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PASS *

* In the configuration tested, the EUT complied with the standards specified above.

This report details the results of the testing carried out on one sample. The results contained in this test report do not relate to other samples
of the same product and does not permit the use of the JYTproduct certification mark. The manufacturer should ensure that all products in
series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any configuration other than that detailed
in the report, the manufacturer must ensure the new system complies with all relevant standards.

This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery
orfalsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days

only.
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3 Test Summary

the customer).

Test Items Section in CFR 47 Result
Antenna Requirement 15.203&15.247 (b) Pass
AC Power Line Conducted Emission 15.207 Pass
Conducted Peak Output Power 15.247 (b)(1) Pass
20dB Occupied Bandwidth 15.247 (a)(1) Pass
Carrier Frequencies Separation 15.247 (a)(1) Pass
Hopping Channel Number 15.247 (a)(1) Pass
Dwell Time 15.247 (a)(1) Pass
Spurious Emission 15.205&15.209 Pass
Band Edge 15.247(d) Pass
Remark:
1. Pass: The EUT complies with the essential requirements in the standard.
2. N/A:Not Applicable.
3. The cable insertion loss used by “RF Output Power” and other conduction measurement items is 1dB (provided by

Test Method:

ANSI C63.10-2013

KDB 558074 D01 15.247 Meas Guidance v05r02

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China

Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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4 General Information

4.1 Client Information

Applicant: Xiamen Paperang Technology Co.,Ltd.

Address: Room 3124,Xuanye Building,Pioneer Park,Xiamen Torch High-tech Zone,
Fujian,China

Manufacturer: Xiamen Paperang Technology Co.,Ltd.

Address: Room 3124,Xuanye Building,Pioneer Park,Xiamen Torch High-tech Zone,
Fujian,China

4.2 General Description of E.U.T.

Product Name: Thermal Printer

Model No.: C1S2, PAPERANG C1, Ci1C2, C1B2

Operation Frequency: 2402MHz~2480MHz

Transfer rate: 1/2/3 Mbits/s

Number of channel: 79

Modulation type: GFSK, m/4-DQPSK, 8DPSK

Modulation technology: FHSS

Antenna Type: PCB Antenna

Antenna gain: OdBi

Power supply: Battery

AC adapter: N/A

Differences of series Only the model name and appearance color are different between each

model: model, others are the same, the difference does not affect the safety and

electromagnetic compatibility performance of the product., so full tests were
performed on the model C1S2.

Operation Frequency each of channel for GFSK, m/4-DQPSK, 8DPSK

Channel Frequency Channel Frequency | Channel Frequency | Channel Frequency
0 2402MHz 20 2422MHz 40 2442MHz 60 2462MHz
1 2403MHz 21 2423MHz 41 2443MHz 61 2463MHz
2 2404MHz 22 2424MHz 42 2444MHz 62 2464MHz
3 2405MHz 23 2425MHz 43 2445MHz 63 2465MHz
4 2406MHz 24 2426MHz 44 2446MHz 64 2466MHz
5 2407MHz 25 2427MHz 45 2447MHz 65 2467MHz

15 2417MHz 35 2437MHz 55 2457MHz 75 2477MHz
16 2418MHz 36 2438MHz 56 2458MHz 76 2478MHz
17 2419MHz 37 2439MHz 57 2459MHz 77 2479MHz
18 2420MHz 38 2440MHz 58 2460MHz 78 2480MHz
19 2421MHz 39 2441MHz 59 2461MHz

Remark: Channel 0, 39 &78 selected for GFSK, 7/4-DQPSK and 8DPSK.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 5 of 55
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4.3 Test environment and test mode
Operating Environment:

Report No: JYTA-R12-2200003

Temperature: 22.5°C
Humidity: 55 % RH
Atmospheric Pressure: 1010 mbar
Test Modes:
Non-hopping mode: Keep the EUT in continuous transmitting mode with worst case data rate.
Hopping mode: Keep the EUT in hopping mode.
Remark GFSK (1 Mbps) is the worst case mode.

The sample was placed 0.8m (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.

4.4 Description of Support Units

| The EUT has been tested as an independent unit.

4.5 Measurement Uncertainty

Parameters Expanded Uncertainty
Radiated Emission (9kHz ~ 30MHZz) +2.5 dB (k=2)
Radiated Emission (30MHz ~ 1000MHZz) +4.1 dB (k=2)
Radiated Emission (1GHz ~ 18GHz) +5.2 dB (k=2)

4.6 Additions to, deviations, or exclusions from the method
| No

4.7 Laboratory Facility

The test facility is recognized, certified, or accredited by the following organizations:

@FCC - Designation No.: CN1279

Jianyan Testing Group Co., Ltd. has been accredited as a testing laboratory by FCC(Federal
Communications Commission). The test firm Registration No. is 892155.

@®ISED — CAB identifier.. CN0102

Jianyan Testing Group Co., Ltd. has been recognized by Innovation, Science and Economic
Development Canada to test to Canadian radio equipment requirements with ISED#:26114.

® A2LA - Registration No.: 5568.01

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC
17025:2017General requirements for the competence of testing and calibration laboratories. The test
scope can be found as below link: https://portal.a2la.org/scopepdf/5568-01.pdf

4.8 Laboratory Location

JianYan Testing Group Co.,Ltd.

Address: No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Tel: +86-592-2273071, Fax:+86-592-2273700
Email: info-JYTee@lets.com, Website: http://www.lets.com/

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 6 of 55
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4.9 Test Instruments list

Conducted Emission:

. . Cal. Date Cal. Due date
Test Equipment Manufacturer Model No. Serial No. (mm-dd-yy) (mm-dd-yy)
EMI Test Receiver Rohde & Schwarz ESR 3 102330 2021-07-29 2022-07-28
LISN Rohde & Schwarz ENV 216 102240 2021-07-29 2022-07-28
LISN AFJ/Italy LS16C\10 16012020470 2021-06-22 2022-06-21
EMI Test Software Farad EZ-EMC Version: V.EMCE-3A1l
Radiated Emission:
. . Cal. Date Cal. Due date
Test Equipment Manufacturer Model No. Serial No. (mm-dd-yy) (mm-dd-yy)
EMI Test Receiver Rohde & Schwarz ESR 3 102329 2021-07-29 2022-07-28
Spectrum Analyzer Rohde & Schwarz FSV40-N 102175 2021-04-12 2022-04-11
BiConiLog Antenna SCHWARZBECK VULB 9163 1105 2021-12-05 2022-12-04
BiConiLog Antenna SCHWARZBECK VULB 9168 1066 2021-04-01 2022-03-31
Horn Antenna SCHWARZBECK BBHA 9120 D 911 2021-03-17 2022-03-16
Pre-amplifier SCHWARZBECK BBV9743 00009 2021-07-29 2022-07-28
Pre-amplifier SCHWARZBECK BBV9718C 00014 2021-04-01 2022-03-31
EMI Test Software Farad EZ-EMC Version: V.EMCE-3A1
Conducted method For EN 300 328 Test System:
. . Cal. Date Cal. Due date
Test Equipment Manufacturer Model No. Serial No. (mm-dd-yy) (mm-dd-yy)
Signal Generator Agilent N5181 MY49060122 2021-04-12 2022-04-11
Signal Generator Agilent N5182A MY51004823 2021-04-12 2022-04-11
Wideband Radio
R&S CMW500 145852 2021-04-12 2022-04-11
Communication Tester
Spectrum Analyzer R&S FSV40-N 102175 2021-04-12 2022-04-11
Test Software MWRFTEST MTS 8310

Version: 2.0.0.0

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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5 Test results and measurement data

5.1 Antenna Requirement
Standard requirement: ‘ FCC Partl15 C Section 15.203 &247(b)

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

The Bluetooth antenna is an Internal antenna which permanently attached, and the best case gain of
the antenna isOdBi.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 8 of 55
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5.2 Conducted Emissions

Test Requirement: FCC Partl15 C Section 15.207
Test Frequency Range: 150kHz to 30MHz
Class / Severity: Class B
Receiver setup: RBW=9kHz, VBW=30kHz, Sweep time=auto
Limit: Frequency range (MHz) Limit (dBuV)
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 setup: Reference Plane
| LISN |
40em B80cm
AR 3 AC power
Equipment E.U.T
EMI
Receiver
Test table/Insulation plane
Famark
E LT Equiement Under Tesf
LISAL Line impedence Siabilimation Mefvoark
Fest tabie foioht=0.8m
Test procedure: 1. The E.U.T and simulators are connected to the main power through a

line impedance stabilization network(L.l.S.N.). This provides a
500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a
LISN that provides a 500hm/50uH coupling impedance with 500hm
termination. (Please refer to the block diagram of the test setup and
photographs).

3. 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(latest version) on conducted measurement.

Test Instruments: Refer to section 4.9 for details
Test mode: Charging + BT Link.
Test results: Pass
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 9 of 55
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Measurement Data:

Product model: C1S2 Test result: pass
Test by: Raymon Zheng Test mode: Mode 1
Test voltage: 120Vac, 60 Hz Phase: Line (N)
Environment: Temp.: 22.3C Humi.: 46%

80.0 dBu¥

70

_ \ FCC Part| 15207 Conduction [(QP)

50 f
40 K 2
30 ; 11 peak
AVG
20
10
0.0
0.150 0.5 (MHz) 5 30.000
(Plot A:N Phase)
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuVv dB dBuv dBuv dB  Detector
1 0.1626  42.79 9.64 52.43 65.33 -12.90 QP
2 0.1626 29.32 9.64 38.96 55.33 -16.37 AVG
3 0.2180 34.10 9.70 43.80 62.89 -19.09 QP
4 0.2180 20.50 9.70 30.20 52.89 -22.69 AVG
5 0.2740 29.94 9.72 39.66 61.00 -21.34 QP
6 0.2740 19.68 9.72 29.40 51.00 -21.60 AVG
7 0.5460 24.03 9.77 33.80 56.00 -22.20 QP
8 0.5460 15.43 9.77 25.20 46.00 -20.80 AVG
9 2.5059 13.74 9.86 23.60 56.00 -32.40 QP
10 2.5059 23.24 9.86 33.10 46.00 -12.90 AVG
1 17.8019 18.50 9.90 28.40 60.00 -31.60 QP
12 *  17.8019 30.00 9.90 39.90 50.00 -10.10 AVG
Notes:
1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Loss.
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 10 of 55
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Product model: C1S2 Test result: pass
Test by: Raymon Zheng Test mode: Mode 1
Test voltage: 120Vac, 60 Hz Phase: Line (L)
Environment: Temp.: 22.3C Humi.: 46%
80.0 dBuv
70
_ \ FCC Part/15/207 Conduction [@P)
50 R
40
& ; 9' ._l
30 1|
20 peak
AVG
10
0.0
0.150 05 (MHz) 5 30.000
(Plot B:L Phase)
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.1587 40.29 9.79 50.08 65.53 -15.45 QP
2 0.1587 25.01 9.79 34.80 55.53 -20.73 AVG
3 0.2265 33.42 9.75 43.17 62.58 -19.41 QP
4 0.2265 22.07 9.75 31.82 52.58 -20.76 AVG
5 0.5184 24 16 9.94 34.10 56.00 -21.90 QP
6 0.5184 12.95 9.94 22.89 46.00 -23.11 AVG
7 0.6060 24.80 9.87 3467 56.00 -21.33 QP
8 0.6060 17.97 9.87 27.84 46.00 -18.16 AVG
9 13.7510 21.83 10.05 31.88 60.00 -28.12 QP
10 13.7510 15.63 10.05 25.68 50.00 -24.32 AVG
1 17.9994 24.95 10.06 34.61 60.00 -25.39 QP
12 17.9994 21.08 10.06 31.14 50.00 -18.86 AVG
Notes:
1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3.  Final Level =Receiver Read level + LISN Factor + Cable Loss.
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 11 of 55
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Conducted Output Power

Test Requirement:

FCC Part15 C Section 15.247 (b)(1)

Receiver setup:

RBW=3MHz, VBW=10MHz, span=10MHz,Sweep time=auto couple.
Detector=Peak ,Trace mode=max hold,Allow trace to fully stabilize.

For frequency hopping systems operating in the 2400-2483.5 MHz band

s o o
vd s o o

Limit: employing at least 75 non-overlapping hopping channels: 1 watt. For all other
frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.
Test setup: Spectrum Analyzer

s o o
s o o

oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 4.9 for details

Test mode:

Non-hopping mode

Test results:

Pass

Measurement Data:

Test channel Peak Output Power (dBm) Limit (dBm) Result
GFSK mode

Lowest channel 2830 21.00 Pass

Middle channel 3.785 21.00 Pass

Highest channel 5.971 21.00 Pass

m/4-DQPSK mode

Lowest channel 2774 21.00 Pass

Middle channel 3.691 21.00 Pass

Highest channel 5.359 21.00 Pass
8DPSK mode

Lowest channel 2745 21.00 Pass

Middle channel 3.562 21.00 Pass

Highest channel 5.804 21.00 Pass

JianYan Testing Group Co., Ltd.

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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Test plot as follows:

Modulation mode:GFSK Modulation mode:1/4-DQPSK

Report No: JYTA-R12-2200003
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Ref Level 20.00 dBm Offset 7.86 d& & RBW 3 MHz Ref Level 20.00 dém  Offset 7.96 d& & RBW 3 MHz
po ALt 30de  SWT 1.3 ps @ VBW 10 MHz  Mode Auto FFT po ALt 30dB SWT 1.3 ps @ VBW 10 MHz  Mode aAuto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max @ 1Pk Max
Mi[1] 5.97 dBm)| Mi[1] 5.36 dBm)|
2,479888000 GHz 2.480463000 GHz
10 o 10 d8y -
i B ¥
536 L —] [T 6 | [
-10 d8 -10
20 d8 20
/ e
40 -40
S0 50
60 60
-70 dBm -70 dem
CF 2.48 GHz 10001 pts Span 10.0 MHz CF 2.48 GH2 10001 pts Span 10.0 MH2z
— e Lol — — p' bl L,
L J /] L L J e

Highest channel Highest channel

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China

Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 13 of 55
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Report No: JYTA-R12-2200003

Modulation mode:8DPSK

oy
Ref Level 20.00 dém Offset 7.89 dB e RBW 3 MHz Ref Level 20.00 d8m Offset 7.86 dB & RBW 3 MHz
o Att 30dB SWT 1.3 ps & VBW 10 MHz  Mode Auto FFT o ALt 30dB  SWT 1.3 ps @ VBW 10 MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max @ 1Pk Max
mi[1] 2.74 dBm| Mi[1] 3.56 dBm)|
2.402480000 GHZ]| 2.440549000 GHz|
10 d 10 dby
M1 M1
= L = . Rt pEmL_TSO

-10 dé:

-j:‘a/ \ -20 dg

-30 dé
40 déi -40 dm
-50 des -50 de
-60 dem -60 de:
-70 -70 dem:
CF 2.402 GHz 10001 pts Span 10.0 MHz
L D ; an CF 2.441 GHz 10001 pts P2 10.0MHz
e — - T
JL o £

Lowest channel Middle channel

Spectrum ks

RefLevel 20.00 dém Offset 7.86 d8 & RBW 3 MHz

po ALt 30de SWT 13 ps @ VBW 10 MHz  Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

Mi[1] 5.80 dBm|
2.479605000 GHZ|
10 dl

30 db

-a0

-s0

-60

=70

CF 2.48 GHz
nia

10001 )‘RYS

Span 10.0 MHz
[ ]

Highest channel

JianYan Testing Group Co., Ltd.

No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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5.3 20dB Occupy Bandwidth

Test Requirement: FCC Partl5 C Section 15.247 (a)(1)
Receiver setup: RBW=30kHz, VBW=100kHz, detector=Peak
Limit: N/A
Test setup: Spectrum Analyzer
o I o
/""-\ o Y o
e Y s e
= 52= E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 4.9 for details
Test mode: Non-hopping mode
Test results: Pass

Measurement Data:

20dB Occupy Bandwidth (MHz)
Test channel
GFSK m/4-DQPSK 8DPSK
Lowest 0.955 1.358 1.311
Middle 0.944 1.385 1.388
Highest 0.884 1.261 1.272
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 15 of 55
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Report No: JYTA-R12-2200003

Test plot as follows:

Modulation mode:GFSK

Modulation mode:1/4-DQPSK

Highest channel

Highest channel

trum kg < rum ko
Ref Level 20.00 dém  Offset 789 dE & RBW 30 kHz Ref Level 20.00 dBm  Offset 7.89 dé » RBW 30 kHz
bo att 30dB SWT 63.2 5 @ VBW 100kHz Mode Auto FFT lo att 30dB SWT 63.2 s @ VBW 100 kHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max @ 1Pk Max
Mi[1] 0.55 dBm| MILL] ~7.80 dBm)|
i 2.401916010 GHe| B 2.401890410 GHe|
i ) m2(11 a8 dBm| s M2(11 -27.79 dBm
o M1 2.401552000 GHz o 2.401343000 GHz
Bm B "
¥ e A
10 d: - —7 \’\:\ - 10 dbi /.\/‘_, V =t T
20 da - — -20 dém
W 7
-30d -30 dém
"\J‘
 — -
| a0-cBm— -0 gen ]
=50 di =50
-60 df -60
-70 dB 70 d8
CF 2.402 GHz 10001 pts Span 2.0 MHz CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker | Marker |
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
[T [ 2.40191601 GHz | -0.55 dém ML 2 2.40189041 GHz | ~7.80 dBm
Mz 1 2.401552 GHz -20.38 dém mz 1 2.401343 GHz -27.79 dém
M3 1 2.402507 GHz -20.56 dBm M3 1 2.402701 GHz -27.80 dém
— - r—— — T -y
[nn
Ref Level 20.00 dm  Offset 7.86 0B @ RBW 30 kHz Ref Level 20.00 dBm  Offset 7.86 GB w» RBW 30 kHz
bo att 30dB  SWT 632 s @ VBW 100kHz  Mode Auto FET ko Att 30dB SWT 63.2ps @ VBW 100 kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max @17k Max
MI1] 0.84 dBm MALL] ~2.26 dBm|
0dB 2.441080990 GHz| 10 2.440855210 GHz|
10 m2(1] -19.14 dBm)| m2{1] -22.15 dBm|
i 2.440557000 GHz] o N 2.440323000 GHZ|
-10 d& J\/J vv‘_\/ 10
20 dem ’ﬁ/\hf“ 20 f &
-30 dem: V\W o =
| "
-50d 50
-60 df 60
-70 d 708
CF 2.441 GHz 10001 pts Span 2.0 MHz CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker | Marker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 2.44108009 GHz | 0.84 dBm ML 1 2.44085521 GHz | ~2.26 dBm
w2 1 2.440557 GHz | -19.14 dém mz| 1 2.440323 GHz | -22.15 dBm |
w3 1 2.441501 GHz -19.16 dBm w3 1 2.441708 GHz -22.36 dBm
— — — —
L J J - L bj J o
Spectrum ‘gm Spectrul %m
Ref Level 20.00 dém Offset 7.86 dE @ RBW 30 kHz RefLevel 20.00 dBm  Offset 7.96 dB » RBW 30 kHz
o Att 30dB SWT 63.2ps @ YBW 100 kHz Mode Auto FFT o Att 30dB SWT 63.2ps @ VBW 100 kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@1Pk Max
MI[1] 2.99 dBim MLl 1.53 dBm
0 2.480079790 GHz| 0 dbi 2.480056990 GHz|
1 11 m2[1] -17.01 dBm)| Lo M2[1] 18.46 dBm)|
0 2.479559000 GHZ| i X 2.479393000 GHZ]
-10 o8 : Al - -10 do VI ey
i \’\ =
2 z i i
20 =7 V\,\ 20 dém \
30 -30 dém I~
™ |~ ~A L\f
W gy
-50 s0d
-60 df s
-70 di 70 d
CF 2.48 GHz 10001 pts Span 2.0 MHz CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker | Marker |
Type | Ref | Tre | X-value | y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML [ 1 2.48007979 GHz | 2.99 dém T 2.4B8005699 GHz | 1.53 dém
M2 1 2.479550 GHz -17.01 dBm M2 1 2.479393 GHz -18.46 dBm
w3 1 2.480443 GHz -16.95 dBm w3 1 2.480654 GHz -16.42 dBm
—r — — Y ey
L J J v L J1 ) L]

JianYan Testing Group Co., Ltd.
No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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Report No: JYTA-R12-2200003

Modulation m

ode:8DPSK

-50 d
-0 di
-70 d&
CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc| X-value | ¥-value | Function | Function Result J
[ 1 2.47991021 GHz 2.31 dém
w2/ 1 2.470379 GHz -17.75 dém
w3 1 2.480851 GHz -17.67 dém
—— —

Highest channel

Spectrum = Spectrum ko
Ref Level 20.00 dem  Offset 7,60 d8 & RBW 30 knz Ref Level 20,00 dBm  Offset 7.66 dB & RBW 30 kHz
lo Att 30de SWT 632us @ VBW 100kHz Mode duto FFT lo Att 30de SWT 63.2us @ VBW 100 kHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
[@ 17k Max [@ 1Pk Max
ETEY] 6.14 dBm| MILL]
- 2.402191780 GHz| i
10do m2[1] -26.21 dBm| 06 m2[11
i 2.401368000 GHz| -~ 2440326000 GHz|
Bm o B
10d8 ) _10d VN \/\-u\f')\"‘\’" <
20 da - "W\\ — 20 dém 74 \‘
=a \\‘ 30 iy ¥
" il O | 40 di
V
=50 -50
-60 -60
70 d8 70d8
CF 2.402 GHz 10001 pts Span 2.0 MHz CF 2,441 GHz 10001 pts Span 2.0 MHz
marker | Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
[ 1 2.340219178 GHz -6.14 dém 1 2.44114839 GHz -3.88 dBm
Mz 1 2.401368 GHz -26.21 dém mz 1 2.440326 GHz -23.79 dém
M3 1 2.40268 GHz -26.18 dBm M3 1 2.441713 GHz -23.83 dBm
—r T o . T )
Spectrum [ﬂ':n]
Ref Level 20,00 dm  Offsat 7.86 d8 & RBW 30 knz
lo att 30dE SWT 63.2ps @ VBW 100kHz Mode Auto FFT
SGL Count 100/100
[@ 1Pk Max
mi[1] 2.31 dBm)|
. 2.479919210 GHz
10 dr - m2(1] 17.75 dBm)|
~ A 2.479379000 GHz|
-10 des
.
-20 dem ff s
-30 dam / \

JianYan Testing Group Co., Ltd.
No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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5.4 Carrier Frequencies Separation

Report No: JYTA-R12-2200003

Test Requirement: FCC Partl5 C Section 15.247 (a)(1)
Receiver setup: RBW=100kHz, VBW=300kHz, detector=Peak
Limit: 0.025MHz or two-thirds of the 20dB bandwidth (whichever is greater)
Test setup: Spectrum Analyzer

e o o

/""-\ e Y s e
e o o
ol oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 4.9 for details
Test mode: Hopping mode
Test results: Pass
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 18 of 55
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Measurement Data:

i i 20dB bandwidth
e umbers | Separation (M) (MHz) Limit (MH2) Result
GFSK
Oand1 1.002 0.955 0.637 Pass
39 and 40 0.987 0.944 0.629 Pass
77 and 78 1.017 0.884 0.589 Pass
m/4-DQPSK mode
Oand1 1.134 1.358 0.905 Pass
39 and 40 0.942 1.385 0.923 Pass
77 and 78 0.852 1.261 0.841 Pass
8DPSK mode
Oand1 1.002 1.311 0.874 Pass
39 and 40 1.152 1.388 0.925 Pass
77 and 78 0.852 1.272 0.848 Pass
Note 1:Min. Limit is equal to the two-thirds of the 20dB bandwidth
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 19 of 55
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Report No: JYTA-R12-2200003

Test plot as follows:

Modulation mode:GFSK

Modulation mode:1/4-DQPSK

Spectrum ko Spectrum ko
Ref Level 20.00 dBm  Offset 7,69 dB = RBW 30 kHz Ref Level 20.00 dm  Offset 7.8 0B » RBW 30 kHz
lo att 30dB  SWT  63.2 s @ VBW 100 kHz Mode Auto FFT lo att 30dB SWT  63.2 s @ VBW 100 kHz _Mode Auto FFT
(@ 1Pk Max [@ 1Pk Max
M1LL] 0.22 dBm) LTEY] ~1.44 dBm)|
2.40207700 GHz| B 2.40192700 GHz|
10 di m2[1] 0.19 dBm)| 10 m2[1] 0.22 dBm|
il M2 2.40307900 GHz| 11 2.40306100 GHz|
0 der % = 0 5
| AT 1A
A oV / \f\ A
. ’ \ o VWA o i N M
— 7 VA ™ " B /v = v CALLE Navasy
v v ~
- s K/\ N L. s oo
it ~ W 7 [
: /!
3 i 3
-30 -30 dém
~
a0 T,
-/ 0
50 di -S50de
-60d 40d
70 70
CF 2.4025 GHz 1001 pts Span 3.0 MHz CF 2.4025 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
M1 1 2.402077 GHz -0.22 dém | M1 1 2.401927 GHz -1.44 dém
M2 1 2.403079 GHz -0.19 dBm | M2 1 2.403061 GHz -0.22 dém

Lowest channel

Lowest channel

Spectrum v E rum
Ref Level 20.00 dBm  Offset 7.86 GB & RBW 30 kHz Ref Level 20.00 dBm  Offset 7.86 GB w» RBW 30 kHz
lo_att 30dB  SWT  63.2 s @ VBW 100 kHz _ Mode Auto FET ko At 30dB_ SWT 3.2 us @ VBW 100 kHz _Mode Auto FFT
[@1Pk Max [@1Pk Max
M11] 0.84 dBm ITEY] 0.22 dBm
2.44107700 GHz| 2.44091500 GHz|
10d m2(1] 1.13 dBm)| 10 mM2(1] 2.38 dBm)|
A1 e 2.44206400 GHz| [ 3 i 2.44185700 GHz|
J.0-d48 R 7 - oreer 7 v
v Y i ¥, AN ) \J\. / /'f A 4,
o I \, v 59 f/J T T e i VAl T A I N A A VA o O, W e
-10 A /v/! T - W -10 et
v VAR N\
/ r el
204 LY / \"\ / 20
-30 dém -30
40 des -40d8
50 d -50 d
60 -60d
-70 dém -70 dB
CF 2.4415 GHz 1001 pts Span 3.0 MHz CF 2.4415 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value | _Function__| Function Result |
M| 1 2.441077 GHz 0.84 dBm | Mz 1 2.440915 GHz | 0.22 dBm |
[ 1 2.442064 GHz 1.13 dém [ 1 2.441857 GHz -2.38 dBm
i (s ) [ i
Spectrum "‘F,—;m £ %m
RefLevel 20.00 dém Offset 7.86 d8 & RBW 30 kHz RefLevel 20.00 dBm  Offset 7.96 dB » RBW 30 kHz
o Att 30de  SWT 632 ps @ VBW 100 kHz Mode suto FFT po Att 30dB  SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk Max @ 1Pk Max
EITEY] 2.08 dBm LITEY] 3.07 dBm
2.47906200 GHz| » 2.47906200 GHz|
10 di m2(1] V2 3.01 dBm 10 M2L 1} 2.48 dBm)|
2.48007900 GH: 2.47991400 GH
n Vsl e . . . i X :
i P 7 Ix ey PETY, P A INAT N r
0 dom—L v o' / i N Ve Skailhiet, SOV A 10755
-10 des VY ~ 1%} __/VI\J ] -10 %
W \ o )
20d £2 o 20 -
n
-30 A -30.dém \\
’ WA,
40 - 40 dby
o
50d8 50 di
£0d 60
-70 dém 70 dém
CF 2.4795 GHz 1001 pts Span 3.0 MHz CF 2.4795 GHz 1001 pts Span 3.0 MHz
Marker | Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result J| Type | Ref | Trc | X-valug | v-value | Function | Function Result |
1 2.470062 GHz 2.96 dém ML 1 2.479062 GHz 3.07 dém
w2 1 2.480079 GHz 3.01 dBm M2 1 2.479914 GHz 2.48 dBm
—T —r Y

Highest channel

Highest channel

JianYan Testing Group Co., Ltd.
No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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Report No: JYTA-R12-2200003

Modulation m

ode:8DPSK

Lowest channel

Spectrum

(=

Ref Level 20.00 dém  Offset 786 d8 & RBW 30 kHz

b Att 30dB SWT 632 ps @ VBW 100 kHz  Mode auto FFT

@ 1Pk Max

Mi[1]

10d

M1 M2[4o

2.94 dBm|
2.47906200 GHz|
2.32 dBm|
2.47991400 GHz|

F
"\qu T AW/

-10 dBi

X
¥ V]
VY o Lm"’\_ﬂ i N W \

-20 d

-30 dam:

-40 dbi

-50 di

-60

~70 dbs

CF 2.4795 GHz 1001 pts

Span 3.0 MHz

Marker

Type | Ref | Tre | X-value | y-value | _Function__|
M1 1

Function Result

2.479062 GH2 |
2.479914 GHz

2.94 dBm

Mz 1 2.32 dBm

Highest channel

Spectrum = Spectrum ko
Ref Level 20.00 dém  Offset 7.69 d8 » RBW 30 kniz Ref Level 20,00 dBm  Offset 7.66 dB & RBW 30 kHz
lo att 30de  SWT 63245 @ VBW 100kHz Mode Auto FFT lo att 30d8  SWT  63.2us @ VBW 100 kHz  Mode Auto FFT
(@ 1Pk Max [@ 1Pk Max
M1[1] 0.76 dBm)| Mi[1] 0.16 dBm|
y 2,40205900 GHz| . 2.44091200 GHz|
10 m2[1] 0.23 dBm| 10 m2[1] 1.06 dBm)|
M1 2.40306100 GHz| N1 M2 2.44206400 GHz|
0 dbr /'\ D o '\ 7 WA i
f ol f'\ g N WA _f‘-
N ,\/] \,\J p— /\‘4’\/ W | ﬂ.’j\\,! T i | Al SN otV s ST i
-10 d@ = TN o = -10d8
A [ '
/
-20 dB -20di
i
30d 4 -30 dém
A\
ol -40
-50 o -50d8
-60 df 60 df
-70 des -70
CF 2.4025 GHz 1001 pts Span 3.0 MHz CF 2.4415 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value |__Function__| Function Result | Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
ML 1 2.402059 GHz -0.76 dem 1 2.440912 GHz 0.16 dém
5] 1 2.403061 GHz -0.23 dBm M2 1 2.442064 GHz 1.06 dBm

Middle channel

JianYan Testing Group Co., Ltd.

No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700

TRF No.: JYT4b (E) -156-L
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5.5 Hopping Channel Number

Test Requirement: FCC Partl5 C Section 15.247 (a)(1)
Receiver setup: RBW=100kHz, VBW=300kHz, Frequency range=2400MHz to 2483.5MHz,
Detector=Peak
Limit: 15 channels
Test setup: Spectrum Analyzer
e o o |
a e o o |
e o o
= EZ‘ E.U.T
| |
Non-Conducted Table
Ground Reference Plane
Test Instruments: Refer to section 4.9 for details
Test mode: Hopping mode
Test results: Pass
Measurement Data:
Mode Hopping channel numbers Limit Result
GFSK, 1/4-DQPSK, 8DPSK 79 15 Pass
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Report No: JYTA-R12-2200003

Test plot as follows:

GFSK

/4-DQPSK

Spectrum u-;?' Spectrum %m
Ref Level 20.00 dBm  Offset 7.8 db & RBW 100 kHz RefLevel 20.00 dém  Offset 7.8 6B » RBW 100 kHz
o Att 30de  SWT 948 ps @ VYBW 300 kHz Mode suto FFT o Att 30dB SWT 948 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 2000/2000 SGL Count 2000/2000
[@1Pk Max [@1Pk Max
M1[1] 1.42 dBm| M1[1] 0.18 dBm)|
‘.)."IIVHHI.:IV(;H? 2.4040080 GHz|
m2(1] 4 u:rfnm 0 m2[1] -1,25 dBm|
g j J.H'WMM’F‘“’H" o s } L ol I L1 W | it W‘:V:*}‘l':lf““ﬂ"‘"
M AN L R
A IRLI!UHUIIWUW L1 | lbedvd M i At W i
I AALALARY [ RRAARY |"”| ‘
20 di
L L |
-§0 dém
W |
i 40
jre -50 dBm
-60 déi
70 70
Start 2.4 GHz 1001 pts Stop 2.4835 GHz Start 2.4 GHz 1001 pts Stop 2.4835 GHz
Marker | Marker
Type | Ref | Tre| X-value | Y-value | Function | Function Result J| Type | Ref | Trc | X-value |___v-value | Function | Function Result |
[ 1 2.4020875 GHz 1.42 dém 2.404008 GHz 0.18 dém
w2 1 2,4800765 GHz 4.93 dBm w2 1 2.480404 GHz -1,25 dBm
— — —r r—
L J J - ] o

Spectrum

8DPSK

=)

fo Att
SGL Count 2000/2000

Ref Level 20.00 dém
30 dB

Offset 7.89 d& = RBW 100 kHz

SWT

94.8 ps & VBW 300 kHz

Made Auto FFT

@ 1Pk Max

10 des

MI[1]

m2(1]
|

M1
o

,»MWU I

ﬁﬂ\ JWJI‘M

0.57 dBm
2.4018370Q GHz
5.97 §Bm
b lL ]2 w-wf

GHz|

“'WWE AV i

Ak

20

l

|

1

-50

|

60 dbs

™

-70

Start 2.4 GHz

1001 pts

Stop 2.4835 GHz

Marker

X-value

¥-value | _Function__|

Function Result |

Type | Ref | Tre |
1| 1

M2

A

2.401837 GHz
2.4802435 GHz

0.57 dBm
5.97 dBm

—

L

JianYan Testing Group Co., Ltd.

TRF No.: JYT4b (E) -156-L
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5.6 Dwell Time

Test Requirement: FCC Part15 C Section 15.247 (a)(1)
Receiver setup: RBW=1MHz, VBW=3MHz, Span=0Hz, Detector=Peak
Limit: 0.4 Second
Test setup: Spectrum Analyzer

e o o |

"\\ s I o e |
e o o |
- oo E.U.T
]
Non-Conducted Table
Ground Reference Plane

Test Instruments: Refer to section 4.9 for details
Test mode: Hopping mode
Test results: Pass

Measurement Data (Worse case):

For time of occupancy, all of mode were tested separately, we only recorded the worst test result(DH5/2
DH5/3DH5) in this report.

PulseWidth . - Resul

Mode Packet . ?;S)Idt Dwell time (ms) Limit (second) esult
GFSK DH5 2.885 307.733

/4-DQPSK 2DH5 2.891 308.373 0.4 Pass
8DPSK 3DH5 2.892 308.480

Note:
The test period= 0.4 Second/Channel x 79 Channel =31.6 s
CalculationFormula: Dwell time = Ton time per hop * Hopping humbers * Period

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 24 of 55



Test plot as follows:
Modulation mode:GFSK

Report No: JYTA-R12-2200003

Spectrum |:-'f—;‘-" Spectrum |:-'f—;:'
Ref Level 20.00 dBm  Offset 7,89 db & RBW 1 MHz Ref Level 20.00 dBm  Offset 7.89 dB & RBW 1 MHz
po Att 30 dB @ SWT 10ms & VBW 3 MHz po Att 30 dé @ SWT 10 ms & VBW 3 MHz
SGL TRG:VID SGL TRG:VID
[@ 17k Cirw (@ 1Pk Clrw
MI[1] 12.14 dBm)| M1[1] 1.46 dBm
24.000 ps| 0.000000000 5|
A0, oy D11l 5.80 dB 10 D1[1] 0.24 dB
2.885000 ms My ; 2.891000 ms
o 0 dem
RG -7.100 dBm
-10d
-20 dém
30 dBm -30 dem
40 dBm -40
if "
¥ *F = i i | n
50 dem+ 1 [ i - 0 dBm—+ - 1 "‘|| T— T
-70 dém: -70
CF 2.402 GHz 10001 pts 1.0ms/ CF 2.402 GHz 10001 pts 1.0ms/
Marker Marker
Type | Ref | Tre | X-value | Y-value | _Function__| Function Result | Type | Ref | Tre | X-value | Y-value | __Function__| Function Result |
1 1 -24.0 ps -12.14 dBm | M1 [ 0.0 s -1.46 dém
D1 M1 1 2.885 ms 5.80 dB D1 Mil 1 2.891 ms 0.24 d8
bj ] o By ]

DH5

Modulation mode:8DPSK

Ref Level 20.00 d8m Offset 7.89 dB & RBW 1 MHz

po Att 30 dB & SWT 10ms & VBW 3 MHz
SGL TRG:VID

[@ 1Pk Clrw

2-DH5

mMi[1] 13.52 dBm
0.000000000 5|
10 d D1[1] +.07 dB
2.892000 ms|

-

-10 dBm:

-20 dém:

-30 dBm-

-40 dBm:

o i I L
Ho 1

-70 dBm-

CF 2.402 GHz 10001 pts 1.0 ms/
Marker

Type | Ref | Tre | X-value |
1

Y-value | Function | Function Result |
| 00s -13.52 dBém |
D1 M1 1 2.892 ms 4.07 dB

. —
i RS 4 “

3-DH5
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5.7 Pseudorandom Frequency Hopping Sequence
Test Requirement: FCC Part15 C Section 15.247 (a)(1) requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Alternatively. Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW. The system shall hop to channel frequencies that are selected at the system hopping rate
from a Pseudorandom 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.

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: 2°-1 = 511 bits

* Longest sequence of zeros: 8 (non-inverted signal)

-+

k+/

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of Pseudorandom Frequency Hopping Sequence as follow:
0 2 4 6 62 64 78 1 737577

1
1
[
1
1
[
kb

Each frequency used equally on the average by each transmitter.

The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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5.8 Band Edge
5.8.1 Conducted Emission Method

Test Requirement: FCC Partl5 C Section 15.247 (d)
Receiver setup: RBW=100kHz, VBW=300kHz, Detector=Peak
Limit: In any 100 kHz bandwidth outside the frequency band in which the spread

spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement.

Test setup: Spectrum Analyzer

Oocono
£ Oocono
Oocono
Oocond

=I=D R E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 4.9 for details
Test mode: Non-hopping mode and hopping mode
Test results: Pass
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Test plot as follows:

Report No: JYTA-R12-2200003

Spectrum G Spectrum I mjm
Ref Level 20.00 dBm Offset 7.89 dB & RBW 100 kHz Ref Level 20,00 d8m Offset 7.89 dB & RBW 100 kHz
bo att 308 SWT  18.9 ps @ VBW 300 kHz  Mode Auto FET lo Att 306 SWT 113.6 s @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100 SGL Count 1007100
(@ 1Pk Max [@ 17k Max
mi[1] 2.34 dBm) MI[1] 2.28 dBm
2.40202400 GHz 10 2.40195000 GHz
1048 m2[1) 55.22448m
1 o dam 2.40000000§GHz|
E..
0 dB { T -10 d f
LN i
-10 de 7 o -20 = -
: \ I
i f \ -30 dém
: i } I
/ \ 40
-30 g f y I i
Jj -50 d6: & . +
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40 db . -60 d8
/ \ 70
75‘5 N NP e P i T " .
s ik il i i) B e Start 2.906 GHz 1001 pts Stop 2.406 GHz
Marker |
Type | Ref | Trc| X-value | Y-value | Function | Function Result |
-70 M1 1 2.40195 GHz 2.23 dém
Mz 1 2.4 GHz -55.22 dbm
M3 1 2.39 GHz -55.50 dém
CF 2.402 GHz 1001 pts Span 8.0 MHz [ 1 2.3451 GHz -52.31 dBm
e — ‘* — . —
L L J L JL J wo
Spectrum ] == Spectrum u’?
Ref Level 20,00 dm  OFfset 7,60 0B w RBW 100 kHz RefLevel 20.00 dBm  Offset 7.69 d8 = RBW 100 kHz
bo att 308 SWT  18.9 us @ VBW 300 kHz  Mode Auto FET lo Att 308 SWT  113.6us @ VBW 200kHz Mode Auto FFT
SGL Count 2000/2000 SGL Count 2000/2000
@ 1Pk Max (@ 1Pk Max
mi[1] 2.71 dBm| Mi[1] 2.81 dBm|
2.40594810 GHz i 3
10 d8 M2[1] 52.9¢
o doam 2.400000001G 4k
0 dBs £ a8 Walsl [ B l
| \ AN ] /‘ JJ -10 f
1% [ A £ [ SRcu - |
. - -
/ S\ v e 7 \
s \f
46 ; \ -30 dém: l
f -40
- - ]
ﬁﬂj%..mww«.«wwww L, Faasrdhsomeshh ] [ r— ol 3ETHR O )
-40 7 60
€0 Jf -70 dBm
N Y PR AR
o Start 2.806 GHz 1001 pts Stop 2.406 GHz
e Marker |
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
-70 M1 1 2.40195 GHz 2.61 dém
M2 1 2.4 GHz -52.98 dBm
M3 1 2,39 GHz | -54.01 dm
CF 2.402 GHz 1001 pts Span 8.0 [ 1 2.3785 GHz -50,65 dBm
A=iRh e — — L =
L L J - L L J wo
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Report No: JYTA-R12-2200003

W oo Spectrum 7
Ref Level 20,00 dBm  Offset 7,86 4B & RBW 100 kHz Ref Level 20.00 dém Offset 7.86 dB @ RBW 100 kHz
fo att 30d8 SWT 18.09ps @ VBW 300kHz Mode Auto FFT fo Att 30dB  SWT 113.68 us @ VBW 300 khz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 17k Max [@ 17k Max
M1[1] 5.85 dBm Mi[1] 5.21 dBm|
2.48007190 GHZ 100 2,47995000 GHz
10 déy 1 ,L m2[1] -98.27 dBm|
Fjﬂ\ o ddh 2.,48350000 GHz
0 |
i 10/ds
4 \1 h 1 -14.652
-10 - 2
J/ ‘1 ﬂ
20 g /ap iy
2 - )
/ 1\ -40 h
e i 50 e Do T
o ,\ AL oS et I kg I g A i BN Aas A
-40 dB j \ -60 dBm
A \ -70 dBm;
50 d iof - -
[/ N o
= W AL e s ALY, \
bl il S i et = 2o e Start 2.476 GHz 1001 pts Stop 2.576 GHz
b Marker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
-70 dem ML 2.47995 GHz 5.21 dém
M2 1 2.4835 GHz -38.27 dém
m3| 1 2.5 GHz -55.94 dém |
CF 2.48 GHz 1001 pts Span 8.0 MHz M4 1 2.4935 GHz -38.27 dém
— SAEE — —r - =
L L we L JU J
W o Spectrum =z
Ref Level 20,00 dém  Offset 7,86 4B w RBW 100 kHz Ref Level 20.00 dém  Offset 7.86 dB & RBW 100 kHz
lo att 30d8 SWT 18.0ps @ VBW 300kHz Mode Auto FFT fo Att 30d8 SWT 113.8ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 2000/2000 SGL Count 2000/2000
(@ 17k Max [@ 1Pk Max
m1[1] 5.64 dBm| M1[1] 5.67 dBm|
2.47600400 GHz, kb 2.47705000 GHz
10 dér mz2[1] -53.07 dBm|
P 2.48350000 GHz|
R o M\ Al / i
k AT rE bl
\ \ J 4 7 i D1 -14.364 dBmr
| { 4
10d8 L5 Vi /! 20dp
v Y / v 1
30
20 \\ i i
-0 db
-30 de — sodl”- M3
N S0 Rt 7P, ST Sep (EV PR Y BERapY § FTPTeE T S e
T
-40 dem — 60 dem
-70 dém
-50 dam
Start 2.476 GHz 1001 pts Stop 2.576 GHz
-60 dem ~ |
Type | Ref | Trc| X-value | Y-value | Function | Function Result |
-70 dem M1 2.47705 GHz 5.67 dém
M2 1 2.4835 GHz -§3.07 dém
m3| 1 2.5 GHz -52.11 dém |
CF 2.48 GHz 1001 pts Span 8.0 MHz M4 1 2.4934 GHz -49.01 dém
— —t — —— —
L L J L L L ] L
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Report No: JYTA-R12-2200003

Spectrum i Spectrum [ﬂ_:ﬂl
Ref Level 20.00 dgm Offset 7,89 dB & RBW 100 kHz Ref Level 20.00 d8m  Offset 7.89 dB w RBW 100 kHz
po Att 30dB SWT 189 us & VBW 300 kHz Mode Auto FFT o Att 30d8 SWT 113.8us @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max @ 1Pk Max
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Report No: JYTA-R12-2200003

m/4-DQPSK
Highest Channel

Hopping mode

Spectrum v Spectrum ¥
Ref Level 20,00 dBm  Offset 7.86 dB & RBW 100 kHz Ref Level 20,00 dBm Offset 7.86 dB & RBW 100 kHz
ko att 30dB SWT 18.9 s @ VBW 300 kHz Mode Auto FFT fo att 30d8 SWT 113.8ps @ VBW 300 kHz  Mode Auto FFT
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8DPSK
Lowest Channel

J

Hopping mode

- Spectrum L=
Ref Level 20.00 dgm Offset 7,89 dB & RBW 100 kHz Ref Level 20.00 d8m  Offset 7.89 dB w RBW 100 kHz
po Att 30dB SWT 189 us & VBW 300 kHz Mode Auto FFT o Att 30d8 SWT 113.8us @ VBW 300 kHz Mode Auto FFT
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8DPSK
Highest Channel

Spectrum 2 Spectrum ¥
Ref Level 20,00 dBm  Offset 7.86 dB & RBW 100 kHz Ref Level 20,00 dBm Offset 7.86 dB & RBW 100 kHz
ko att 30dB SWT 18.9 s @ VBW 300 kHz Mode Auto FFT fo att 30d8 SWT 113.8ps @ VBW 300 kHz  Mode Auto FFT
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Type | Ref | Trc | X-value | Y-value | Function | Function Result |
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Hopping mode
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5.8.2 Radiated Emission Method

Test Requirement:

FCC Part15 C Section 15.209 and 15.205

Test Frequency Range:

2380 MHz to 2410 MHz and 2465 MHz to 2520 MHz

Test Distance: 3m
Receiver setup: Frequency Detector RBW VBW Remark
Peak 1MHz 3MHz Peak Value
Above 1GHz
RMS 1MHz 3MHz Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
54.00 Average Value
Above 1GHz
74.00 Peak Value
Test setup:
= Hom Antenna Antenna Tower
- AE {
| (Tumtable) L ? 5 ; ; ), ¥ : I

Test Procedure:

1. The EUT was placed on the top of a rotating table 1.5meters above the
ground at a 3 meter camber. The table was rotated 360 degrees to
determine the position of the highest radiation.

2. The EUT was set 3 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna
tower.

3. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case
and then the antenna was tuned to heights from 1 meter to 4 meters and
the rota table was turned from 0 degrees to 360 degrees to find the
maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or
average method as specified and then reported in a data sheet.

Test Instruments:

Refer to section 4.9 for details

Test mode:

Non-hopping mode

Test results:

Pass
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GFSK Mode:
Product Name: Thermal Printer Product Model: C1S2
Test By: Raymon Zheng Test mode: DH5Tx mode
Test Channel: Lowest channel Polarization: Vertical
Test Voltage: DC5V Environment: Temp:23.6°C  Humi.: 48%
100.0 dBu¥
a0
80 Restricted quency Bands[PEAEK]
70
60 Restric| ency Bands[AYG]
50 peak
40 AVG
30
20
10
0
-10
-20
2350.000 2Z357.00 2364.00 2371.00 2378.00 (MHz) 239200 2399.00 2406.00 2413.00 2420.00
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuv dB dBuV dBuV/ dB Datector
1 2368.130 55.46 -6.68 48.78 74.00 2522 peak
2 T 23688.270 44 58 -6.68 37.90 54.00 16.10 AVG
3 2390.000 55.78 -6.67 49.11 74.00 24.89 peak
4 2390.000 44 .29 -6.67 37.62 54.00 16.38 AVG
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Product Name: Thermal Printer Product Model: C1S2
Test By: Raymon Zheng Test mode: DH5Tx mode
Test Channel: Lowest channel Polarization: Horizontal
Test Voltage: DC5V Environment: Temp.: 23.6C Humi: 48%
1000 dBu¥
90
80
70
60 v
50
40
30
20
10
0
-10
-20
2350000 235700 236400 237100 237800  ([MHz) 239200 239900 240600 241300  2420.00
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit  Over
MHz dBuV dB dBuv dBuv dB Detector

1 * 2369.250 44.76 -6.67 38.09 54.00 15.91 AVG

2 2369.390 55.44 -6.67 48.77 74.00 25.23 peak

3 2390.000  57.13 -6.67 50.46 74.00 23.54 peak

4 2390.000  44.48 -6.67 37.81 54.00 16.19 AVG
Remark:
1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Product Name:

Thermal Printer

Product Model:

C1S2

Test By:

Raymon Zheng

Test mode:

DH5 Tx mode

Test Channel:

Highest channel

Polarization:

Vertical

Test Voltage:

DC5V

Environment:

Temp: 23.6C

Humi: 48%

100.0 dBu¥

90

a0

70

60

50

40

30

20

10

0.0

Restricted Frequency Bands[PEAK]

peak

MM

AVG

2460.000 2466.00

247200 2478.00 2484 00 [MHz]

2496.00 2502.00

2508.00 2514.00

2520.00

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over
MHz dBul de dBuy dBuy dB Detector
1 2483.500 64.15 -0.36 63.79 74.00 10.21 peak
2 2483500  45.23 -0.36 44 87 54.00 9.3 AVG
3 2502.480 58.47 -0.37 58.10 74.00 15.90 peak
4 * 2502960 4547 -0.37 45.10 54.00 8.90 AVG

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700
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Product Name: Thermal Printer Product Model: C1S2
Test By: Raymon Zheng Test mode: DH5 Tx mode
Test Channel: Highest channel Polarization: Horizontal
Test Voltage: DC5V Environment: Temp:23.6°C  Humi: 48%
1000 dBu¥
90 r }
80 i
| Restricted Frequency Bands[PEAK]
70 ||
60 ' F.= o QLED handslayk peak
1]
Z X AVG
40
30
20
10
0.0
2460.000 2466.00 2472.00 2478.00 248400 [MHz] 2496.00 2502.00 2508.00 2514.00 2520.00
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuy dB dBuY dBuV dB Detector
1 2483.500 B63.99 -0.36 B63.63 74.00 10.37 peak
2 2483.500 4510 -0.36 44.74 54.00 9.26 AVG
3 2499.120 57.41 -0.37 57.04 74.00 16.96 peak
4 * 2499240 4552 -0.37 45.15 5400 8.85 AVG

Remark:
1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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mw/4-DQPSK mode

Product Name: Thermal Printer Product Model: C1S2
Test By: Raymon Zheng Test mode: 2DH5 Tx mode
Test Channel: Lowest channel Polarization: Vertical
Test Voltage: DC5V Environment: Temp:23.6°C  Humi: 48%
100.0 dBu¥
a0
80 Restricted quency Bands[PEAK)
70
60 Restrict uency Bands[AVG]
50 peak
40 AVG
30
20
10
0
-10
-20
2350.000 2357.00 2364.00 2371.00 2378.00 (MHZ) 2392.00 2399.00 2406.00 2413.00 2420.00
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over
MHz dBuV dB dBuY dBuy dB Detector
1 2362.950 56.19 -6.68 49.51 74.00 24.49 peak
2 2363.020 44 .43 -6.68 37.75 54.00 16.25 ANVG
3 2390.000 56.58 -6.67 49.91 74.00 24.09 peak
4 * 2390.000 44 62 -6.67 37.95 54.00 16.05 AVG
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Product Name: Thermal Printer Product Model: C1S2
Test By: Raymon Zheng Test mode: 2DH5 Tx mode
Test Channel: Lowest channel Polarization: Horizontal
Test Voltage: DC5V Environment: Temp:23.6°C  Humi: 48%
100.0 dBu¥
90
80 Restricted uency Bands[PEAK)
Fil)
60 Restri ency Bands[AVG])
50 peak
40 AVG
30
20
10
0
-10
-20
2350.000 2357.00 236400 2371.00 2378.00 [MHz] 2392.00 2399.00 2406.00 2413.00 2420.00
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over
MHz dBuy dB dBuY dBuV dB Detector
1 * 2369.390 44 .59 -6.67 37.92 54.00 16.08 AVG
2 2369.950 55.56 -6.67 48.89 74.00 25.11 peak
3 2390.000 56.63 -6.67 49.96 74.00 24.04 peak
4 2390.000 44 .52 -6.67 37.85 54.00 16.15 AVG
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Product Name:

Thermal Printer

Product Model:

C1S2

Test By:

Raymon Zheng

Test mode:

2DH5 Tx mode

Test Channel:

Highest channel

Polarization:

Vertical

Test Voltage: DC5V Environment: Temp:23.6°C Humi: 48%
100.0 dBu¥Y
90
80
Restricted Frequency Bands[PEAK)
70
60
peak
50
AVE
40
30
20
10
0.0
2460.000 2466.00 2472.00 2478.00 Z484.00 (MHZ) 2496.00 2502.00 Z508.00 2514.00 2520.00
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuv dB dBuv dBuV dB Datector
1 2483.500 06.58 -0.36 56.22 74.00 17.78 peak
2 " 2483.500 45.42 -0.36 45.06 54.00 894 AVG
3 2498820 57.59 -0.37 57.22 74.00 16.78 peak
4 2500.320 45.41 -0.37 45.04 54.00 8.96 AVG

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700
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Product Name:

Thermal Printer

Product Model:

C1S2

Test By: Raymon Zheng Test mode: 2DH5 Tx mode
Test Channel: Highest channel Polarization: Horizontal
Test Voltage: DC5V Environment: Temp:23.6°C  Humi: 48%
1000 dBu¥
90 ﬁh
80 .
Restricted Frequency Bands[PEAK]
70
60 d 3
| (o L L sy e peak
50 s
2 _ AVG
40
30
20
10
0.0
2460.000 2466.00 247200 2478.00 2484.00 MHz) 2496.00 2502.00 2508.00 2514.00 2520.00
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuv dBuV dB Detectar
1 2483.500 59.28 -0.36 58.92 7400 15.08 peak
2 2483.500 45.03 -0.36 44 67 54.00 9.33 AVG
3 2498.760 57.97 -0.37 57.60 74.00 16.40 peak
4 * 2499300 4535 -0.37 44,98 54.00 9.02 AVG

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700
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8DPSK mode
Product Name: Thermal Printer Product Model: C1S2
Test By: Raymon Zheng Test mode: 3DH5 Tx mode
Test Channel: Lowest channel Polarization: Vertical
Test Voltage: DC5V Environment: Temp:23.6°C  Humi: 48%
100.0 dBu¥
a0
80 Restricted Frequency Bands[PEAK]
70
60 Restrict uency Bands(AVE]
50 peak
40 AVG
30
20
10
0
-10
-20
2350.000 2Z357.00 2364.00 2371.00 2378.00 (MHz) 239200 2399.00 2406.00 2413.00 2420.00
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBu\ dB dBu\ dBuV dB Detector
1 2363.930 55.98 -6.68  49.30 74.00 24.70 peak
2 2363.930 44 .45 -6.68 37.77 54.00 16.23 AVG
3  2390.000 5653  -667 4986 7400 2414  peak
4 * 2390.000 44 61 -6.67 37.94 54.00 16.06 AVG
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Product Name:

Thermal Printer

Product Model:

C1S2

Test By:

Raymon Zheng

Test mode:

3DH5 Tx mode

Test Channel:

Lowest channel

Polarization:

Horizontal

Test Voltage:

DC5V

Environment:

Temp:23.6°C  Humi: 48%

100.0 dBu¥
90
80 HRestricted uency Bands[PEAK]
70
60
50 peak
40 AVG
30
20
10
0
-10
-20
2350.000 235700 236400 2371.00 2378.00 [MHz] 2332.00 2399.00 240600 2413.00 2420.00
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBu dBu'/ dB Detectar

1 2375620 55.70 -6.68 49.02 74.00 2498 peak

2 2375690 44.49 -6.68 37.81 54.00 16.19 AVG

3 2390.000  55.86 -6.67 49.19 74.00 24.81 peak

4 * 2390.000 4475 -6.67 38.08 54.00 15.92 AVG

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700
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Product Name: Thermal Printer Product Model: C1S2
Test By: Raymon Zheng Test mode: 3DH5 Tx mode
Test Channel: Highest channel Polarization: Vertical
Test Voltage: DC5V Environment: Temp:23.6°C  Humi: 48%
1000 dBu¥
90
80
Restricted Frequency Bands[PEAK]
70
60
peak
50
2 3
s >4 AVGE
40
30
20
10
0.0
2460.000 2466.00 247200 2478.00 2484 00 [MHz] 2496.00 2502.00 2508.00 2514.00 2520.00
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over
MHz dBuy dB dBul dBuY dB Detector
1 2483.500 59.04 -0.36 58.68 74.00 15.32 peak
2 * 2483.500 45.28 -0.36 44 92 54.00 9.08 AVG
3 2500.560 4517 -0.37 44,80 54.00 9.20 AVG
4 2500.620 55.69 -0.37 55.32 74.00 18.68 peak

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China

Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700
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Product Name:

Thermal Printer

Product Model:

C1S2

Test By:

Raymon Zheng

Test mode:

3DH5 Tx mode

Test Channel:

Highest channel

Polarization:

Horizontal

Test Voltage: DC5V Environment: Temp:23.6°C  Humi: 48%
100.0 dBu¥Y
90 h
80
Restricted Frequency Bands[PEAK)
70 ]
60 3
" AR GRS e L) peak
50
g 4 AYG
a0
30
20
10
0.0
2460.000 2Z466.00 2472.00 2478.00 248400 (MHz) 2496.00 250Z.00 2508.00 2514.00 2520.00
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over
MHz dBuv dB dBuv dBul dB Detector
1 * 2483.500 65.63 -0.36 65.27 74.00 8.73 peak
2 2483.500 45.05 -0.36 44.69 54.00 9.31 AVEG
3 2499120 56.88 -0.37 56.51 74.00 17.49 peak
4 2499.120 44,98 -0.37 44.61 54.00 9.39 AVG

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

JianYan Testing Group Co., Ltd.
No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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5.9 Spurious Emission
5.9.1 Conducted Emission Method
Test Requirement: FCC Partl5 C Section 15.247 (d)

Limit: In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement.

Test setup: Specirum Analyzer

e e
VS o o o
(= e

~ oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 4.9 for details
Test mode: Non-hopping mode
Test results: Pass
JianYan Testing Group Co., Ltd. TRF No.: JYT4b (E) -156-L

No0.760, Fengling Road, Tong’an District, Xiamen, Fujian, China
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Test plot as follows:

GFSK
Lowest Channel

(e &

ectrum £
Ref Level 20.00 dBm Offset 7,60 di & RBW 100 kHz RefLevel 20.00 d8m  Offset 7.89 d & RBW 100 kHz
fo Att 30 dB  SWT 18,9 us = VBW 300 kHz Mode Auto FFT fo Att 30d8  SWT 265ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
(@ 17K Max [@ TPi Max
M1[1] 2.46 dBm| M1[1] 1.83 dBm
2.4021771440 GHz| 10 df 2.402070 GHz|
10 My M2[1] 34 dBm)|
M1 0 d 19,890441 GHe|
o /’-\\
17.538 darm
-10
30
-20 dbi
K
40 dBm
70
-50 dém
Start 30.0 MHz 30001 pts
60 df larker |
Type | Ref | Trc | X-value 1 Y-value | _Function | Function Result |
M1 1 2.40207 GHz 1.63 dém
-70 d M2 1 19.890441 GHz | -43.34 dem
3| 1 4.996654 GHz | -45.09 dém
M3 1 7.007492 GHz -47.47 dém
CF 2.402 GHz 30001 pts Span 1.5 MHz MS 1 9.495672 GH -47.92 des
(F 2302 o S TR ‘ 3 ] -
L il J L ] J -

Middle channel

pectr
C=
Ref Level 20,00 dém Offset 7.96 dBé & RBW 100 kHz v
po Att 30de SWT 18.9ps @ VBW 300kHz Mode Auto FFT Ref Level 20.00 dém Offset 7.86 db & RBW 100 kHz
SGL Count 100/100 o Att 30ds  SWT 265ms & VBW 300 kHz Mode suto Sweep
@ 1Pk Max SGL Count 10/10
Mi[1] 2.78 dBm)| [@ 1Pk Max
2.4409677510 GHz| MI[1] 2.76 dBm)|
10 2.440900 GHz|
M1 0 i m2(1] 42 dBm
0 des /_‘/Y\ 0 dB! 15.601419 GHz
/ -10 dem
-10 derr Ly
20 dem—t
-20 des
-40
=0 70 dém
— Start 30.0 MHz 30001 pts Stap 26.5 GHz
Marker
Type | Ref | Trc | X-value 1 Y-value | Function | Function Result It
-70d ML 1 2.4409 GHz 2.76 dém
M2 1 15.601419 GHz -43.42 dam
m3| 1 4.790188 GHz | -48.70 dém
CF 2.441 GHz 30001 pts Span 1.5 Mz M4 1 7.458364 GHz -48.23 dém
Y e M5 1 9.858311 GHz -47.48 dBm
L ] ) - - —
b i L I J -
Spectrum "%" Spectri uéj
Ref Level 20,00 d8m Offset 7.86 dB & RBW 100 kHz RefLevel 2000 dgm Offset 7.96 d8 @ RBW 100 kHz
bo Att 30d8 SWT 18,9 us @ VBW 300 kHz  Mode Auto FFT lo Att 30dB SWT 265m: @ VBW 200 kHz Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
[@1Pk Max [@1Fk Max
mi[1] .15 dBm| M1[1] 4.85 dBm)
2.4799537520 GHz 10 dbm 2.479720 GHe|
10 M2[1] 15 dBm|
0 db 10.284278 GHz
e
R85 -10 dem:
D1 -14.851 dBnr
20 dB
10¢8 20 de
-30 dém
-20 5
40 d M2
=30'de -50 dBm—
i
-40
708
-50
Start 30.0 MHz 30001 pts Stop 26.5 GHz
60 Marker
Type | Ref | Tre | X-value | Ywvalue | Function | Function Result |
M1 1] 2.47972 GHz | 4.85 dém
-70 M2 1 19.284278 GHz | -43.05 dem
M3 1 4.852834 GHz | -43.01 dém
M 1] 7.637478 GH2 | -47.67 dém
CF 2.48 GHz 30001 pts MS 1 9.845958 GHz -47.31 dém
- S 3
L JL J L L J
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mw/4-DQPSK
Lowest Channel

Middle channel

[m
Ref Level 20.00 dBm Offset 7,60 di & RBW 100 kHz Ref Level 20,00 dBm Offset 7.80 dé & RBW 100 kHz
fo Att 30 dB  SWT 18,9 us = VBW 300 kHz Mode Auto FFT fo Att 30d8  SWT 265ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
(@ 17K Max [@ TPi Max
Mi[1] -1.26 dBm M1[1] -2.89 dBm
2.4021463450 GHz 10 df 2.402070 GHz
10 m2[1] dBm
0 d My 19.370747 GHz
) - N
ey _— R s
-10
?
-40 dBm
-70
-50 dém
Start 30.0 MHz 30001 pts Stop 26.5 GHz
0 Marker
Type | Ref | Trc | X-value 1 ¥-value | _Function | Function Result |
M1 1 2.40207 GHz -2.89 dém
70 d M2 1 19.370747 GHz | -43.38 dém
M3 |1 4.657838 GHz | -43.08 dém
M4 1 7.101019 GHz -47.00 dém
CF 2.402 GHz 30001 pts B MS 1 9.512436 GH; -47.57 da
E - i iz m .
L ] J wa ] [

o oo
pe v v
Ref Level 20.00 dém  Offset 7.86 B » RBW 100 kHz Ref Level 20.00 dém  Offset 786 dB = RBW 100 kHz
bo Att 0de SWT 189 ps @ VBW 200kHz  Mode Auto FFT lo Att 30de  SWT  265ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
[@ 17k Max [@ 1Pk Max
mi[1] 2.39 dBm)| Mi[1] -43.59 dBm)|
2.4408883040 GHZ| 10 19.9: 10 GHz|
10 mz(1] -43.59 dBm|
0 db 19.955734 GHz
.48 = == et -10 dém
-17.613 dBm
-10 dem
30
-20 g
_/
30
-40
-70 dém
-s0
Start 30.0 MHz 30001 pts Stop 26.5 GHz
&0 Marker |
Type | Ref | Trc | X-value 1 Y-value | Function | Function Result
[ 1 19.95551 GHz -43.59 dém
-70d 1 19.955734 GHz -43.59 dém
1 4.833423 GHz | -48.15 dBém
1 7.283662 GHz -47.99 dém
CF 2.441 GHz a0001 E[; 1 9.542139 GHz -46.09 dBm
L L J )| Wi

oo
Spectr v
Ref Level 20.00 dgm Offset 7,86 dB & RBW 100 kHz Ref Level 20.00 d8m  Offset 7.86 dB & RBW 100 kHz
bo att 30d8 SWT 18,9 s @ YBW 300 kHz  Mode buto FFT lo Att 30d2 SWT  265ms @ VBW 300 kHz  Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
@ 1Pk Max (@ 1Pk Max
Mi[1] 0.23 dBm)| Mi[1] -0.41 dBm
2.4802681410 GHz 10 df 2.479720 GHz
10 " M2[1] 3.99 dBm)|
0 df 17.969601 GHz|
o ‘\—‘ -10 df
o —
-10 )1 -19.774
/ -30 i
20
“30
-40
70
-50 dém
Start 30.0 MHz 30001 pts Stop 26.5 GHz
60d arker
Type | Ref | Tre | X-value 1 ¥-value | _Function | Function Result |
1 1| 2.47972 GHz | -0.41 dam
=70 M2 1 17.969601 GHz | -43,99 dém
M3/ 1 5.129004 GH2 | -48.87 dém
M4 1) 7.337485 GHz | -47.85 dBm
CF 2.48 GHz 30001 pts MSs 1 9.776254 GHz -47.45 dBm
. e 3
J L JU J L]
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8DPSK
Lowest Channel

C=l
pe i v
Ref Level 20,00 dém  Offset 7,89 dB & RBW 100 kHz Ref Level 20.00 d8m  Offset 7.8 dB & RBW 100 kHz
po Att 30dB SWT 189 us & VBW 300 kHz Mode Auto FFT = Att 30dé SWT 265ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
@ 1Pk Max [@ 1Pk Max
Mi[1] 9.40 dBm Mi[1] -5,75 dBm|
2.4019706510 GHz| 10 d 2.402070 GHz|
10 m2[1] 43,79 dBm
0 dBir—ir 16.550809 GHz
nde 3 -10 d8
_/»WV—’LW-.._ —
-20 d
-10
-30 dé
7
S0
-40
-70 dé
-50 dém
Start 30.0 MHz 30001 pts Stop 26.5 GHz
-60 dem Pharkar |
Type | Ref | Tre | X-value | Y-value | Function | Function Result J
M1 1] 2.40207 GHz | -5.75 dém
-70 dBm M2 1 16.550809 GHz | -43.79 dém
M3 1 4.666662 GH2 -48.35 dBm
M4 1] 7.039256 GHz | -46.86 dBm
CF 2.402 GHz 30001 pts Span 1.5 MHz S 1 9.739196 GHz -47.80 dém
—_— — e o) —
( i ] - ( i ) -

Highest Channel

pe o
Ref Level 20,00 dém Offset 7.96 d&é & RBW 100 kHz Ref Level 20.00 dém Offset 7.86 db & RBW 100 kHz
po Att 30de SWT 189ps @ VBW 300kHz Mode Auto FFT po Att 30dB  SWT  265ms & YBW 300 kHz Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
[@ 1Pk Max [@ 1Pk Max
M1[1] 0.19 dBm| MI[1] 0.93 dBm|
2.4411217460 GHz| 10 2.440900 GHz
10 dy = m21(1] -43,22 dBm)
" 0 i 19.327512 GHz|
0dB e > a6
[ e~ m\\ -10 dem
-:j(‘d/
3048
-40 dém
-70 dém
-50 dém
Start 30.0 MHz 30001 pts Stap 26.5 GHz
-60 dem uarkar |
Type | Ref | Tre | X-value 1 ¥-value |__Function | Function Result [|
ML 1 2.4409 GHz -0.93 dém
-70 Mz 1 19.327512 GHz -43.22 dém
[YE] 1 4.811364 GHz -47.96 dém
M4 1 7.437188 GHz -47.61 dém
CF 2.441 GHz 30001 pts Span 1.5 MHz MS 1 9.825665 GHz -47.79 dém
A * — - r—
L J J L] L J J [

pe Lo Spectrum [
Ref Level 20.00 d8Bm  Offset 7.86 dB & RBW 100 kHz RefLevel 2000 dgm Offset 7.96 d8 @ RBW 100 kHz
fo ALt 30dB  SWT 18,9 us = VBW 300 kHz Mode Auto FFT fo Att 30dB  SWT  265ms @ VBW 200 kHz Mode Auto Sweep
SGL Count 100/100 SGL Count 10/10
@ 1Pk Max @ 1Pk Max
mi[1] 5.22 dBm| Mi[1] +.55 dBm
2.4800264990 GHz 10 dam 2.479720 GHz
10 T mM2[1] 27 dBm
/"\/’l\_‘_ 048 17.988130 GHz
R85 -10 dem:
\ —HD1 -14.777 dBmr
-10
30 db
-40
70 dB
-50
Start 30.0 MHz 30001 pts BlDE 26.5 GHz
-60 dBm Phairkcar |
Type | Ref | Tre | X-value Y-value | Function | Function Result J
M1 || 2.47972 GHz | 4.55 dém
-70 M2 1 17.98813 GHz -43.27 dém
M3 1 4.793718 GHz -48.24 dém
M 1] 7.369249 GH2 | -48.14 dém
CF 2.48 GHz 30001 S 1 9.551838 GHz -47.77 dém
—_— —
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5.9.2 Radiated Emission Method

Test Requirement:

FCC Part15 C Section 15.209

Test Frequency Range:

9kHz to 25GHz

TestDistance: 3m
Receiver setup: Frequency Detector RBW VBW Remark
30MHz-1GHz | Quasi-peak | 120kHz 300kHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz
RMS 1MHz 3MHz Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1GHz
74.0 Peak Value
Test setup: Below 1GHz
E TT Antenna Tower
see-m 3m <J: ........ Search
BUT v ‘ // Antenna
4m /
RF Test
'? —_ L Receiver
v iV ' I !
Turn 0.8m ¢ Im \
Table '
. Ao A D%E
| |

: v [ 1
IS SIS

Ground Plane

Above 1GHz

% = e [
. :[ (Tumntable) | \
- e o

Ham Antenna
AE EUT

Antenna Tower

}—

Test Procedure:

1. The EUT was placed on the top of a rotating table 0.8m(below
1GHz)/1.5m(above 1GHz) above the groundat a 3 meter chamber.The
table was rotated 360 degrees todetermine the position of the highest

radiation.

2. The EUT was set 3 meters away from the interference-receiving
antenna, whichwas mounted on the top of a variable-height antenna
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tower.

3. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case
and thenthe antenna was tuned to heights from 1 meter to 4 meters and
the rotatablewas turned from O degrees to 360 degrees to find the
maximum reading.

5. The test-receiver system was set to Peak Detect Function and
SpecifiedBandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or
average method as specified and then reported in a data sheet.

Test Instruments:

Refer to section 4.9 for details

Test mode:

Non-hopping mode

Test results:

Pass

Remark:

1. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found
the Y-axis is the worst case.

2. 9 kHz to 30 MHz is noise floor, so only shows the data of above 30MHz
in this report.
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Measurement Data(worst case):

Below 1GHz:
Product Name: Thermal Printer Product Model: C1s2
Test By: Raymon Zheng Test mode: BT Tx mode
Test Frequency: 30 MHz ~ 1 GHz Polarization: Vertical
Test Voltage: DC5V Environment: Temp: 23.6C Humi: 48%
70.0 dBu¥/m
60
FCC Part 15C|Below 1GHz Radiation
1] Margin-6_dB
|
40 l I
I , .
30 3
20 W" ﬁ
10
0.0
30.000 40 60 70 80 [MHz] 300 400 500 GO0 700  1000.000
Feading Correct Measure- o
Mo. Mk. Freq. Level  Factor ment  Limit Over
kMHz dBuy dB dBuim dBuim dB Deatector

1 62.2128 39.83 -16.43 23.40 40,00 -16.60 QP

2 131.7576 40.64 -17.74 22.90 4350 -20.680 QP

3 144.3348 49.06 -17.83 31.23 4350 <1227 QP

4 264 7457 44.48 -12.22 32.26 46.00 -13.74 QF

5 275.1570 41.45 -11.89 29.56 46.00 -16.44 QP

B B47.3854 23.57 -3.67 19.90 46.00 -26.10 QP
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Name: Thermal Printer Product Model: C1s2
Test By: Raymon Zheng Test mode: BT Tx mode
Test Frequency: 30 MHz ~ 1 GHz Polarization: Horizontal
Test Voltage: DC5V Environment: Temp: 23.6°C Humi: 48%
700 dBuV/m
60
FCC Part 15C Below 1GHz Radiation
b Margin -6_dB
|
40 I
3
30
1
20 6
10
0.0
30.000 40 50 G0 70 80 (MHz) 300 400 500 GOD 700  1000.000
Reading Correct Measure- o
No. Mk. Freq.  Level Factor ment Limit ~ Owver
hHz dBut dB dBuim dBulim dB Datactar

1 62.8708 37.53 -16.50 21.03 4000 -18.97 QP

2 131.7577 41.54 -17.74 23.80 4350 -19.70 QP

3 7 1443348 52.03 -17.83 34.20 4350 -830 QP

4 155.9101 43.01 -17.41 25.60 4350 -17.90 QP

5 264.7457 4472 -12.22 32.50 46.00 -13.50 QP

B 647.3856 22.07 -3.67 18.40 46.00 -27Y.60 QP
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Above 1GHz:
Test channel: Lowest channel
Detector: PeakValue
Correct T
Frequency Read Level Factor Level Limit Line Over Limit Polarization
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)

4804.00 37.01 7.54 44,55 74.00 -29.48 Vertical
4804.00 43.26 7.54 50.80 74.00 -23.20 Horizontal
Detector: AverageValue

t
Frequency Read Level E;é:grc Level Limit Line Over Limit Polarization
(MHz) (dBuVv) (dB) (dBuVv/m) (dBuVv/m) (dB)

4804.00 23.60 7.54 31.14 54.00 -22.86 Vertical
4804.00 27.97 7.54 35.51 54.00 -18.49 Horizontal
Test channel: Middle channel
Detector: PeakValue

Correct
Frequency Read Level Factor Level Limit Line Over Limit Polarization
(MHz) (dBuVv) (dB) (dBuVv/m) (dBuVv/m) (dB)

4882.00 41.72 7.79 49.51 74.00 -24.49 Vertical
4882.00 41.64 7.79 49.43 74.00 -24.57 Horizontal
Detector: AverageValue

Correct
Frequency Read Level Factor Level Limit Line Over Limit Polarization
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)

4884.00 28.06 7.79 35.85 54.00 -18.15 Vertical
4884.00 26.94 7.79 34.73 54.00 -19.27 Horizontal
Test channel: Highest channel
Detector: PeakValue

Correct s o
Frequency Read Level Factor Level Limit Line Over Limit Polarization
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)

4960.00 39.74 8.06 47.80 74.00 -26.20 Vertical
4960.00 44.11 8.06 52.17 74.00 -21.83 Horizontal
Detector: AverageValue
Frequency Read Level lga?ggft Level Limit Line Over Limit Polarization

(MHz) (dBuVv) (dB) (dBuVv/m) (dBuVv/m) (dB)
4960.00 26.42 8.06 34.48 54.00 -19.52 Vertical
4960.00 26.98 8.06 35.04 54.00 -18.96 Horizontal
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor.
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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