | ALIGNAUTO |05:20;21 PM Aug 18, 2016
[Start Freq 15.000000000 GHz | Avg Type: Log-Pwr mace[” oo 5g|  Frequency
PNO: Fast 0 Trig: Free Run Avg[Hold:>100/100 P G
IEGain:Low Atten: 30 dB Ext Gain: 0.90 dB FET- AN
Auto Tune
Peak Table | Ref Offset0.9 dB
[ Frequency GHa) | 0 g/ Ref 20.00 dBm
1
2 Center Freq||
3 1o 20.750000000 GHz
4 -
5 Start Freq||
5 0o —_— 22251 | 15.000000000 GHz
7
8 A
9 o Stop Freq||
- . 26.500000000 GHz
11
12 10 CF Step
) 1.160000000 GHz
13 | |Auto Man
14 400 -3, - CE P
2 i) Freq Offset
18 0Hz
17 -
- 700
19
20 Start 15.000 GHz ~ Stop 26.500 GHz
= = 5| |#Res BW 100 kHz #VBW 300 kHz  Sweep 1.099 s (1001 pts)
MSG VSTATUS:
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2.1.7 Field Strength of Emissions

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

The spectrum analyzer is set to:

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

RBW =1 MHz for f = 1 GHz, 100 kHz for f < 1 GHz, 9 kHz for f < 30 MHz
VBW = RBW

Sweep = auto
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Limit

§ 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
4.20725-4.20775 13.36-13.41 1155665522‘}57255- 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

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6
§ 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of

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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§ 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.g.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.
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Test Setup:
1) For field strength of emissions from 9 kHz to 30 MHz

Turn Table+

E

< 80cm >4

ARSI

Test Antenna Receiver+ Preamplifier+

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

Test Antenna+
I
|
1

EUT«

LIS ILELFIELEEIL]

=

< 1m .. 4dm >

g
5

>

Tum Table+

IBANIIANIID
ORI

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

Test Antenna+

<1lm..4m >

Tum Table-

2
L]
W

<15 m>

ANIAADITIRANAN
e ]

- Receivers Preamplifiers
Test Results
1) 9 kHz to 30 MHz
EUT THERMAL LABEL PRINTER
Frequency Range 9 kHz - 30 MHz
Test mode Worst case
Detector function Quasi-Peak
The requirements are:
X] Complies
Frequency Measured Data Margin
(MHz) (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)
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2) 30 MHz to 1 GHz

Test mode : Hopping(8-DPSK), CFG PKT Packet Type : 31, Packet Size : 1021(3DH5)

EUT THERMAL LABEL PRINTER
Frequency Range Below 1000 MHz
Test mode GFSK(Worst case)
Detector function Quasi-Peak
The requirements are:
X] Complies
Frequency Measured Data Margin
(MHz) (dBuv/m) (dB) Remark
266.68 43.5 2.5 Quasi-Peak
Test Data
<<Radiated Emission>>
Test Model : BLP-TX420B Manufacturer : BIXOLON
¥g§{eﬁ:'ioue : Bluetooth Hopping_BDR 5

[dB{uv/m])]
70

: Young—taek, Lee

60 |

50 F

40

Leve

30 F

<3m FCC Class B>

Limit

{QP)

<Hopping BDR>

Spectrum(H,PK)
Spectrum(V,PiK)
Suspected Iltem(H)
Suspected Iltem(V)

20 |
10 -
of
30.00 50.00 100.00 500.00 1000.00
Frequency [MHz]
Spectrum Selection
MNo. Freguency (P} Reading c.f Result Limit Margin Height Angle
PIK QF QP
[MHz] [dB(uv)] [e8(1/m)] [dB(wv/m)] [dB(uv/m)] [a8] [em] [deg]
1 127.970 41.5 =11.3 30.2 43.5 18.3 100.0 123.0
2 187.504 V¥ 43.2 —léi2 310 43.5 12.5 100.0 235.0
3 5 H 43.5 9.0 40.5 46.0 5.5 100.0 275.0
4 H 46.0 8.0 38.0 A6.0 8.0 100.0 163.0
5 H 45.5 —7.8 37.8 48.0 8.4 100.0 126.0
B H 44,5 ~7.8 36.6 46.0 9.4 100.0 126.0
7 533.430 V 37.8 g % | 36.7 46.0 9.3 100.0 48.0
8 800.059 H 33.8 4.5 38.3 46.0 7.7 100.0  200.0

Remark :

1. The field strength of spurious 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

EUT THERMAL LABEL PRINTER Measurement Detail

Model SLP-tX42*xy Frequency Range 1-25GHz

Channel Channel 0 Detector function Average
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
(MHz) (dBuV/m) (dB) Remark
4803.52 50.8 3.2 Average
Test Data
Test mode : GFSK, CFG PKT Packet Type : 15 Packet Size : 339(DH5)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna + Amp. Gain + Cable AV / Peak| AV / Peak| AV / Peak
1601.59 47.5 1 50.6 H 1.5 -4.9 54.0 :74.0 | 42.6 :45.7 | 11.4 : 28.3
4804.00 | 44.8 1522 1.5 3.7 54.0 1 74.0 [48.5 1559 | 5.5 :18.1
Test mode : 8-DPSK, CFG PKT Packet Type : 31 Packet Size : 1021(3DH5)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna + Amp. Gain + Cable AV / Peak| AV / Peak| AV / Peak
1601.64 50.9 i 53.4 H 1.5 -4.9 54.0 174.0 | 46.0 1485 | 8.0 1255
4803.52 | 47.1 i 59.7 H 1.5 3.7 54.0 : 74.0 | 50.8 :63.4 | 3.2 :10.6
Restricted band edge test data
Measured frequency range : 1435-1626.5MHz, 2310-2390 MHz, 2483.5-2500 MHz
Test mode : GPSK, CFG PKT Packet Type : 15 Packet Size : 339(DH5)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna + Amp. Gain + Cable AV / Peak| AV / Peak| AV / Peak
2389.84 [ 40.3 :519 H 1.5 -2.6 54.0 174.0 [37.7 1493 [16.3 :24.8
Test mode : 8-DPSK, CFG PKT Packet Type : 31 Packet Size : 1021(3DH5)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna + Amp. Gain + Cable AV / Peak| AV / Peak| AV / Peak
2386.08 | 43.8 ! 56.7 v 1.5 -2.6 54.0 1740 |41.2 1541 [12.8 1 19.9
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EUT THERMAL LABEL PRINTER Measurement Detail

Model SLP-tX42*xy Frequency Range 1-25GHz

Channel Channel 39 Detector function Average
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
(MHz) (dBuV/m) (dB) Remark
4882.0 51.0 3.0 Average
Test Data
Test mode : GPSK, CFG PKT Packet Type : 15 Packet Size : 339(DH5)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna + Amp. Gain + Cable AV / Peak| AV / Peak| AV / Peak
1627.64 | 51.0 | 53.4 H 1.5 -4.9 54.0 174.0 |46.1 1485 | 7.9 1255
4881.70 46.1 1 52.9 H 1.5 3.7 54.0 174.0 | 49.8 156.6 | 4.2 :17.4
Test mode : 8-DPSK, CFG PKT Packet Type : 31 Packet Size : 1021(3DH5)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna + Amp. Gain + Cable AV / Peak| AV / Peak| AV / Peak
1627.55 | 50.3 ! 53.2 1.5 -4.9 54.0 1 74.0 | 454 1483 | 8.6 :257
4882.00 47.3 1 59.3 H 1.5 3.7 54.0 +74.0 [51.0 :163.0 | 3.0 :11.0
Restricted band edge test data
Measured frequency range : 1435-1626.5MHz, 2310-2390 MHz, 2483.5-2500 MHz
Test mode : GPSK, CFG PKT Packet Type : 15 Packet Size : 339(DH5)
] . Correction o -
Frequency Reading Height Limits Result Margin
Pol. Factor
[MHz] | [dBuv/m] [m] | Antenna |Amp. Gain| Cable | [dBuv/m] | [dBuv/m]1| [dB]
No emissions were detected at a level greater than 20dB below limit.
Test mode : 8-DPSK, CFG PKT Packet Type : 31 Packet Size : 1021(3DH5)
Correction
Frequency Reading Height Limits Result Margin
Pol. Factor
[MHz] [dBuV/m] [m] | Antenna |Amp. Gain| cCable | [dBuv/m] | [dBuv/m] [dB]

No emissions were detected at a level greater than 20dB below limit.
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EUT THERMAL LABEL PRINTER Measurement Detail

Model SLP-tX42*xy Frequency Range 1-25GHz

Channel Channel 78 Detector function 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
(MHz) (dBuV/m) (dB) Remark
4960.0 50.7 3.3 Average
Test Data
Test mode : GPSK, CFG PKT Packet Type : 15 Packet Size : 339(DH5)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna + Amp. Gain + Cable AV / Peak| AV / Peak| AV / Peak
1653.69 | 54.1 | 55.8 H 1.5 -4.9 54.0 174.0 [49.2 150.9 | 48 :23.1
4960.00 | 45.7 : 52.2 H 1.5 3.8 54.0 : 74.0 | 49.5 :56.0 | 4.5 :18.0
Test mode : 8-DPSK, CFG PKT Packet Type : 31 Packet Size : 1021(3DH5)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna + Amp. Gain + Cable AV / Peak| AV / Peak| AV / Peak
1653.56 | 54.1 ' 56.3 1.5 -4.9 54.0 1 74.0 [49.2 1514 | 48 226
4960.00 46.9 1 59.2 H 1.5 3.8 54.0 74.0 [50.7 163.0 | 3.3 i11.0
Restricted band edge test data
Measured frequency range : 1435-1626.5MHz, 2310-2390 MHz, 2483.5-2500 MHz
Test mode : GPSK, CFG PKT Packet Type : 15 Packet Size : 339(DH5)
Reading i Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHZz] AV / Peak [m] Antenna + Amp. Gain + Cable AV / Peak| AV / Peak| AV / Peak
2485.88 | 449 : 61.8 H 1.5 -2.5 54.0 +74.0 | 424 :59.3 | 11.6 : 14.7
Test mode : 8-DPSK, CFG PKT Packet Type : 31 Packet Size : 1021(3DH5)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna + Amp. Gain + Cable AV / Peak| AV / Peak| AV / Peak
2483.50 50.8 : 70.4 H 1.5 -2.5 54.0 174.0 [48.3 1679 [ 57 ! 6.1

Test Report No.: CTK-2016-01069
Date: 2016-08-22

This Report shall not be reproduced except in full without the written approval of CTK
Form No.: CTK-D151-06-R102(Rev.0)

Page 52 of 59




CTK Co., Ltd.
(Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea
Tel: +82-31-339-9970 Fax: +82-31-624-9501
www.e-ctk.com

Gk

CTK Co., Ltd.

2.1.8 AC Conducted Emissions

Test Location
Shielded Room

Frequency Range of Measurement
150 kHz to 30 MHz

Instrument Settings
IF Band Width: 9 kHz

Test Procedures

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

* Decreases with the logarithm of the frequency.

Test Results
The requirements are:

X Complies

Test mode : Hopping, GFSK(Worst case),
CFG PKT Packet Type : 15, Packet Size : 339(DH5)

Frequency Measured Data Margin Remark
(MHz) (dBuv/m) (dB)
9.24 25.2 24.8 Average
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Test Data

[L1]
80T
75T
70T
BET
50\ I
50T - - — — -
= 454 et = - e - - -
é. =
s 07
g% 35T
ol ¢
Tl
2571 %
201 ¢
15
101
D- + + + —t—t— + t + t —t—tt + + 1
160K 300 400 500 800 1M 2M am 4M 5M B B 10M 20Mm 30M
Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) {(dBuV)
(ms)
0.163500 33.3 | 1000.0 9.000 | On L1 9.8 32.0 65.3
0.204000 28.2 | 1000.0 9.000 | On L1 9.8 35.2 63.4
3.777000 20.4| 1000.0 9.000 | On L1 9.7 35.6 56.0
6.720000 27.2 | 1000.0 9.000 | On L1 9.7 32.8 60.0
6.805500 26.0 | 1000.0 9.000 | On L1 9.7 34.0 60.0
9.604500 31.5] 1000.0 9.000 | On L1 9.8 28.5 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuV)
(ms)
0.582000 17.8 | 1000.0 9.000 | On L1 9.9 28.2 46.0
2.737500 17.0 | 1000.0 9.000 | On L1 9.7 29.0 46.0
3.030000 16.2 | 1000.0 9.000 | On L1 9.7 29.8 46.0
3.759000 12.1| 1000.0 9.000 | On L1 9.7 33.9 46.0
6.576000 19.8 | 1000.0 9.000 | On L1 9.7 30.2 50.0
9.240000 25.21 1000.0 9.000 | On L1 9.8 24.8 50.0
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Final Result 1

Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
(MHz) (dBuv) Time (kHz) (dB) (dB) (dBuVv)
(ms)
0.150000 40.7 | 1000.0 9.000 | On N 9.7 25.3 66.0
0.190500 29.7 | 1000.0 9.000 | On N 9.8 34.3 64.0
2.890500 21.0 | 1000.0 9.000 | On N 9.7 35.0 56.0
9.195000 29.0 | 1000.0 9.000 | Cn N 9.8 31.0 60.0
20.305500 17.8 | 1000.0 9.000 | On N 10.0 42.2 60.0
29.674500 20.9 | 1000.0 9.000 | On N 101 39.1 60.0

Final Result 2

Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuV)
(ms)
0.150000 29.2 | 1000.0 9.000 | On N 9.7 26.8 56.0
0.573000 16.2 | 1000.0 9.000 [ On N 9.9 29.8 46.0
2.643000 15.8 | 1000.0 9.000 [ On N 9.7 30.2 46.0
2.980500 14.0| 1000.0 9.000 [ On N 9.7 32.0 46.0
9.172500 20.5| 1000.0 9.000 [ On N 9.8 29.5 50.0
28.000500 20.3 | 1000.0 9.000 [ On N 10.0 29.7 50.0
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2.1.9 Frequency Hopping System Requirements
Standard Applicable

According to FCC Part 15.247(a)(1), The system shall hop to channel frequencies that are selected
at the system hopping rate from a pseudo randomly ordered list of hopping frequencies. Each
frequency must be used equally on the average by each transmitter. The system receivers shall
have input bandwidths that match the hopping channel bandwidths of their corresponding
transmitters and shall shift frequencies in synchronization with the transmitted signals.

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. However, the system, consisting of both the transmitter and the
receiver, must be designed to comply with all of the regulations in this section should the
transmitter be presented with a continuous data (or information) stream. In addition, a system
employing short transmission bursts must comply with the definition of a frequency hopping system
and must distribute its transmissions over the minimum number of hopping channels specified in
this section.

(h) The incorporation of intelligence within a frequency hopping spread spectrum system that
permits the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.
The coordination of frequency hopping systems in any other manner for the express purpose of
avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters is
not permitted.

EUT Pseudorandom Frequency Hopping Sequence
The pseudorandom sequence may be generated in a nine-stage shift register whose 5th and 9th
stage outputs are added in a modulo-two addition stage, and the result is fed back to the input of the
first stage. The sequence begins with the first ONE of 9 consecutive ONEs; i.e. the shift register is
initialized with nine ones. Number of shift register stages: 9 Length of pseudo-random sequence:
29-1 = 511 bits Longest sequence of zeros: 8 (non-inverted signal)

Linear Feedback Shift Register for Generation of the PRBS sequence

02 4 6 62 64 g 1 F375 77

Each frequency used equally on the average by each transmitter. The system receiver have input
bandwidths that match the hopping channel bandwidths of their corresponding transmitters and shift
frequencies in synchronization with the transmitted signals.
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Frequency Hopping System

This transmitter device is frequency hopping device, and complies with FCC part 15.247 rule. This
device uses Bluetooth radio which operates in 2400-2483.5 MHz band. Bluetooth uses a radio
technology called frequency-hopping spread spectrum, which chops up the data being sent and
transmits chunks of it on up to 79 bands (1 MHz each; centred from 2402 to 2480 MHz) in the range
2,400-2,483.5 MHz. The transmitter switches hop frequencies 1,600 times per second to assure a
high degree of data security. All Bluetooth devices participating in a given piconet are synchronized
to the frequency-hopping channel for the piconet. The frequency hopping sequence is determined by
the master's device address and the phase of the hopping sequence (the frequency to hop at a
specific time) is determined by the master's internal clock. Therefore, all slaves in a piconet must
know the master's device address and must synchronize their clocks with the master's clock.

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an
effective way for a Bluetooth radio to counteract normal interference. AFH identifies "bad" channels,
where either other wireless devices are interfering with the Bluetooth signal or the Bluetooth signal is
interfering with another device. The AFH-enabled Bluetooth device will then communicate with other
devices within its piconet to share details of any identified bad channels. The devices will then switch
to alternative available "good" channels, away from the areas of interference, thus having no impact
on the bandwidth used.

*Example for a Bluetooth device using channel humbers would be :
Ch 44, 35, 78, 03, 15, 21, 76, 40, 56, 13, 02, 19, 67, 39, 78, 20, 21, 64, 75 etc.
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2.1.10 RF Exposure evaluation
Requirement

This device belongs to Mobile device. The definition of the category as following:

Mobile Derives:

CFR Title 47 §2.1091(b)

(b) For purposes of this section, a mobile device is defined as a transmitting device
designed to be used in other than fixed locations and to generally be used in such a
way that a separation distance of at least 20 centimeters is normally maintained
between the transmitter’s radiating structure(s) and the body of the user or nearby
persons.

Limits
According to FCC Part 1.1307, systems operating under the provisions of this section

shall be operated in a manner the ensures that the public is not exposed to radio
frequency energy level in excess of the commission’s guidelines.

Limits for General Population/Uncontrolled Exposure
Frequency range Electric field strength Magnetic field strength Power density

(MHz) (V/m) (A/m) (mW/cm?)
0.3-1.34 614 1.63 *100
1.34-30 824/f 2.19/f *180/f?
30-300 27.5 0.073 0.2

300-1,500 f/1500

1,500-100,000 1.0

f = frequency in MHz, * = Plane-wave equivalent power density

MPE Calculation formula

S=PG / 4nR?
S = Power density
P = Output Power(W)
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator
R = Separation distance between radiator and human body(m)
Result

Maximum peak output power at antenna input terminal(dBm): 9.755
Maximum peak output power at antenna input terminal(mW): 9.45
Prediction distance(cm): 20

Predication frequency(MHz): 2480

Antenna Gain (typical) (dBi): 0

Power density at predication frequency at 20 cm(mW/cm?): 0.002
MPE limit for RF exposure at prediction frequency(mW/cm?): 1
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APPENDIX A - Test Equipment Used For Tests

Na_me of Manufacturer Model No. Serial No. D_ate o_f Due Date
Equipment Calibration
1 | Spectrum Analyzer | Rohde & Schwarz FSP30 100994 2015-11-02 2016-11-02
2 EMI Test Receiver Rohde & Schwarz ESCI7 100814 2015-11-02 2016-11-02
3 EMI Test Receiver Rohde & Schwarz ESCI7 100816 2015-11-02 2016-11-02
4 EMI Test Receiver Rohde & Schwarz ESU40 100336 2016-05-14 2017-05-14
5 Bilog Antenna Schaffner CBL6111C 2551 2015-04-24 2017-04-24
6 | DoubleRidged ETS-Lindgren 3116 00062916 | 2015-09-04 | 2017-09-04
Guide Antenna
7 ACAt:gnLr?:p SCHWARZBECK | FMZB 1513 1513-126 | 2016-05-25 | 2018-05-25
8 Attenuator Rohde & Schwarz DNF 272.4110.50-2 2015-11-03 2016-11-03
9 PREAMPLIFIER Agilent 8449B 3008A02307 2015-10-01 2016-10-01
10 AMPLIFIER Sonoma 310 291721 2016-02-11 | 2017-02-11
Instrument Co.
Wainwright 24\6\/(?/%2!3_
11 Band Reject Filter Instruments 23 250 2 2016-05-13 2017-05-13
GmbH 75/2505-
50/10EE
12 | Signal Generator Rohde & Schwarz SMB100A 175528 2016-01-20 2017-01-20
13 LISN Rohde & Schwarz ENV216 101760 2016-02-05 2017-02-05
14 DC Power Supply Agilent E3632A MY40011638 2015-11-02 2016-11-02
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