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1. General Information

1.1.

1.2.

Client Information

Applicant Shenzhen Qunsuo Technology Co., Ltd.

Address 3rd Floor, C3 Building, Hengmingzhu Industrial Park, Xixiang, Baoan District,
Shenzhen, Guangdong, China

Manufacturer Shenzhen Qunsuo Technology Co., Ltd.

Address 3rd Floor, C3 Building, Hengmingzhu Industrial Park, Xixiang, Baoan District,
Shenzhen, Guangdong, China

General Description of EUT (Equipment Under Test)

Product Name

Bluetooth Thermal Printer

Models No. QS5803
Serial No. QS5801, QS5802, QS8001, QS7601, QS5801SE, QS5803SE, QS8001SE
Trademark %

QS

Note: All above models are identical in schematic, structure and critical components except for different

model number and appearance; We choose QS5803 for test.

Operation Frequency: 2402MHz~2480MHz

Transfer Rate: 1/2/3 Mbits/s

Number of Channel: 79 Channels
Product

Description Modulation Type: GFSK, 1/4-DQPSK, 8-DPSK
Modulation Technology: FHSS
Antenna Type: Integral PCB Antenna
Antenna Gain: 0 dBi
Adapter: AC100-240V, 50/60Hz, DC 9V, 1.5A

Power Supply EUT: Input DC 9V, 1.5A
Li-ion battery DC 7.4V 1400mAh

Note:

(1) For a more detailed features description, please refer to the manufacturer’s specifications or the

User’s Manual.
(2) Channel List:

Channel Frequency Channel Frequency Channel Frequency
(MHz) (MHz) (MHz)
00 2402 27 2429 54 2456

3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
Fax: (86)-0755-29765125

Tel: (86)-0755-23498786
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01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454
26 2428 53 2455

Remark: Channel 0, 39 &78 selected for GFSK, 1/4-DQPSK and 8DPSK.

1.3. Block Diagram Showing The Configuration of System Tested

l [ .:[ W

EUT

Keyboard Mouse

3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
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1.4. Description of Support Units
Name Model Serial Number Manufacturer
Printer HP1020 CNCJ410726 HP
LCD Monitor G205HV 10306738385 ACER
PC ASPIREM1830 PTSF90C00305005CAC3000 ACER
Keyboard SK-9625 KBUSB1580500037E0100 ACER
Mouse MS.11200.014 M-UAY-ACR2 ACER

1.5. External I/0 Cable

Cable Description Length(m) From/ Port To
Shielding Detachable USB Cable 1.5 Host PC Mouse
Shielding Detachable K/B Cable 1.5 Host PC Keyboard
Shielding Detachable serial Cable 1.5 Host PC Printer
Shielding Detachable VGA Cable 1.5 Host PC LCD Monitor
x;:?thzlﬁ:?egczféichable USB Cable 10 EUT Host PC

1.6. Description of Test Mode

To investigate the maximum EMI emission characteristics generates from EUT, the test system was
pre-scanning tested base on the consideration of following EUT operation mode or test configuration
mode which possible have effect on EMI emission level. Each of these EUT operation mode(s) or test
configuration mode(s) mentioned follow was evaluated respectively.

Test Mode Description
Charging & Printing mode Keep the EUT in Charging & Printing mode
Transmitting mode Keep the EUT in Transmitting mode with worst case data rate
Remark GFSK(1Mbps) is the worst case mode

Remark: The sample was placed 0.8m 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.

———
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1.7. Test Instruments List
Item | Test Equipment Manufacturer Model No. Cal. Date Cal. Due date
SCHWARZBECK
1 Bilog Antenna VULB9163 Mar. 28, 2014 Mar. 27, 2015
MESS-ELEKTRONIK

Double-ridged SCHWARZBECK

2 BBHA9120D Mar. 28, 2014 Mar. 27, 2015
waveguide horn MESS-ELEKTRONIK

3 Coaxial Cable N/A N/A Mar. 28, 2014 Mar. 27, 2015

4 Coaxial Cable N/A N/A Mar. 28, 2014 Mar. 27, 2015

5 Coaxial cable N/A N/A Mar. 28, 2014 Mar. 27, 2015

6 Coaxial Cable N/A N/A Mar. 28, 2014 Mar. 27, 2015

7 Coaxial Cable N/A N/A Mar. 28, 2014 Mar. 27, 2015
Amplifier

8 HP 8447D Mar. 28, 2014 Mar. 27, 2015
(10kHz-1.3GHz)
Amplifier Compliance Direction

9 PAP-1G18 Mar. 28, 2014 Mar. 27, 2015
(1GHz-18GHz) Systems Inc.
Pre-amplifier AFS33-18002

10 Rohde & Schwarz Mar. 28, 2014 Mar. 27, 2015
(18-26GHz) 650-30-8P-44

11 Horn Antenna ETS-LINDGREN 3160 Mar. 28, 2014 Mar. 27, 2015
Positioning

12 uc UC3000 N/A N/A
Controller
Spectrum

13 analyzer Rohde & Schwarz FSP Mar. 28, 2014 Mar. 27, 2015
9kHz-30GHz
EMI Test

14 ] Rohde & Schwarz ESPI Mar. 28, 2014 Mar. 27, 2015
Receiver

15 Loop antenna Laplace instrument RF300 Mar. 28, 2014 Mar. 27, 2015
Universal radio

16 communication Rhode & Schwarz CMU200 Mar. 28, 2014 Mar. 27, 2015
tester

17 Signal Analyzer Rohde & Schwarz FSIQ3 Mar. 28, 2014 Mar. 27, 2015

1.8. Laboratory Location

Shenzhen Certification Technology Service Co., Ltd.

Address: 2F, Building B, East Area of Nanchang Second Industrial Zone, Gushu 2nd Road, Bao’an

District, Shenzhen 518126, P.R. China

At the time of testing, the Laboratory is accredited. It is listed in the United States of American Federal

Communications Commission (FCC), and the registration number is 197647.
Tel:86-755-86375552

Fax: 86-755-26736857

3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China

Tel: (86)-0755-23498786

Fax: (86)-0755-29765125
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2. Test Summary

Standard Section Test Item Judgment
15.203/15.247(c) Antenna Requirement PASSED
15.207 Conducted Emission PASSED
15.247(b)(1) Conducted Peak Output Power PASSED
15.247(a)(1) 20dB Occupied Bandwidth PASSED
15.247(a)(1) Carrier Frequencies Separation PASSED
15.247(a)(1) Hopping Channel Number PASSED
15.247(a)(1) Dwell Time PASSED
Crcuson st 7 dly 2002) | Hopoing Secence.
15.205/15.209 Spurious Emission PASSED
15.247(d) Band Edge PASSED
Remark: “N/A” is an abbreviation for Not Applicable.

———
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3. Antenna Requirement

3.1. Standard Requirement
3.1.1 Test standard

FCC Part15 Section 15.203 /247(c)
3.1.2 Requirement

1) 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.

2) 15.247(c) (1)(i) requirement:

Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi provided the
maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that the
directional gain of the antenna exceeds 6 dBi.

3.2. Antenna Connected Construction

The bluetooth antenna is an integral antenna which permanently attached, and the best case gain of the
antenna is 0 dBi. It complies with the standard requirement.

Q|| _
I: =4 1
[ L85 550 BT Antenna
.‘." g i s
B P
=2 g :ﬂ

———
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4. Conducted Emission Test

4.1. Test Standard and Limit
41.1 Test Standard

FCC Part15 Section 15.207
4.1.2 Test Limit

Conducted Emission Test Limit

Maximum RF Line Voltage (dBuV)
Frequency
Quasi-peak Level Average Level
150kHz~500kHz 66 ~ 56 * 56 ~ 46 *
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Remark: (1) *Decreasing linearly with logarithm of the frequency.
(2) The lower limit shall apply at the transition frequencies.

4.2. Test Setup

Shielding Room

Tas! Recaiver

AE

......

LISN2

Ground Reference Plane

4.3. Test Procedure

1) The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization
Network) which provides a 50 Q /50uH + 5 Qlinear impedance. The power cables of all other units of
the EUT were connected to a second LISN 2, which was bonded to the ground reference plane in
the same way as the LISN 1 for the unit being measured. A multiple socket outlet strip was used to
connect multiple power cables to a single LISN provided the rating of the LISN was not exceeded.

2) The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane.
And for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane.

The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0.4 m from
the vertical ground reference plane. The vertical ground reference plane was bonded to the horizontal
———
3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
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ground reference plane. The LISN 1 was placed 0.8 m from the boundary of the unit under test and
bonded to a ground reference plane for LISNs mounted on top of the ground reference plane. This
distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT and
associated equipment was at least 0.8 m from the LISN 2.

The Test Receiver setup: RBW=9kHz, VBW=30kHz, Sweep time= auto

4.4. Test Data

Please to see the following pages

———
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EUT: Bluetooth Thermal Printer M/N: QS5803
Operating Condition: Charging & Printing mode
Test Site: Shielded room
Operator: Jason
Test Specification: AC120V/60Hz
Polarization: Line
Note Tem:25C  Hum:50%
schel (dBuv)
70
FCCPART15B QP

60

FCCPART15B AV

50
40
30
20{ {
10f
n150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Read LISN Cable Limit Over
Freq Level Factor Loss Level Line Limit Remark
" MHz  dBuV @ dB  dB  dBuV  dbuv g) S e
1 D.166 23.58 10.24 0.78 34.60 65.16 -30.56 QP
2 D.166 12.89 10.24 0.78 23.91 0B5.16 -31.20 Average
3 0.299 28.54 10.26 0.74 39.54 60.28 -20.74 QP
q 0.337 30.49 10.27 0.73 41.49 69.27 -17.78 QP
5 D.358 31.12 10.27 D.7T3 42,12 BB.7T8 -16.66 QP
6 0.358 25.92 10.27 0.73 36.92 48.78 -11.86 Average
7 0.727 31.61 10.18 0.78 42.57 656.00 -13.43 QF
8 0.727 15.52 10.18 0.78 26.48 46.00 -19,52 Average
e 0.848 14.44 10.20 0.82 25.46 46.00 —-20.54 Average
10 1.077 24.09 10.22 0.88 36.19 66.00 -20.81 QP
11 1.184 12.52 10.23 0.89 23.64 46.00 -22.36 Average
12 2.4356 9.69 10.28 0.94 20.91 46.00 -25.09 Average

3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
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Conducted Emission Test Data

EUT: Bluetooth Thermal Printer M/N: QS5803
Operating Condition: Charging & Printing mode
Test Site: Shielded room
Operator: Jason
Test Specification: AC 120V/60Hz
Polarization: Neutral
Note Tem:25°C Hum:50%

wuﬂﬂ!l (dBuVv)

70|

ﬂ;\ : FCC PART15B QP

[ FCC PART15B AV
50 \h\“-n.. I
10| R 1 ;
Al i
30|11 / 1|® :
¥ ] \ 1 2
2“ Yt -\‘,1‘. i l1 .F_:th_._! ed iy ¥ L
11 ! I P :,\_‘I.V!!- . r
.{ .' | “' . % = a
10 . .‘1 o ' 1 ' L LTI o — -
150.2 0.5 1 2 5 10 20 Jo
Frequency (MHz)
Kead LISN Cable ngit Over

Freq Level Factor Loss Level Line Limit Remark

TP —— R— o ——

1 0.166 24.90 10.26 0.78 35.94 65.16 -29,22 QP

2 0.166 15.70 10.26 0.78 26.T4 55.16 -28.42 Average
3 0.327 30.34 10.25 0.73 41.32 59.53 -18.21 QP

q 0.334 23.34 10.26 0.73 34.32 49.35 -15.03 Average
5 0.358 30.74 10.26 0.73 41.72 58.78 -17.06 QP

6 0.358 24.5%4 10.25 0.7T3 35.52 48.78 -13.26 Average
T 0.377 23.24 10.26 0.72 34.22 48.34 -14. 12 Average
8 0.497 28.60 10.28 0.76 39.64 056.05 -16.41 QP

g 1.100 26.57 10.21 0.88 37.66 56.00 -18.34 QP
10 2.066 12.26 10.2T7 0.96 23.49 46.00 -22,51 Average
11 2.121 23.20 10.27 0.96 34.51 ©6.00 -21.49 QP
12 3.364 12.09 10.28 0.91 23.28 46.00 -22.72 Average

3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
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5. Conducted Peak Output Power Test

5.1. Test Standard and Limit
5.1.1 Test Standard
FCC Part15 C Section 15.247 (b)(3)

5.1.2 Test Limit

FCC Part 15 Subpart C(15.247)

. Frequency Range
Test Item Limit (MHz)
Hopping Channels>75 Power<1W(30dBm) -
Peak Output Power Other <125 mW(21dBm) 2400~2483.5

5.2. Test Setup

5.3. Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
RBW=1MHz, VBW=3MHz, Detector=Peak (If 20dB BW <1 MHz)
RBW=3MHz, VBW=10MHz, Detector=Peak (If 20dB BW > 1 MHz)

(3) The EUT was set to continuously transmitting in the max power during the test.

5.4. Test Data

———
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GFSK mode
Channel Number | Channel Frequency Test Result Limit Judgment
(MHz) (dBm) (30dBm)
CH 00 2402 3.01 21 PASSED
CH 39 2441 3.67 21 PASSED
CH 78 2480 3.97 21 PASSED
m/4-DQPSK mode
Channel Number | Channel Frequency Test Result Limit Judgment
(MHz) (dBm) (30dBm)
CH 00 2402 2.27 21 PASSED
CH 39 2441 2.95 21 PASSED
CH 78 2480 3.19 21 PASSED
8DPSK mode
Channel Number | Channel Frequency Test Result Limit Judgment
(MHz) (dBm) (30dBm)
CH 00 2402 2.14 21 PASSED
CH 39 2441 2.95 21 PASSED
CH 78 2480 3.19 21 PASSED

Remark: Test plot as follows
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Modulation mode

GFSK mode

RBW 1 MHz  RF Att 30 dB
Ref Lvi VBW 3 MHz
13 dBm swT s unit dBm
1 6.5 dp Offset
-2
Center 2.402 GHz 500 kHz/ Span 5 MHz
Date: 15.APR.2014 11:11:41
RBW 1 MHz  RF Att 30 dB
Ref Lvi VBW 3 MHz
22 dBm swT 5 ms unit dBm
20l —6-5 dp OFfset
Center 2.441 GHz 500 kHz/ Span 5 MHz
Date: 15.APR.2014 11:42:15
RBW 1 MHz  RF Att 30 dB
Ref Lvi W 3
22 dBm swT 5 ms Ui dB
Center 2.48 GHz 500 kHz/ Span 5 MHz
pate: 15.APR.2014 11:52:16
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Modulation mode m/4-DQPSK
RBW 3 MHz RF Att 30 dB
Ref LvI vBW 10 MHz
22 dBm SWT 5 ms unit dBm
20 6.5 dpB Offset
Center 2.402 GHz 1 MHz/ Span 10 MHz
Date: 15.APR.2014 11:29:09
&, RBW 3 MHz RF Att 30 dB
4’ Ref LviI VBW 10 MHz
22 dBm SWT 5 ms unit dBm
=2
Center 2.441 GHz 1 MHz/ Span 10 MHz
Date: 15.APR.2014 11:40:44
RBW 3 MHz RF AtL 30 dB
Ref LvI VBW 10 MHz
22 dBm SWT 5 ms unit dBm
Center 2.48 GHz 1 MHz/ Span 10 MHz
Date: 15.APR.2014 11:53:58

———
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RBW 3 MHz  RF Att 30 dB
Ref Lvi VBW 10 MHz
22 dBm swT 5 ms unit dBm
200 —6.5 dp OFfset
Center 2.402 GHz 1 MHz/ Span 10 MHz
Date: 15.APR.2014 11:34:25
s RBW 3 MHz  RF Att 30 dB
4’ Ref Lvi VBW 10 MHz
22 dBm SWT 5 ms Unit dBm
-2
Center 2.441 GHz 1 MHz/ Span 10 MHz
Date: 15.APR.2014 11:35:44
RBW 3 MHz  RF Att 30 dB
Ref Lvi vBW 10 MHz
22 dBm swT 5 ms Unit dBm
Center 2.48 GHz 1 MHz/ Span 10 MHz
Date: 15.APR.2014 12:01:59
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6. 20dB Occupy Bandwidth Test

6.1. Test Standard and Limit
6.1.1 Test Standard
FCC Part15 C Section 15.247 (a)(1)

6.1.2 Test Limit

FCC Part 15 Subpart C(15.247)

- Frequency Range
Test Item Limit (MHz)
Bandwidth 20dB bandwidth 2400~2483.5

6.2. Test Setup

6.3. Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
Bandwidth: RBW=30 kHz, VBW=100 kHz, detector= Peak

6.4. Test Data

Channel Channel 20dB Bandwidth
Number Frequency (kHz)
GFSK m/4-DQPSK 8DPSK
CH 00 2402(MHz) 585 1152 1182
CH 39 2441(MHz) 561 1152 1182
CH78 2480(MHz) 561 1152 1182
Remark: Test plot as follows

———
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Modulation mode GFSK mode

RBW 10 kHz ~ RF Att 30 dB
Ref Lvi VBW 30 kHz
22 dBm swT 50 ms unit dBm
10|
|-D1 2.7 dBm
|——D2 |-17.33 (B
-20|
-7
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 15.APR.2014 11:17:48
RBW 10 kHz  RF Att 30 dB
% Ref LvI vBW 30 kHz
22 dBm swT 50 ms unit dBm

20|

|-D1 3.49 dBm

D2 |-16.51 [dBm

2441MHz

-40|
Center 2.441 GHz 200 kHz/ Span 2 MHz
Date: 15.APR.2014 11:43:39
a/ RBW 10 kHz  RF Att 30 dB
4’ Ref Lvi vBW 30 kHz
22 dBm swT 50 ms unit dBm
20|
D1 3.76 dBm
10|
D2 |-16.24 (B
-40|
Center 2.48 GHz 200 kHz/ Span 2 MHz
Date: 15.APR.2014 11:50:25

———
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Modulation mode m/4-DQPSK
RBW 30 kHz RF Att 30 dB
Ref LvI vBW 100 kHz
22 dBm SWT 14 ms unit dBm
T
T
10}
-20| D2 |-19.92 [dBm
-50|
Center 2.402 GHz 500 kHz/ Span 5 MHz
Date: 15.APR.2014 11:31:00
RBW 30 kHz RF Attt 30 dB
Ref LvI vBwW 100 kHz
22 dBm SWT 14 ms unit dBm
D1 0.75 dBm
D2 |-19.25 [dB:
-50|
Center 2.441 GHz 500 kHz/ Span 5 MHz
Date: 15.APR.2014 11:39:37
RBW 30 kHz RF Att 30 dB
% Ref LvI VBW 100 kHz
22 dBm swT 14 ms unit dBm
20}
D1 1.15 dBm
10|
D2 |-18.85 |dBi
-40|
Center 2.48 GHz 500 kHz/ Span 5 MHz
Date: 15.APR.2014 11:56:46
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Modulation mode 8DPSK

RBW 30 kHz RF Att 30 dB
Ref Lvi VBW 100 kHz
22 dBm swT 14 ms unit dBm
10
-20] D2 |-20.05 {dBm
-50]
Center 2.402 GHz 500 kHz/ Span 5 MHz
Date: 15.APR.2014 11:33:17
RBW 30 kHz RF Att 30 dB
Ref Lvi VBW 100 kHz
22 dBm swT 14 ms unit dBm

D1 0.72 dBm

D2 |-19.28 |dB

2441MHz

-50

Center 2.441 GHz 500 kHz/ Span 5 MHz
Date: 15.APR.2014 11:37:42
a/ RBW 30 kHz  RF Att 30 dB
4’ Ref Lvi VBW 100 kHz
22 dBm swT 14 ms unit dBm
20] =5 f

| D1 1.45 dBm

D2 |-18.95 |[dBm

2480MHz

-40|

Center 2.48 GHz 500 kHz/ Span 5 MHz

Date: 15.APR.2014 11:59:06

———
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7. Carrier Frequency Separation Test

7.1. Test Standard and Limit
7.1.1 Test Standard
FCC Part15 C Section 15.247 (a)(1)

7.1.2 Test Limit

FCC Part 15 Subpart C(15.247)

Test Item Limit Frequ?'\r;lCHyZ?ange
>25KHz or >two-thirds of
Channel Separation the 20 dB bandwidth 2400~2483.5
(Which is greater)

7.2. Test Setup

7.3. Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
RBW=100 kHz, VBW=300 kHz, detector= Peak, Sweep Time =auto.

(3) The EUT was set to the Hopping Mode for Channel Separation Test and continuously transmitting
for the Test.

7.4. Test Data

———
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GFSK mode
Channel Number | Channel Frequency Test Result Limit Judgment
(MHz) (dBm) (30dBm)
CH 00 2402 1004 374.000 PASSED
CH 39 2441 1004 374.000 PASSED
CH 78 2480 1004 374.000 PASSED
m/4-DQPSK mode
Channel Number | Channel Frequency Test Result Limit Judgment
(MHz) (dBm) (30dBm)
CH 00 2402 1004 768.000 PASSED
CH 39 2441 1004 768.000 PASSED
CH 78 2480 1004 768.000 PASSED
8DPSK mode
Channel Number | Channel Frequency Test Result Limit Judgment
(MHz) (dBm) (30dBm)
CH 00 2402 1004 788.000 PASSED
CH 39 2441 1008 788.000 PASSED
CH78 2480 1004 788.000 PASSED
Remark: Test plot as follows
According to section 6.4
Test Mode 20dB bandwidth (kHz) Limit (kHz)
(worse case) (Carrier Frequency Separation)
GFSK 561 374.000
1/4-DQPSK 1152 768.000
8DPSK 1182 788.000
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® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz 0.12 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.004000000 MHz
10 offfet 6.5 dB 2 | Marker[ 1 [T1
384 dBm
Lo /’\W N e achoo_cuz | EM
-
-90
Center 2.4025 GHz 200 kHz/ Span 2 MHz
Date: 16.APR.2014 15:26:16
® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -0.15 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.004000000 MHz
10 Offfet 6.5 dB 2 | marker[ 1 [T1
/'\/J_‘ alo7 dem
. N eanhoo cuz | KN
=g |
-90
Center 2.4415 GHz 200 kHz/ span 2 MHz
Date: 16-APR.2014 15:29:51
® “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -0.08 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.004000000 MHz
10 Offset 6.% dB 2 | Marker| 1 [T1
432 dBm
| [
Ja N anhon cus|EE
[ PK
=g |
2480MHz os
-90
Center 2.4795 GHz 200 kHz/ Span 2 MHz
Date: 16.APR.2014 15:32:05
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Modulation mode

m/4-DQPSK

®

Ref 10 dBm

Att 20 dB

RBW 100 kHz Delta 2
VBW 300 kHz
SWT 2.5 ms

1
0.03 dB
1.004000000 MHz

Date: 16.APR.2014 15:33:50

10 Offget 6.5 dB Marker| 1 [T1
1 2 2l40 dBm
Lo FanN Z3g36poo crz| M
™S e Iy —~—
|
-90
Center 2.4025 GHz 200 kHz/ Span 2 MHz
Date: 16.APR.2014 15:40:05
® “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -0.03 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.004000000 MHz
10 offfet 6.4 dB ,, | marker| 1 T2
- 2180 dBm
AL~ /AN Dl Zng3shon cu
M — e T A
2441MHz o
-90
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Date: 16.APR.2014 15:37:27
® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -0.08 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.004000000 MHz
10 Offget 6.5 dB 2 Marker| 1 [T1
al32 dem
| | ——
™~ T -
x|
-90
Center 2.4795 GHz 200 kHz/ Span 2 MHz
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Modulation mode 8DPSK

® “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz 0.06 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.004000000 MHz
10 Offset 6.% dB Marker| 1 [T1
= 2 2128 dBm
N | Ammgashoo cuz |

= LN N
sl DN [\

2402MHz

-90

Center 2.4025 GHz 200 kHz/ Span 2 MHz

Date: 16.APR.2014 15:42:19

® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -0.11 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.008000000 MHz
10 Offfet 6.5 dB 5 | marker| 1 [T2
3l 07 dBm

Lo /N~ neachoo cuz | R
V\\ ,«w«\v&\ [ —_]
x|

2441MHz

-90

Center 2.4415 GHz 200 kHz/ Span 2 MHz

Date: 16.APR.2014 15:45:44

® “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -0.05 dB
Ref 10 dBm Att 20 dB SWT 2.5 ms 1.004000000 MHz
10 offfet 6.4 dB _ | marker| 1 T2
2l o2 dm
P B e S s

| /\r\ L

2480MHz o8

-90

Center 2.4795 GHz 200 kHz/ Span 2 MHz

Date: 16.APR.2014 15:49:07
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8. Number of Hopping Channel

8.1. Test Standard and Limit
8.1.1 Test Standard
FCC Part15 C Section 15.247 (a)(1)

8.1.2 Test Limit

FCC Part 15 Subpart C (15.247)

. Frequency Range
Test Item Limit (MH2)
Number of Hopping Channel >15 channels 2400~2483.5

8.2. Test Setup

8.3. Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting: RBW=100 kHz, VBW=300 kHz, Detector=Peak, Sweep time= Auto.

(3) The EUT was set to the Hopping Mode for Channel Separation Test and continuously transmitting
for the Test.

8.4. Test Data

Mode Quantity of Hopping Limit Judgment
Channel
GFSK, m1/4-DQPSK, 8DPSK 79 >15 PASSED

———
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Modulation mode

GFSK mode

& cor 1

RBW 100 kHz

VBW 300 kHz
26 dBm SWT 25 ms
6.5 dp Offse

RF Att 30 dB

unit dBm

-7

Date:

Center 2.441 GHz

10 MHz/

15.APR.2014 12:53:51

Span 100 MHz

Modulation mode

m/4-DQPSK

® Ref Lvi

RBW 100 kHz

VBW 300 kHz
26 dBm SWT 25 ms
6.5 dp Offse

RF ALt 30 dB

unit dBm

21

1

-7

Date:

Center 2.441 GHz

10 MHz/

15.APR.2014 12:47:08

Span 100 MHz

Modulation mode

8DPSK

% Ref Lvi

RBW 100 kHz

VBW 300 kHz
22 dBm SWT 25 ms
6.5 dp Offse

RF Att 30 dB

unit dBm

2

1

Date:

Center 2.441 GHz

10 MHz/

15.APR.2014 12:33:21

Span 100 MHz

3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China

Tel: (86)-0755-23498786

Fax: (86)-0755-29765125

www.ata-test.com




ATA Testing Technology Service Co., Ltd.

Report No.: ATA140416001F Page: 30 of 53

9. Dwell Time Test

9.1. Test Standard and Limit
9.1.1 Test Standard
FCC Part15 C Section 15.247 (a)(1)

9.1.2 Test Limit

FCC Part 15 Subpart C(15.247)

Section Test Item Limit

15.247(a)(1) Dwell time 0.4 sec

9.2. Test Setup

9.3. Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the

block diagram above.

(2) Spectrum Setting: RBW=1MHz, VBW=1MHz, Span=0Hz, Detector=Peak

(3) Use video trigger with the trigger level set to enable triggering only on full pulses.
(4) Sweep Time is more than once pulse time.

(5) Set the center frequency on any frequency would be measure and set the frequency span to zero

span.

(6) Measure the maximum time duration of one single pulse.
(7) Set the EUT for packet transmitting.

(8) Measure the maximum time duration of one single pulse.
(9) The EUT was set to the Hopping Mode for Dwell Time Test

9.4. Test Data
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For GFSK, 11/4-DQPSK and 8DPSK:
The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
The lowest channel (2402MHz), middle channel (2441MHz), highest channel (2480MHz) as below

DH1 time slot=0.399*(1600/ (2*79))*31.6=127.68ms
DH3 time slot=1.653*(1600/ (4*79))*31.6=264.48ms
DHS5 time slot=2.918*(1600/ (6*79))*31.6=311.25ms

2-DH1 time slot=0.399*(1600/ (2*79))*31.6=127.68ms
2-DH3 time slot=1.689*(1600/ (4*79))*31.6=270.24ms
2-DH5 time slot=2.918*(1600/ (6*79))*31.6=311.25ms

3-DH1 time slot=0.403*(1600/ (2*79))*31.6=128.96ms
3-DH3 time slot=1.665%(1600/ (4*79))*31.6=266.40ms
3-DH5 time slot=2.942*(1600/ (6*79))*31.6=313.81ms

Mode Packet Total of Dwell Period Time Limit Judgment
(ms) (s) (s)

DH1 0.12768 31.60 PASS
GFSK DH3 0.26448 31.60 PASS
DH5 0.31125 31.60 PASS
2-DH1 0.12768 31.60 PASS
/4-DQPSK 2-DH3 0.27024 31.60 0.4 PASS
2-DH5 0.31125 31.60 PASS
3-DH1 0.12896 31.60 PASS
8DPSK 3-DH3 0.26640 31.60 PASS
3-DH5 0.31381 31.60 PASS

Remark: Test plot as follows

———
3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
Tel: (86)-0755-23498786 Fax: (86)-0755-29765125 www.ata-test.com



ATA Testing Technology Service Co., Ltd.

Report No.: ATA140416001F Page: 32 of 53

Modulation mode GFSK mode

RBW 1 MHz RF ATt 20 dB
Ref LvI vBW 1 MHz

10 dBm SWT 1ms unit dBm

2 dB pffset

DH1

9
Center 2.441 GHz 100 vs/
Date: 17.APR.2014 05:36:11
RBW 1 MHz RF ATt 20 dB
Ref Lvi VBW 1 MHz
10 dBm SWT 3 ms unit dBm

2 dB pffset

DH3

Center 2.441 GHz 300 ys/
Date: 17.APR.2014 05:38:29
RBW 1 MHz RF Att 20 dB
Ref LvI VBW 1 MHz
10 dBm SWT 4 ms unit dBm

2 dB pffset

DH5 »

Center 2.441 GHz 400 ys/

Date: 17.APR.2014 05:41:12

———
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Modulation mode m/4-DQPSK

RBW 1 MHz RF ATt 20 dB
Ref Lvi VBW 1 MHz

10 dBm SWT 1ms unit dBm

R
2 dB pffset

2-DH1

9
Center 2.441 GHz 100 vs/
Date: 17.APR.2014 05:43:13
RBW 1 MHz RF Att 20 dB
Ref LvI VBW 1 MHz
10 dBm SWT 3 ms unit dBm

2 dB pffset

2-DH3 -

Center 2.441 GHz 300 ys/
Date: 17.APR.2014 05:44:22
RBW 1 MHz RF ATt 20 dB
Ref Lvi vBW 1 MHz
10 dBm SWT 4 ms unit dBm

2 dB pffset

2-DH5

Center 2.441 GHz 400 ys/

Date: 17.APR.2014 05:45:56
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Modulation mode 8DPSK

RBW 1 MHz RF ATt 20 dB
Ref Lvi VBW 1 MHz

10 dBm SWT 1ms unit dBm

R
2 dB pffset

3-DH1

9
Center 2.441 GHz 100 vs/
Date: 17.APR.2014 05:47:28
RBW 1 MHz RF Att 20 dB
Ref LvI VBW 1 MHz
10 dBm SWT 3 ms unit dBm

2 dB pffset

3-DH3 -

Center 2.441 GHz 300 ys/
Date: 17.APR.2014 05:49:03
RBW 1 MHz RF ATt 20 dB
Ref Lvi vBW 1 MHz
10 dBm SWT 4 ms unit dBm

2 dB pffset

3-DH5

Center 2.441 GHz 400 ys/

Date: 17.APR.2014 05:50:36
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10. Pseudorandom Frequency Hopping Sequence

10.1. Standard Requirement
10.1.1 Test Standard
FCC Part15 C Section 15.247 (a)(1)

10.1.2 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.

10.2. 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)

FI:H:FDEHHID%}D%:I‘H

N
C"j h

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

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.
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11. Band Edge Requirement (Conducted Emission Method)

11.1. Test Standard and Limit
11.1.1 Test Standard

FCC Part15 C Section 15.247 (d)
11.1.2 Test 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.

11.2. Test Setup

11.3. Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting: RBW=100 kHz, VBW=300 kHz, Detector=Peak

11.4. Test Data

Test plot as follows
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Modulation mode GFSK Test channel Lowest
! RBW 100 kHz RF ALt 30 dB RBW 100 kHz RF Att 30 dB
® Ref LvI VBW 300 kHz ® Ref Lvi VBW 300 kHz
20 dBm SWT 5 ms unit dBm 20 dBm SWT 5 ms unit dBm
0.5 dp Offse 0.5 dB Offseg

10 10|

|-D1 -3.[05 dBi D1 -3./01 dBi
—1 =1
-2 -2

D2 |-23.05 dBm D2 |-23.01 Bm
_a -3
-4 4
—5 5
-60f 60|
70 70|
F1 F1

. \ "

Start 2.39 GHz 1.3 MHz/ Stop 2.403 GHz Start 2.39 GHz 1.3 MHz/ Stop 2.403 GHz

Date: 17.APR.2014 18:33:33 Date: 17.APR.2014 18:35:33
No-hopping mode Hopping mode

Modulation mode GFSK Test channel Highest
: RBW 100 kHz RF Att 30 dB RBW 100 kHz RF Attt 30 dB
@ Ref LvI vBW 300 kHz @ Ref Lvi VBW 300 kHz
20 dBm SWT 5.5 ms unit dBm 20 dBm SWT 5.5 ms unit dBm
0.5 GF Offser 2 0.5 dp Offse
10 10f
of of
D1 -1.91 dB |-D1 -1.[96 dB
1 -1
-2 -2
D2 |-21.91 dBm D2 |421.96 dBm
-3 -3
4 —4(
5( -5
6 -6
7 =7t
F1 F1
) Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz ) Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz
Date: 17.APR.2014 19:09:08 Date: 17.APR.2014 19:05:15
No-hopping mode Hopping mode
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Modulation mode m/4-DQPSK Test channel Lowest

RBW 100 kHz  RF Att 30 dB RBW 100 kHz  RF Att 30 dB
Ref Lvi VBW 300 kHz Ref Lvi VBW 300 kHz
20 dBm SWT 5 ms Unit dBm 20 dBm swT 5 ms Unit dBm
0.5 dp offsef | 0.5 dra offse
|

1

| o1 -3jss d |01 -3.96 dB
10| =
-2 -20|

D2 |-23.96 [dB

D2 |-23.88 (B

_3 _3

4 -40|

-5 -5

-6 -6

71 7

F1 F1
_8 -
Start 2.39 GHz 1.3 MHz/ Stop 2.403 GHz Start 2.39 GHz 1.3 MHz/ Stop 2.403 GHz

Date: 17.APR.2014 18:42:21 Date: 17.APR.2014 18:47:00

No-hopping mode Hopping mode

Modulation mode m/4-DQPSK Test channel Highest
RBW 100 kHz RF Att 30 dB RBW 100 kHz RF Att 30 dB
@ Ref LvI VBW 300 kHz ® Ref LvI VBW 300 kHz
20 dBm SWT 5.5 ms Unit dBm 20 dBm SWT 5.5 ms unit dBm
0.5 dB Offset 0.5 dr Offse
1 1
|-D1 -2.|93 dB |-D1 -3.136 dB:
1 — 10
-20f -2
|——D2 [-22.93 (B D2 |-23.36 Bi
-3 —
-4 —4
-5
6 -6
-70f -70|
F1 F1
Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz
Date: 17_.APR.2014 19:07:45 Date: 17.APR.2014 19:10:56
No-hopping mode Hopping mode
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Modulation mode 8DPSK Test channel Lowest
% RBW 100 kHz RF ATt 30 dB RBW 100 kHz RF Att 30 dB
@ Ref LvI VBW 300 kHz Ref LvI vBW 300 kHz
20 dBm SWT 5 ms unit dBm 20 dBm SWT 5 ms unit dBm
2 0.5 dp Offse 0.5 dB Offset \
1
10| 10|
o
-D1 -3.[88 dB D1 -4.|57 dB
-10| 10|
—2( =21
D2 23.88 [dBi D2 [-24.57 B
_3 -3
-4 —4
5 50|
—6 -6
-70| 70
E F1
Start 2.39 GHz 1.3 MHz/ Stop 2.403 GHz Start 2.39 GHz 1.3 MHz/ Stop 2.403 GHz
Date: 17 .APR.2014 18:50:50 Date: 17.APR.2014 18:49:37
No-hopping mode Hopping mode
Modulation mode 8DPSK Test channel Highest
RBW 100 kHz RF Att 30 dB RBW 100 kHz RF Att 30 dB
® Ref Lvl VBW 300 kHz ® Ref Lvl VBW 300 kHz
20 dBm SwWT 5.5 ms unit dBm 20 dBm SWT 5.5 ms unit dBm
2 0.5 dB Offse 0.5 dF Offser
\
1 10
of
D1 -2.91 dBm I-D1 -3.19 dBi
~1
24 -2
D2 |-22.91 (dBi D2 |-23.19 dBi
30|
—a -4
5t -5
60| -6
71 -7
F1 F1
Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz
Date: 17.APR.2014 18:52:20 Date: 17 .APR.2014 18:54:48
No-hopping mode Hopping mode
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12. Band Edge Requirement (Radiated Emission Method)

12.1. Test Standard and Limit
12.1.1 Test Standard

FCC Part15 C Section 15.209 and 15.205
12.1.2 Test Limit

Radiated Emission Test Limit

Frequency Limit (dBuV/m @3m) Remark
54.00 Average value
Above 1GHz verage valu
74.00 Peak value
12.2. Test Setup
¥ ': |
E Antenna Towar |
Homn Antenna
& ~—-—pi :
- [ | ‘ ! A / = P I P_ 1
. { Il (Turntable) NN NS L_t-_cl'_j -
Ground Reference Plane
Test Receiver J585- ?I - |C{!I'Ifrn lor p——
o

12.3.Test Procedure

1) The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoic 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 rotatable table was turned from O 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. Peak Value: RBW=1MHz, VBW=3MHz; Average value: RBW=1MHz, VBW=10Hz
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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.

12.4.Test Data

Remark:
1. During the test, pre-scan the GFSK, 1/4-DQPSK, 8DPSK, and all data were shown in the report.
2. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis is the worst case.

Test mode: GFSK Test channel: Lowest
Erequenc Read | Antenna | Cable | Preamp Level Limit Over
(|\Cj|HZ) Y| Level Factor Loss | Factor (dBuv/m) | (dBuV/m) Limit Pol. | Level
(@Buwv) | (dB/m) | (dB) | (dB) (dB)
2400.00 25.14 27.58 5.67 0.00 58.39 74.00 -15.61 H PEAK
2400.00 2413 27.58 5.67 0.00 57.38 74.00 -16.62 \/ PEAK
2400.00 13.51 27.58 5.67 0.00 46.76 54.00 -7.04 H AVG.
2400.00 13.51 27.58 5.67 0.00 46.76 54.00 -7.24 V AVG.
Test mode: GFSK Test channel: Highest
e Read Antenna | Cable | Preamp Level Limit Over
Level Factor Loss | Factor Limit Pol. Level
MH2) | By | @By | @By | (@s) | (@BuVIm) | (@Buvim) | A
2483.50 25.45 27.52 570 0.00 58.67 74.00 -15.33 H PEAK
2483.50 23.99 27.52 570 0.00 57.21 74.00 -16.79 V PEAK
2483.50 13.21 27.52 570 0.00 46.43 54.00 -7.57 H AVG.
2483.50 13.21 27.52 5.70 0.00 46.43 54.00 -7.57 V AVG.

Remark:
1. Final Level = 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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Test mode: m/4-DQPSK

Test channel: Lowest

e Read Antenna | Cable | Preamp Level Limit Over
Level Factor Loss | Factor Limit Pol. Level
MH2) | qaovy | @i | @ | @) | (@BUVm) | (@Buvim) | AR
2400.00 24.16 27.58 5.67 0.00 57.41 74.00 -16.59 H PEAK
2400.00 24.75 27.58 567 0.00 58.00 74.00 -16.00 V PEAK
2400.00 13.24 27.58 5.67 0.00 46.49 54.00 -7.51 H AVG.
2400.00 13.21 27.58 5.67 0.00 46.46 54.00 -7.54 V AVG.
Test mode: /4-DQPSK Test channel: Highest
Erequenc Read Antenna | Cable | Preamp Level Limit Over
(I\C/IIHz) Y| Level Factor Loss | Factor (dBuv/m) | (dBuV/m) Limit Pol. | Level
(dBuV) | (dB/m) | (dB) | (dB) (dB)
2483.50 24.55 27.52 570 0.00 57.77 74.00 -16.23 H PEAK
2483.50 24 .42 27.52 570 0.00 57.64 74.00 -16.36 V PEAK
2483.50 13.03 27.52 5.70 0.00 46.25 54.00 -7.75 H AVG.
2483.50 13.14 27.52 5.70 0.00 46.36 54.00 -7.64 V AVG.
Remark:

1. Final Level = 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.

Test mode: 8DPSK Test channel: Lowest
e E:\?SI Algffli?c?ra ?.?)2? PFrggtrgl'p L LI g\rﬁ: Pol Level
(MHz) (@Buwv) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB) :
2400.00 24.35 27.58 5.67 0.00 57.60 74.00 -16.40 H PEAK
2400.00 25.30 27.58 5.67 0.00 58.55 74.00 -15.45 \Y PEAK
2400.00 13.42 27.58 5.67 0.00 46.67 54.00 -7.33 H AVG.
2400.00 13.71 27.58 5.67 0.00 46.96 54.00 -7.04 \% AVG.
Test mode: 8DPSK Test channel: Highest
Frequency Eead Antenna | Cable | Preamp Level Limit Qvgr
(MHz) evel Factor Loss Factor (dBuV/m) | (dBuV/m) Limit Pol. Level
(dBuV) | (dB/m) (dB) (dB) (dB)
2483.50 23.53 27.52 5.70 0.00 56.75 74.00 -17.25 H PEAK
2483.50 24 .41 27.52 5.70 0.00 57.63 74.00 -16.37 V PEAK
2483.50 13.24 27.52 5.70 0.00 46.45 54.00 -7.55 H AVG.
2483.50 13.25 27.52 5.70 0.00 46.57 54.00 -7.43 Vv AVG.
Remark:

1. Final Level = 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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13. Spurious Emission (Conducted Emission Method)

13.1. Test Standard and Limit
13.1.1 Test Standard
FCC Part15 C Section 15.247 (d)

13.1.2 Test 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.

13.2. Test Setup

13.3. Test Procedure
(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the

block diagram above.

(2) Spectrum Setting: RBW=100 KHz, VBW=300 KHz.
Frequency range from 30MHz to 25 GHz.

13.4. Test Data

3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
Tel: (86)-0755-23498786 Fax: (86)-0755-29765125 www.ata-test.com



ATA Testing Technology Service Co., Ltd.

Report No.: ATA140416001F Page: 44 of 53
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Modulation mode m/4-DQPSK Frequency range 30MHz~25GHz

@ RBW 100 kHz Marker 3 [T1 ]

“VBW 300 kHz -45.48 dBm

Ref 10 dBm “Att 20 dB SWT 2.5 s 12.015600000 GHz
10 Offfet 6.5 dB Marker| 1 [T1

-41L97 dBm

171420000 Gu.
Marker| 2 [T1

=g |, 1. ;44 :i niim B
—50 D1 _-18.65 dpm
-30-
L_a0. 1

Lowest | I T A # ot e

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 18.APR.2014 16:30:30

@ “RBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz -45.30 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 s 12.215360000 GHz
10 Offfet 6.5 dB Marker| 1 [T1
-41[55 dBm
Lo 221240000 GH
Marker| 2 [T1
1 PK
£ -43[48 dBm
r-1o 9 7G83SU0PUTGHZ (L1

D1 18.98 dBm

Middle

|

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 18.APR.2014 16:28:01

® “RBW 100 kHz Marker 3 [T1 ]
“VBW 300 kHz -45.10 dBm
Ref 10 dBm Att 20 dB SWT 2.5 s 12.415120000 GHz
10 Offfet 6.5 dB Marker| 1 [T1
-40[ 44 dBm

421120000 Gu.

Marker| 2 [T1

ViAXH] -44| 23 dBm
F-10- SITBTZOPO0GHZ] LyL
D1 +17.79 dBm
-20.
-30-

Highest N N

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 18.APR.2014 16:18:46

3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
Tel: (86)-0755-23498786 Fax: (86)-0755-29765125 www.ata-test.com



ATA Testing Technology Service Co., Ltd.

Report No.: ATA140416001F Page: 46 of 53

Modulation mode 8DPSK Frequency range 30MHz~25GHz
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14. Spurious Emission (Radiated Emission Method)

14.1. Test Standard and Limit
14.1.1 Test Standard
FCC Part15 C Section 15.209

14.1.2 Test Limit

Frequency Limit (dBuV/m)

(MHz) At 3m Distance
30MHz~88MHz 40 Quasi-peak
88MHz~216MHz 43.5 Quasi-peak
216MHz~960MHz 46 Quasi-peak
960MHz~1000MHz 54 Quasi-peak

Above 1000MHz >4 Average
74 Peak
Remark: 1. The lower limit shall apply at the transition frequency.
14.2. Test Setup
Below 1GHz Above 1GHz

Antenna Tower Antenna Tower

~| Antenna

e | EuT

Ground Belerce Plane
£ . C e

Test Receiver

14.3.Test Procedure

1) The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoic 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
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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 rotatable 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.

Peak value: RBW=1MHz, VBW=3MHz;
Average value: RBW=1MHz, VBW=10Hz;
QP Value: RBW=120kHz, VBW=300kHz
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.

14.4.Test Data

Remark:

1. During the test, pre-scan the GFSK, 1/4-DQPSK, 8-DPSK modulation, and found the GFSK
modulation is the worst case.

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

3. 9 kHz to 30 MHz is noise floor, so only shows the data of above 30MHz in this report.
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Radiated Emission Test Data (Below 1GHz)
EUT: Bluetooth Thermal Printer M/N: QS5803
Operating Condition: Bluetooth TX mode
Test Site: 3m chamber
Operator: Jason
Test Specification: AC120V/60HZz
Polarization: Horizontal
Note Tem:23'C  Hum:50%
QDLMI {dBu\m)
70
60
50 FCC PART15C
[
I i
40 ] 3 4 5
2
30 F l ﬂ
20
10
030 50 100 200 500 1000
Frequency (MHz)
Eeadinterma Cable Preamp Limit Cwer
Freg Level Factor Loss Factor Level Line Limit Remark
" WHz dbu¥ db/m db dB dBuV/m dBuV/m HE A .
1 59,8568 48.35 12.71 1.38 29.19 33.25 40.00 -6.75H QP
2 T1. 832 bl1.32 8. 32 1.06 30.14 31.06 40.00 -B.94 QP
3 243. 377 48.18 12.0%8 2.82 29.83 33.45 45.00 -12.55 QP
4 J36.036 48.34 13.9%9 3.06 29.61 35.77 46.00 -10.23 QF
5 487.315 46.75 16.286 3.51 30.52 36.00 45.00 =10.00 QP
i} EO1. 786 4b.61 20.06 4.34 30.40 39.61 46.00 =-6.39 QF
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Radiated Emission Test Data (Below 1GHz)
EUT: Bluetooth Thermal Printer M/N: QS5803
Operating Condition: Bluetooth TX mode
Test Site: 3m chamber
Operator: Jason
Test Specification: AC120V/60Hz
Polarization: Vertical
Note Tem:23°C  Hum:50%
BuLeueHdBuVun
70
60
50 FCC PART15C
40
30
20
10
I}SI] 50 100 - 200 500 1000
Frequency (MHz)
Readinterma Cable Preamp Limit Ower
Freq Lewvel Factor Loss Factor Lewel Line Limit Remark

MHz ~ dbuV ~ db/m dF db dBuV/m dBuV/m d5

1 63.983 b0.21 11 1.38 29.59 33.11 40.00 -6.89 QP
2 T1.832 B5.11 8. 1.56 30.14 34.85 40.00 -5.15 QP
3 17T6.269 54.66 0. 2.70 27.42 39.306 43.60 -4.24 QP
4 180.017 54.66 D9.68 2.73 26.51 40.56 43.60 -3.04 QP
B 2
i

L
[l o Ry

312,176 b3. 07 13.22 .98 29.49 38.78 4d6.00 -86.22 QP
361.7T08 bB3.65 14.30 3.10 29.69 41.36 46.00 -4.64 QP
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Test mode: GFSK Test channel: Lowest

Frequency Eead Antenna | Cable | Preamp Level Limit Qve_r
(MHz) evel Factor Loss Factor (dBuV/m) | (dBuV/m) Limit Pol. | Level

(dBuV) | (dB/m) (dB) (dB) (dB)
4804.00 47.50 31.53 8.90 40.24 47.69 74.00 -26.31 \Yj PEAK
7206.00 47.48 36.47 10.59 41.24 53.30 74.00 -20.70 \Yj PEAK
9608.00 46.10 38.10 13.16 41.40 55.96 74.00 -18.04 \Yj PEAK
12010.00 * 74.00 \Y PEAK
14412.00 * 74.00 \Y PEAK
16814.00 * 74.00 \Y PEAK
4804.00 47.10 31.53 8.90 40.24 47.29 74.00 -26.71 H PEAK
7206.00 47.93 36.47 10.59 41.24 53.75 74.00 -20.25 H PEAK
9608.00 46.75 38.10 13.16 41.40 56.61 74.00 -17.39 H PEAK
12010.00 * 74.00 H PEAK
14412.00 * 74.00 H PEAK
16814.00 * 74.00 H PEAK
Frequency Eeadl AIE te?na CIJ_abIe PFreatm P Level Limit Sve{ Pol Level
(MHz) eve actor 0ss actor (dBuV/m) | (dBuV/m) imi ol. eve

(dBuV) | (dB/m) (dB) (dB) (dB)
4804.00 37.50 31.53 8.90 40.24 37.69 54.00 -16.31 \Yj AVG.
7206.00 37.48 36.47 10.59 41.24 43.30 54.00 -10.70 \Yj AVG.
9608.00 36.00 38.10 13.16 41.40 45.86 54.00 -8.14 \Yj AVG.
12010.00 * 54.00 \Y AVG.
14412.00 * 54.00 \Y AVG.
16814.00 * 54.00 \Y AVG.
4804.00 37.10 31.53 8.90 40.24 37.29 54.00 -16.71 H AVG.
7206.00 37.93 36.47 10.59 41.24 43.75 54.00 -10.25 H AVG.
9608.00 36.75 38.10 13.16 41.40 46.61 54.00 -7.39 H AVG.
12010.00 * 54.00 H AVG.
14412.00 * 54.00 H AVG.
16814.00 * 54.00 H AVG.

Remark:

1. Final Level = Read Level + Antenna Factor + Cable Loss — Preamplifier Factor

2. “” means this data is the too weak instrument of signal is unable to test.

3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Test mode: GFSK Test channel: Middle

Frequency fead Antenna | Cable | Preamp Level Limit O_ve_r
(MHz) evel Factor Loss Factor (dBuV/m) | (dBuV/m) Limit Pol. | Level

(dBuV) | (dB/m) (dB) (dB) (dB)
4882.00 48.26 31.58 8.98 40.15 48.67 74.00 -25.33 \Y; PEAK
7323.00 48.15 36.47 10.69 41.15 54.16 74.00 -19.84 \Yj PEAK
9764.00 47.92 38.45 13.37 41.71 58.03 74.00 -15.97 \Yj PEAK
12205.00 * 74.00 \Y PEAK
14646.00 * 74.00 \Y PEAK
17087.00 * 74.00 \Y PEAK
4884.00 47.75 31.58 8.98 40.15 48.16 74.00 -25.84 H PEAK
7323.00 47.69 36.47 10.69 41.15 53.70 74.00 -20.30 H PEAK
9764.00 47.45 38.45 13.37 41.71 57.56 74.00 -16.44 H PEAK
12205.00 * 74.00 H PEAK
14646.00 * 74.00 H PEAK
17087.00 * 74.00 H PEAK
Frequency feadl AIE telt"ma (IZ_abIe PFreatmp Level Limit Sve{ Pol Level
(MHz) eve actor 0ss actor (dBuV/m) | (dBuV/m) imi ol. eve

(dBuV) | (dB/m) (dB) (dB) (dB)
4882.00 38.25 31.58 8.98 40.15 38.66 54.00 -15.34 \Y; AVG.
7323.00 38.10 36.47 10.69 41.15 44 .11 54.00 -9.89 \Yj AVG.
9764.00 37.90 38.45 13.37 41.71 48.01 54.00 -5.99 \Y; AVG.
12205.00 * 54.00 \Y AVG.
14646.00 * 54.00 \Y AVG.
17087.00 * 54.00 \Y AVG.
4882.00 37.70 31.58 8.98 40.15 38.11 54.00 -15.89 H AVG.
7323.00 37.40 36.47 10.69 41.15 43.41 54.00 -10.59 H AVG.
9764.00 37.40 38.45 13.37 41.71 47.51 54.00 -6.49 H AVG.
12205.00 * 54.00 H AVG.
14646.00 * 54.00 H AVG.
17087.00 * 54.00 H AVG.

Remark:

1.
2.

Wk

3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
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Final Level = Read Level + Antenna Factor + Cable Loss — Preamplifier Factor
, means this data is the too weak instrument of signal is unable to test.
3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Test mode: GFSK Test channel: Highest

Frequency fead Antenna | Cable | Preamp Level Limit O_ve_r
(MHz) evel Factor Loss Factor (dBuV/m) | (dBuV/m) Limit Pol. | Level

(dBuV) | (dB/m) (dB) (dB) (dB)
4960.00 51.95 31.69 9.08 40.03 52.69 74.00 -21.31 \Yj PEAK
7440.00 50.69 36.60 10.80 41.05 57.04 74.00 -16.96 \Yj PEAK
9920.00 47.94 38.66 13.55 41.99 58.16 74.00 -15.84 \Y; PEAK
12400.00 * 74.00 \Y PEAK
14880.00 * 74.00 \Y PEAK
17360.00 * 74.00 \Y PEAK
4960.00 52.55 31.69 9.08 40.03 53.29 74.00 -20.71 H PEAK
7440.00 50.83 36.60 10.80 41.05 57.18 74.00 -16.82 H PEAK
9920.00 47.46 38.66 13.55 41.99 57.68 74.00 -16.32 H PEAK
12400.00 * 74.00 H PEAK
14880.00 * 74.00 H PEAK
17360.00 * 74.00 H PEAK
Frequency feadl AIE telt"ma (IZ_abIe PFreatmp Level Limit Sve{ Pol Level
(MHz) eve actor 0ss actor (dBuV/m) | (dBuV/m) imi ol. eve

(dBuV) | (dB/m) (dB) (dB) (dB)
4960.00 41.90 31.69 9.08 40.03 42.64 54.00 -11.36 \Yj AVG.
7440.00 38.60 36.60 10.80 41.05 44.95 54.00 -9.05 \Yj AVG.
9920.00 34.85 38.66 13.55 41.99 45.07 54.00 -8.93 \Yj AVG.
12400.00 * 54.00 \Y AVG.
14880.00 * 54.00 \Y AVG.
17360.00 * 54.00 \Y AVG.
4960.00 42.60 31.69 9.08 40.03 43.34 54.00 -10.66 H AVG.
7440.00 40.28 36.60 10.80 41.05 46.63 54.00 -7.37 H AVG.
9920.00 35.49 38.66 13.55 41.99 45.71 54.00 -8.29 H AVG.
12400.00 * 54.00 H AVG.
14880.00 * 54.00 H AVG.
17360.00 * 54.00 H AVG.

Remark:

1.
2.

Wk

3/F., Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China

Tel: (86)-0755-23498786

Fax: (86)-0755-29765125

Final Level = Read Level + Antenna Factor + Cable Loss — Preamplifier Factor
, means this data is the too weak instrument of signal is unable to test.
3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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