FCC RADIO TEST REPORT-BT
FCC ID:2AG9W-DS152F

Product : Nano pc
Trade Name : N/A

Model Name : DS152F

DS162F, DS152C, DS132C, DS182C,
DS192C, DS122, DS155, DS165

Report No. : NTEK-2015NT12033368F2

Serial Model :

Prepared for

SHENZHEN DSO MICROELECTRONICES.,LTD.

15F,Goldlonghua Plaza Commercial Building,longguan East RD,
No. 3 Longhua District,Shenzhen,Guangdong,China.

Prepared by

Shenzhen NTEK Testing Technology Co., Ltd.

1/F, Building E, Fenda Science Park, Sanwei Community,Xixiang Street
Bao’an District, Shenzhen P.R. China
Tel.: +86-0755-61156588 Fax.: +86-0755-61156599
Website:www.ntek.org.cn



m Page 2 of 69 Report No.:NTEK-2015NT12033368F2

TEST RESULT CERTIFICATION

Applicant’s name................. : SHENZHEN DSO MICROELECTRONICES.,LTD.

AdAress ..o - 15F,Goldlonghua Plaza Commercial Building,longguan East RD,
No. 3 Longhua District,Shenzhen,Guangdong,China.

Manufacture's Name............ : SHENZHEN DSO MICROELECTRONICES.,LTD.

AdAress ..., - 15F,Goldlonghua Plaza Commercial Building,longguan East RD,

No. 3 Longhua District,Shenzhen,Guangdong,China.
Product description
Product name .............cccccece.e. : Nano pc
Model and/or type reference : DS152F

Serial Model : DS162F, DS152C, DS132C, DS182C,
DS192C, DS122, DS155, DS165
Standards ........cccoeevvvieeeeenn.n. . FCC Part15.247: 01 Oct. 2015
Test procedure.........ccccooveeeenn.. ANSI C63.10-2013 and Public Notice-DA 00-705

This device described above has been tested by NTEK, and the test results show that the
equipment under test (EUT) is in compliance with the FCC requirements. And it is applicable only
to the tested sample identified in the report.

This report shall not be reproduced except in full, without the written approval of NTEK, this
document may be altered or revised by NTEK, personnel only, and shall be noted in the revision of
the document.

Date Of TeSE ...

Date (s) of performance of tests .............. 03 Dec. 2015 ~06 Jan. 2016
Date Of ISSUE........ccoveveeeeeeeeeeeeeeeeeeeeerernen . 06 Jan. 2016
Test Result.......oooceeviiiee e, : Pass
Testing Engineer ; SJUU; QrL
(Susan Su)
Technical Manager EWWV\ Km
(Brown Lu)
Authorized Signatory : %’% - Can’

(Sam Chen)




m Page 3 of 69 Report No.:NTEK-2015NT12033368F2

1.

5

Table of Contents

Page

SUMMARY OF TEST RESULTS 5
1.1 TEST FACILITY 6
1.2 MEASUREMENT UNCERTAINTY 6

. GENERAL INFORMATION 7
2.1 GENERAL DESCRIPTION OF EUT 7
2.2 DESCRIPTION OF TEST MODES 9
2.3 TABLE OF PARAMETERS OF TEXT SOFTWARE SETTING 9
2.4 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED 10
2.5 DESCRIPTION OF SUPPORT UNITS(CONDUCTED MODE) 11
2.6 EQUIPMENTS LIST FOR ALL TEST ITEMS 12

. EMC EMISSION TEST 13
3.1 CONDUCTED EMISSION MEASUREMENT 13
3.1.1 POWER LINE CONDUCTED EMISSION LIMITS 13
3.1.2 TEST PROCEDURE 14
3.1.3 DEVIATION FROM TEST STANDARD 14
3.1.4 TEST SETUP 14
3.1.5 EUT OPERATING CONDITIONS 14
3.1.6 TEST RESULTS 15

3.2 RADIATED EMISSION MEASUREMENT 19
3.2.1 RADIATED EMISSION LIMITS 19
3.2.2 TEST PROCEDURE 20
3.2.3 DEVIATION FROM TEST STANDARD 20
3.2.4 TEST SETUP 21
3.2.5 EUT OPERATING CONDITIONS 22
3.2.6 TEST RESULTS (BELOW 30 MHZ) 23
3.2.7 TEST RESULTS (BETWEEN 30M — 1000 MHZ) 24
3.2.8 TEST RESULTS (ABOVE 1000 MHZ) 26

. NUMBER OF HOPPING CHANNEL 27
4.1 APPLIED PROCEDURES / LIMIT 27
4.1.1 TEST PROCEDURE 27
4.1.2 DEVIATION FROM STANDARD 27
4.1.3 TEST SETUP 27
4.1.4 EUT OPERATION CONDITIONS 27
4.1.5 TEST RESULTS 28

. AVERAGE TIME OF OCCUPANCY 29
5.1 APPLIED PROCEDURES / LIMIT 29




m Page 4 of 69 Report No.:NTEK-2015NT12033368F2

Table of Contents

Page

5.1.1 TEST PROCEDURE 29

5.1.2 DEVIATION FROM STANDARD 29

5.1.3 TEST SETUP 30

5.1.4 EUT OPERATION CONDITIONS 30

5.1.5 TEST RESULTS 31

6 . HOPPING CHANNEL SEPARATION MEASUREMENT 37
6.1 APPLIED PROCEDURES / LIMIT 37
6.1.1 TEST PROCEDURE 37

6.1.2 DEVIATION FROM STANDARD 37

6.1.3 TEST SETUP 37

6.1.4 EUT OPERATION CONDITIONS 37

6.1.5 TEST RESULTS 38

7 . BANDWIDTH TEST 44
7.1 APPLIED PROCEDURES / LIMIT 44
7.1.1 TEST PROCEDURE 44

7.1.2 DEVIATION FROM STANDARD 44

7.1.3 TEST SETUP 44

7.1.4 EUT OPERATION CONDITIONS 44

7.1.5 TEST RESULTS 45

8 . PEAK OUTPUT POWER TEST 51
8.1 APPLIED PROCEDURES / LIMIT 51
8.1.1 TEST PROCEDURE 51

8.1.2 DEVIATION FROM STANDARD 51

8.1.3 TEST SETUP 51

8.1.4 EUT OPERATION CONDITIONS 51

8.1.5 TEST RESULTS 52
9.100 KHZ BANDWIDTH OF FREQUENCY BAND EDGE 58
9.1 DEVIATION FROM STANDARD 58

9.2 TEST SETUP 58

9.3 EUT OPERATION CONDITIONS 58

9.4 TEST RESULTS 59

10 . ANTENNA REQUIREMENT 67
10.1 STANDARD REQUIREMENT 67
10.2 EUT ANTENNA 67

11 . EUT TEST PHOTO 68

APPENDIX-PHOTOGRAPHS OF EUT CONSTRUCTIONAL DETAILS




m Page 5 of 69 Report No.:NTEK-2015NT12033368F2

1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:

FCC Partl15 (15.247) , Subpart C
SStanqard Test Item Judgment Remark
ection

15.207 Conducted Emission PASS
15.247(a)(1) Hopping Channel Separation PASS
15.247(b)(1) Peak Output Power PASS
15.247(c) Radiated Spurious Emission PASS
15.247(a)(iii) Number of Hopping Frequency PASS
15.247(a)(iii) Dwell Time PASS
15.247(a)(1) Bandwidth PASS
15.205 Band Edge Emission PASS
15.203 Antenna Requirement PASS

NOTE:
(1)” N/A” denotes test is not applicable in this Test Report
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1.1 TEST FACILITY

NTEK Testing Technology Co., Ltd
Add. : 1/F, Building E, Fenda Science Park, Sanwei Community, Xixiang Street, Bao’an District,
Shenzhen P.R. China.
FCC Registration No.:238937; IC Registration No.:9270A-1
CNAS Registration No.:L5516

1.2 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurementy + U > where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2 > providing a level of confidence of
approximately 95 % -

No. Item Uncertainty
1 Conducted Emission Test 1+1.38dB

2 RF power,conducted +0.16dB

3 Spurious emissions,conducted +0.21dB

4 All emissions,radiated(<1G) 14.68dB

5 All emissions,radiated(>1G) +4.89dB

6 Temperature +0.5°C

7 Humidity 2%
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Equipment Nano pc

Trade Name N/A

Model Name DS152F

Serial Model DS162F, DS152C, DS132C, DS182C,

DS192C, DS122, DS155, DS165

All the model are the same circuit and RF module,
except the model name and colour.

The EUT is a Nano pc

Model Difference

Operation Frequency: 2402~2480 MHz
Modulation Type: BT(1Mbps): GFSK
o BT EDR(2Mbps): 7 /4-DQPSK
Product Description BT EDR(3Mbps): 8-DPSK
Bit Rate of Transmitter 1Mbps/2Mbps/3Mbps
Number Of Channel 79 CH
Antenna Designation: Please see Note 3.
Channel List Please refer to the Note 2.
Model: JKO50300-S04US
Adapter Input: 100-240V~, 50/60Hz, 0.5A
Output: 5V=—=, 3000mA
Battery DC 3V, 210mAh
Connecting I/O Port(s) Please refer to the User's Manual

Note:
1. For a more detailed features description, please refer to the manufacturer’s specifications
or the User's Manual.
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2.
Channel List
Channel Fr?&l;g;cy Channel Frz:-lslllj_iezr;cy Channel Frt(e&tlj_'ezr;cy

00 2402 27 2429 54 2456
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
09 241 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

3.
Table for Filed Antenna
Ant Brand Model Name Antenna Type |Connector| Gain (dBi) NOTE
BT
1 N/A N/A FPCB Antenna N/A 1.0
Antenna
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2.2 DESCRIPTION OF TEST MODES

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 above was evaluated respectively.

Pretest Mode Description
Mode 1 CHO00
Mode 2 CH39
Mode 3 CH78
Mode 4 normal link

For Conducted Emission

Final Test Mode Description

Mode 4 normal link

For Radiated Emission

Final Test Mode Description
Mode 1 CHO00
Mode 2 CH39
Mode 3 CH78
Note:

(1) The measurements are performed at the highest, middle, lowest available channels.
(2) The EUT use new battery.
(3)The data rate was set in 1Mbps for radiated emission due to the highest RF output power.

2.3 TABLE OF PARAMETERS OF TEXT SOFTWARE SETTING
During testing channel & power controlling software provided by the customer was used to
control the operating channel as well as the output power level. The RF output power selection
is for the setting of RF output power expected by the customer and is going to be fixed on the
firmware of the final end product power parameters of FHSS

Test software Version Test program
Frequency 2402 MHz 2441 MHz 2480 MHz
Parameters(1/2/3Mbps) DEF DEF DEF
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2.4 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Radiated Spurious Emission Test

E-1
EUT
Conducted Emission Test
AC PLUG
C-2 C-1
E-3 E-1 E-2
Monitor EUT ADAPTER
C-3 c-4
E-4 E-5

KB Mouse
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2.5 DESCRIPTION OF SUPPORT UNITS(CONDUCTED MODE)

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

configuration during the tests.

Item Equipment Mfr/Brand Model/Type No. Series No. Note
E-1 Nano pc N/A DS152F N/A EUT
E-2 Adapter N/A JK050300-S04US N/A

E-3 Monitor SONY KDL-24EX520 N/A
E-4 Keyboard DELL SK-8185 0OY526KUS
E-5 Mouse DELL MS111-P cn-011d3v-71581-11e-1th7

Item | Shielded Type | Ferrite Core Length Note

C-1 Unshielded NO 1.2m Power Line

C-2 Metal wire NO 1.0m HDMI Line

C-3 Unshielded NO 1.0m PS2 Line

C4 Unshielded NO 1.0m PS2 Line

Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
(2)  For detachable type 1/O cable should be specified the length in cm in T Length ; column.
(3) “YES” is means “shielded” “with core”; “NO” is means “unshielded” “without core”.
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2.6 EQUIPMENTS LIST FOR ALL TEST ITEMS

Radiation Test equipment

Item Kind of Manufacturer| Type No. | Serial No. Last Calibrated | Calibratio
Equipment calibration until n period
1] Spectrum | pdient | Eas078 |MY4810804) 5045 07.06 | 2016.07.05 | 1 year
Analyzer 0
Test Receiver R&S ESPI 101318 |2015.06.07 | 2016.06.06 | 1 year
Bilog Antenna| TESEQ CBL6111D 31216 2015.07.06 | 2016.07.05 | 1 year
50Q Coaxial . 620026441
4 | switch Anritsu ] MPS9B 6 |2015.06.07 | 2016.06.06 | ' Y&
Spectrum
5 Analyzer ADVANTEST| R3132 150900201 2015.06.07 | 2016.06.06 1 year
6 |HomAntenna|  EM  |FMAH10T19011071402) 2015.07.06 | 2016.07.05 | 1 year
7 Horn Ant  |Schwarzbeck |[BBHA 9170| 9170-181 |2015.07.06 | 2016.07.05| 1 year
8 Amplifier EM EM-30180 | 060538 |2015.12.22 |2016.12.21| 1 year
9 |Loop Antenna ARA PLA-1030/B 1029 2015.06.08 | 2016.06.07 | 1 year
10 | Power Meter R&S NRVS 100696 |2015.07.06 | 2016.07.05| 1 year
Power 0395.1619.
11 Sensor R&S URV5-Z4 05 2015.07.06 | 2016.07.05 | 1 year
12 | Test Cable N/A R-01 N/A 2015.07.06 | 2016.07.05 | 1 year
13 | Test Cable N/A R-02 N/A 2015.07.06 | 2016.07.05 | 1 year
8 Amplifier EM EM-30180 | 060538 |2014.12.22 |2015.12.21| 1 year
Conduction Test equipment
Item Kind of Manufactu| Type No. | Serial No. Last Calibrated | Calibratio
Equipment rer calibration until n period
1 Test Receiver R&S ESCI 101160 | 2015.06.06 | 2016.06.05| 1 year
2 LISN R&S ENV216 101313 | 2015.08.24 | 2016.08.23 | 1 year
3 LISN EMCO 3816/2 00042990 | 2015.08.24 | 2016.08.23| 1 year
50Q Coaxial . 620026441
4 Switch Anritsu | MPS9B 7 2015.06.07 | 2016.06.06 | 1 Y2
5 |Passive Voltage
Probe R&S | ESH2-z3 | 100196 | 5015.06.07 | 2016.06.06 | ' Ye"
6 |Absorbing clamp R&S MQOS-21 100423 | 2015.06.08 | 2016.06.07 | 1 year
7 Test Cable N/A Co1 N/A 2015.06.08 | 2016.06.07 | 1 Yyear
8 Test Cable N/A Cc02 N/A 2015.06.08 | 2016.06.07 | 1 year
9 Test Cable N/A Co03 N/A 2015.06.08 | 2016.06.07 | 1 year
1 Attenuation MCE 24-10-34 | BN9258 | 2015.06.08 | 2016.06.07 | 1 year
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3. EMC EMISSION TEST
3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 POWER LINE CONDUCTED EMISSION Limits (Frequency Range 150KHz-30MHz)

Class A (dBuV) Class B (dBuV)
FREQUENCY (MHz) Standard
Quasi-peak Average Quasi-peak Average
0.15-0.5 79.00 66.00 66 - 56 * 56 - 46 * CISPR
0.50-5.0 73.00 60.00 56.00 46.00 CISPR
5.0-30.0 73.00 60.00 60.00 50.00 CISPR
0.15-0.5 79.00 66.00 66 - 56 * 56 - 46 * FCC
0.50-5.0 73.00 60.00 56.00 46.00 FCC
5.0-30.0 73.00 60.00 60.00 50.00 FCC

Note:
(1) The tighter limit applies at the band edges.

(2) The limit of " * " marked band means the limitation decreases linearly with the
logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz
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3.1.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected
to the power mains through a line impedance stabilization network (LISN). All other support
equipments powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling
impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/0O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

3.1.3 DEVIATION FROM TEST STANDARD
No deviation

3.1.4 TEST SETUP

Vertical Reference
/ Ground Plane /TestReceiver

—— L 1
EUT Mgggg
|

I L

| 80cm
| |
\Horizontal Reference

Ground Plane

40cm

|LISNh |
Ll

Note: 1.Supportunits were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

3.1.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.
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3.1.6 TEST RESULTS

EUT : Nano pc Model Name : DS152F

Temperature : 26 C Relative Humidity : [54%

Pressure : 1010hPa Phase : L

Test Voltage Rg 15.2%\\//}‘(6)(rmfdapter Test Mode : Mode 4

Frequency Reading Level |Correct Factor |Measure-ment Limits Margin
Remark

(MHz) (dBpV) (dB) (dBpV) (dBpV) (dB)
0.1779 49.06 9.47 58.53 64.58 -6.05 QP
0.1779 26.65 9.47 36.12 54.58 -18.46 AVG
0.3099 43.92 9.53 53.45 59.97 -6.52 QP
0.3099 2491 9.53 34.44 49.97 -15.53 AVG
0.4697 39.91 9.43 49.34 56.52 -7.18 QP
0.4697 20.81 9.43 30.24 46.52 -16.28 AVG
0.9377 36.41 9.56 45.97 56.00 -10.03 QP
0.9377 16.09 9.56 25.65 46.00 -20.35 AVG
2.4900 32.39 9.59 41.98 56.00 -14.02 QP
2.4900 15.44 9.59 25.03 46.00 -20.97 AVG
5.2057 38.62 9.68 48.30 60.00 -11.70 QP
5.2057 23.37 9.68 33.05 50.00 -16.95 AVG

Remark:

1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

100.0 dBuv

Limit: —_—
AVE:

\ |

peak

AVEG

-20
0150 0.5 [MHz) 5 30.000
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EUT : Nano pc Model Name DS152F

Temperature : 26 C Relative Humidity : [54%

Pressure : 1010hPa Phase : N

Test Voltage ,[6)\8 ?2%\\//5863 ?dapter Test Mode : Mode 4

Frequency Reading Level |Correct Factor |Measure-ment Limits Margin
Remark

(MHz) (dBpV) (dB) (dBpV) (dBpV) (dB)
0.1965 48.45 9.45 57.90 63.75 -5.85 QP
0.1965 27.67 9.45 37.12 53.75 -16.63 AVG
0.3019 44.46 9.56 54.02 60.19 -6.17 QP
0.3019 20.89 9.56 30.45 50.19 -19.74 AVG
0.4580 41.17 9.39 50.56 56.73 -6.17 QP
0.4580 20.03 9.39 29.42 46.73 -17.31 AVG
0.6219 38.18 9.56 47.74 56.00 -8.26 QP
0.6219 14.16 9.56 23.72 46.00 -22.28 AVG
2.5539 33.05 9.60 42.65 56.00 -13.35 QP
2.5539 14.13 9.60 23.73 46.00 -22.27 AVG
5.1619 39.60 9.68 49.28 60.00 -10.72 QP
5.1619 22.61 9.68 32.29 50.00 -17.71 AVG

Remark:

1. All readings are Quasi-Peak and Average values.

2. Factor = Insertion Loss + Cable Loss.

100.0 dBuY

Limit: —
AVG:
[
40
peak
AVG
-20

0150

05 (MHz)

30.000
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EUT : Nano pc Model Name : DS152F

Temperature : 26 C Relative Humidity : |54%

Pressure : 1010hPa Phase : L

Test Voltage 28 24%\\//5863 ZAdapter Test Mode : Mode 4

Frequency Reading Level |Correct Factor |Measure-ment Limits Margin
Remark

(MHz) (dBuV) (dB) (dBpV) (dBpV) (dB)
0.1703 47.33 9.47 56.80 64.94 -8.14 QP
0.1703 32.56 9.47 42.03 54.94 -12.91 AVG
0.2953 43.14 9.56 52.70 60.37 -7.67 QP
0.2953 25.21 9.56 34.77 50.37 -15.60 AVG
0.3899 40.10 9.20 49.30 58.06 -8.76 QP
0.3899 27.53 9.20 36.73 48.06 -11.33 AVG
0.6500 37.01 9.57 46.58 56.00 -9.42 QP
0.6500 23.49 9.57 33.06 46.00 -12.94 AVG
0.9616 35.14 9.56 44.70 56.00 -11.30 QP
0.9616 20.35 9.56 29.91 46.00 -16.09 AVG
4.7499 33.43 9.67 43.10 56.00 -12.90 QP
4.7499 17.26 9.67 26.93 46.00 -19.07 AVG

Remark:

1. All readings are Quasi-Peak and Average values.

2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥

Limit: —_
AVG:
\ |
40
peak
AVG
-20
0.150 0.5 (MHz) 5 30.000
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EUT : Nano pc Model Name : DS152F

Temperature : 26 C Relative Humidity : |54%

Pressure : 1010hPa Phase : N

Test Voltage 28 24%\\//5863 ZAdapter Test Mode : Mode 4

Frequency Reading Level |Correct Factor |Measure-ment Limits Margin
Remark

(MHz) (dBuV) (dB) (dBpV) (dBpV) (dB)
0.1720 47.43 9.47 56.90 64.86 -7.96 QP
0.1720 30.14 9.47 39.61 54.86 -15.25 AVG
0.2139 47.09 9.47 56.56 63.05 -6.49 QP
0.2139 26.33 9.47 35.80 53.05 -17.25 AVG
0.6780 35.83 9.57 45.40 56.00 -10.60 QP
0.6780 25.36 9.57 34.93 46.00 -11.07 AVG
1.6334 28.96 9.56 38.52 56.00 -17.48 QP
1.6334 12.75 9.56 22.31 46.00 -23.69 AVG
2.4140 33.21 9.59 42.80 56.00 -13.20 QP
2.4140 19.90 9.59 29.49 46.00 -16.51 AVG
5.4659 30.52 9.68 40.20 60.00 -19.80 QP
5.4659 18.05 9.68 27.73 50.00 -22.27 AVG

Remark:

1. All readings are Quasi-Peak and Average values.

2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥

Limit: —_
AVG:
\ |
40
peak
AVE
-20
0.150 0.5 (MHz) 5 30.000
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3.2 RADIATED EMISSION MEASUREMENT

3.2.1 RADIATED EMISSION LIMITS (Frequency Range 9kHz-1000MHz)

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to

be followed.
Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Class B (dBuV/m) (at 3M)
PEAK AVERAGE
74 54

FREQUENCY (MHz)

Above 1000

Notes:
(1) The limit for radiated test was performed according to FCC PART 15C.

(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

FREQUENCY RANGE OF RADIATED MEASUREMENT (For unintentional radiators)

Highest frequency generated or
Upper frequency of
measurement used in the device
or on which the device operates
or tunes (MHz)

Range (MHz)

Below 1.705 30

1.705-108 1000
108 — 500 2000
500 - 1000 5000

5" harmonic of the highest frequency or 40 GHz,

Above 1000 . )
whichever is lower
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Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic

RB / VB (emission in restricted
1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average

band)
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

3.2.2 TEST PROCEDURE

a. The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz.
For frequencies above 1GHz, any suitable measuring distance may be used.

b. The EUT was placed on the top of a rotating table 0.8 m for below 1GHz and 1.5m for above
1GHz the ground at a 3 meter test site. The table was rotated 360 degrees to determine the
position of the highest radiation.

c. The height of the equipment or of the substitution antenna shall be 0.8 m for below 1GHz and
1.5m for above 1GHz; the height of the test antenna shall vary between 1 m to 4 m. Both
horizontal and vertical polarizations of the antenna are set to make the measurement.

d. The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then Quasi Peak detector mode re-measured.

e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

f. For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

During the radiated emission test, the Spectrum Analyzer was set with the following configurations:

Frequency Band _ _ _ _ _
Function Resolution bandwidth Video Bandwidth
(MHz)
30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 1 MHz
Above 1000
Peak 1 MHz 10 Hz

3.2.3 DEVIATION FROM TEST STANDARD
No deviation
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3.2.4 TEST SETUP

(A) Radiated Emission Test-Up Frequency Below 30MHz

Metal Full Sobdered Ground Plane

Spectrum Analyzer
[

(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

T ]
- 3m e

Turntable !
1m to dm
Spectrum \\ EUT

Analyzer _|:|_ IU.Em i l
| *‘  —
7

ércrund Plane — ;-
Coaxial Cable
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(C) Radiated Emission Test-Up Frequency Above 1GHz

Turntable + 3m —

\ EUT y

15m| lmtodm

Spectrum
Analyzer

—

. /[
Ground Plane ; /

Coaxial Cable

3.2.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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3.2.6 TEST RESULTS (BELOW 30 MHZ)

EUT : Nano pc Model Name : DS152F
Temperature : 20 C Relative Humidity : |48%
. DC 5.0V form Adapter
Pressure : 1010 hPa Test Voltage AG 120V/60Hz
Test Mode : TX Polarization : -
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
-- -- -- -- P
-- -- -- -- P
NOTE:

The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has no need to be reported.

Distance extrapolation factor =20 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.
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3.2.7 TEST RESULTS (BETWEEN 30M - 1000 MHZ)

EUT : Nano pc Model Name : DS152F
Temperature : 20 C Relative Humidity : |48%
Pressure : 1010hPa Test Mode : TX-1Mbps(Mid CH)
Test Voltage : |DC 5.0V form Adapter AC 120V/60Hz
Met Emissi . .
Polar Frequency Ree(lad?r:g Factor Tsvsé?n Limits Margin . y
(HIV) emar
(MHz) (dBuV) (dB) (dBuv/m) | (dBuV/m) (dB)
V 52.7599 17.31 8.56 25.87 40.00 -14.13 QP
V 110.9569 15.65 10.23 25.88 43.50 -17.62 QP
V 151.0664 23.26 11.74 35.00 43.50 -8.50 QP
V 178.1325 15.23 12.06 27.29 43.50 -16.21 QP
V 341.9786 14.04 13.96 28.00 46.00 -18.00 QP
V 470.5230 13.82 16.36 30.18 46.00 -15.82 QP
Remark:

Absolute Level= ReadinglLevel+ Factor, Margin= Absolute Level — Limit

2.0 dBuV/m

Limit: —_—

Margin:

(]

32 B

30.000 40 50 60 70 B0 [MHz) 3Joo 400 500 GO0 VOO 1000.000
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Ballar Frequency R’;:/Iae(;(ier:g Factor ETEVSé?n Limits Margin .
(HIV) emark
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)

H 31.0704 543 19.18 24.61 40.00 -15.39 QP
H 98.8324 9.76 10.37 20.13 43.50 -23.37 QP
H 146.3735 19.21 11.39 30.60 43.50 -12.90 QP
H 207.8499 14.70 11.26 25.96 43.50 -17.54 QP
H 326.7395 19.79 13.50 33.29 46.00 -12.71 QP
H 533.8318 12.93 17.75 30.68 46.00 -15.32 QP

Remark:

Absolute Level= ReadinglLevel+ Factor, Margin= Absolute Level — Limit

¥2.0 dBuV/m

Limit: —_—

Margin:

30,000 40 50 60 70 BO [MHz] 300 400 500 GO0 70O 1000.000
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3.2.8 TEST RESULTS (ABOVE 1000 MHZ)

EUT : Nano pc Model Name : DS152F
Temperature : 20 C Relative Humidity : 48%
Pressure : 1010hPa Test Mode : X
Test Mode DC 5.0V form Adapter AC 120V/60Hz
Frequency Meter Reading Factor Emission Level Limits Margin  |Remar
(MHz) (dBpV) (dB) (dBpV/m) (dBpV/m) (dB) k Comment
Low Channel (2402 MHz)-Above 1G
4804.215 59.45 -3.64 55.81 74.00 -18.19 Pk Vertical
4804.215 41.54 -3.64 37.90 54.00 -16.10 AV Vertical
7206.347 52.54 -0.95 51.59 74.00 -22.41 Pk Vertical
7206.347 37.62 -0.95 36.67 54.00 -17.33 AV Vertical
4804.135 59.81 -3.64 56.17 74.00 -17.83 Pk Horizontal
4804.135 41.62 -3.64 37.98 54.00 -16.02 AV Horizontal
7206.047 53.85 -0.95 52.90 74.00 -21.10 Pk Horizontal
7206.047 37.52 -0.95 36.57 54.00 -17.43 AV Horizontal
Mid Channel (2441 MHz)-Above 1G
4882.245 59.35 -3.68 55.67 74.00 -18.33 Pk Vertical
4882.245 39.82 -3.68 36.14 54.00 -17.86 AV Vertical
7323.171 55.82 -0.82 55.00 74.00 -19.00 Pk Vertical
7323.171 40.63 -0.82 39.81 54.00 -14.19 AV Vertical
4882.312 58.35 -3.68 54.67 74.00 -19.33 Pk Horizontal
4882.312 39.49 -3.68 35.81 54.00 -18.19 AV Horizontal
7323.205 55.72 -0.82 54.90 74.00 -19.10 Pk Horizontal
7323.205 39.93 -0.82 39.11 54.00 -14.89 AV Horizontal
High Channel (2480 MHz)- Above 1G
4960.175 58.72 -3.59 55.13 74.00 -18.87 Pk Vertical
4960.175 41.88 -3.59 38.29 54.00 -156.71 AV Vertical
7440.263 53.19 -0.68 52.51 74.00 -21.49 Pk Vertical
7440.263 37.43 -0.68 36.75 54.00 -17.25 AV Vertical
4960.305 57.55 -3.59 53.96 74.00 -20.04 Pk Horizontal
4960.305 39.72 -3.59 36.13 54.00 -17.87 AV Horizontal
7440.125 53.09 -0.68 52.41 74.00 -21.59 Pk Horizontal
7440.125 36.92 -0.68 36.24 54.00 -17.76 AV Horizontal

Note: Mode 1Mbps is the worst mode.
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4. NUMBER OF HOPPING CHANNEL

4.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C
. o Frequency Range
Section Test Item Limit Result
(MHz)
15.247 Number of Hopping
(a)(1)(iii) Channel 215 2400-2483.5 PASS
Spectrum Parameters Setting
Attenuation Auto
Span Frequency = the frequency band of operation
RB RBW=100kHz
VB VBW > RBW
Detector Peak
Trace Max Hold
Sweep Time Auto

4.1.1 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below,
b. Spectrum Setting : RBW= 100kHz, VBW=100kHz, Sweep time = Auto.

4.1.2 DEVIATION FROM STANDARD
No deviation.

4.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

4.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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4.1.5 TEST RESULTS
EUT : Nano pc Model Name : DS152F
Temperature : 25 C Relative Humidity : |60%
. . DC 5.0V form Adapter
Pressure : 1015 hPa Test Voltage AG 120V/60Hz
Test Mode : Hopping Mode-GFSK

Number of Hopping Channel

79

Atten 3@ dB

”J |JF||“ l' 'Jn|| 'J hFH p" lw] ["U l'n l]|J ||'r|L ll“ i |'i i ['|J| '|Ir'| |J | |]1|"r| "||| q [| |h||||[l|“|"u|"| lil]l'ﬂ'llll.]‘rl'lrl‘[lh"l"'ﬂi!lJrl|||1l|"'ﬂl[llrunlﬁﬂ

78.87 MHz

Copyright 2000-2004 Agilent Technologies

| Marker

Select Mar
1 2 3

e ———————

Nol

D

Deltal
{Tracking
Ref

Span |
Span Ce
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5. AVERAGE TIME OF OCCUPANCY

5.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

. . Frequency Range
Section Test Item Limit Result
(MHz)
15.247 Average Time 0.4sec 2400-2483.5 PASS
(a)(1)(iii) of Occupancy

5.1.1 TEST PROCEDURE

OO0 T O

—_0Q

. The transmitter output (antenna port) was connected to the spectrum analyzer
. Set RBW of spectrum analyzer to 1MHz and VBW to 1 MHz.

Use a video trigger with the trigger level set to enable triggering only on full pulses.

. Sweep Time is more than once pulse time.
. Set the center frequency on any frequency would be measure and set the frequency span to

Zero span.

. Measure the maximum time duration of one single pulse.
. Set the EUT for DH5, DH3 and DH1 packet transmitting.
. Measure the maximum time duration of one single pulse.

. A Period Time = (channel number)*0.4

DH1 Time Slot: Reading * (1600/2)*31.6/(channel number)
DH3 Time Slot: Reading * (1600/4)*31.6/(channel number)
DH5 Time Slot: Reading * (1600/6)*31.6/(channel number)

5.1.2 DEVIATION FROM STANDARD

No deviation.
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5.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

5.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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5.1.5 TEST RESULTS

EUT : Nano pc Model Name DS152F
Temperature : 25 C Relative Humidity : |60%
. DC 5.0V form Adapter
Pressure : 1012 hPa Test Voltage AG 120V/60Hz
Test Mode CH39-DH5 ,2DH5,3DH5
Pulse Dwell o
) ] Limits
Data Packet | Frequency | Duration Time
(ms) (s) (s)
DH5 2441 MHz 0.90 0.10 0.4
2DH5 2441 MHz 1.22 0.13 0.4
3DH5 2441 MHz 0.88 0.09 0.4
CH39-DH5
L | Marker
¥ Sclect Marker
Htten l 5 3 4
—‘ Normal
L Delta
|
1R 1
I.-..,1~,\,-.l|,\l,l\»J'1:,,",-a-.i.\-.\r'-\v'-J-qF,.,;r-.i;.l.u.h-W f'l'ﬁp't-,\'i".~"‘I'f'|1"-‘f"."J‘-""-‘Wﬂ‘-‘fr‘\l‘hhhﬂ'? Q“hf"ﬁlf'.l."'h'p‘- Delta Pair
(Tracking Ref)
Ref A
oHz Span Pair
#UBH 1 Span Center
Type
Time
Time
Off
More
1of 2
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CH39-2DH5

. Agilent L Marker
a Mkrl m

° Select Marker
1 2 3 4

r*ﬂ*“mw Normal

s |
‘ T Delta

T e L l-,n_hJ.-'-.{'l'r‘~ﬂr-.«u‘l-.'.'~r-‘|u.'-lw‘1+;‘.l‘».-.l.- ¥l el Delta Pair
{Tracking Ref}
Ref A

Span Pair

#\BH 1 Span Center

Time
Tine

Off

More
1of 2

Copyright 2000-2004 RAgilent Technologies
CH39-3DH5

Marker
Ml | Select Marker
1 2 3 4

Normal

J.wr--..--.a-.-'-u-]

|
1 -

Delta

"l""l"'l"'"ﬁul".'\' W |-«1"\'f1kJf‘1"|-.Ir\l'\lﬂ|‘|h'l'-'ru'l"ul'l."l.hﬁ.ﬂ_!,'. gt/ -iu"'q‘.""l“"l“' r_H,'ffnl-'l's...l'r,#fl.b*l\-rh-ﬁ,l P D =] I ta P a "'
{Tracking Ref)
Ref A

Span Pair
Span Center

SUBM 1 MHz
Type # Axi
Time

Time

Off

More
1 of 2

Copyright 2000-2004 Agilent Technologies
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EUT : Nano pc Model Name : DS152F
Temperature : 25 C Relative Humidity : |60%
. DC 5.0V form Adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
Test Mode CH39-DH3,2DH3,3DH3
Pulse Dwell o
) i Limits
Data Packet | Frequency | Duration | Time
(ms) (s) (s)
DH3 2441 MHz 1.68 0.27 0.4
2DH3 2441 MHz 1.24 0.20 0.4
3DH3 2441 MHz 0.87 0.14 0.4

CH39-DH3
| Marker
a Mkrl ] 3

_ I Select Marker
gl 2 3 4
Hormal
Delta
ey, 'f, il lﬂ-u Delta Pair

i Tracking Ref)
Ref A

) Span Pair
#UBH 1 Span Center
Type o Hru|:||1'u

Tima
Time

Off

More

1of 2

Copyright 2000-2004 Agilent Technologies
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CH39-2DH3
. Agilent L Marker
Mkrl
AT Select Marker
1 2 3 4
Normal
Delta
| - -
Mot Hisorly by q:-.wf.a-w.w-u-| Delta Pair
{Tracking Ref}
Ref A
GHz .
WUBH 1 Span Pair
— Span Center
Type
Time
Time
Off
More
1 of 2
Copyright 2000-2004 RAgilent Technologies
CH39-3DH3
2 Agilent L Marker
Mkrl
Bin : RSN Scicct Marker
: ; . ' R
Marker a I
868.0000000 ps S
dB/ -1.96 dB ‘ orma
‘ Delta
.-J,h“m*.\fr-‘-Fmﬁ.qu,, "*I.'(\‘f'wﬂ'hmfﬁu'ﬂ‘* i Delta Pall’
{Tracking Ref)
Ref a
e Span Pair
#UBH 1 ” Span Canter
Typa %
Time B
Tima
Off
More
1 of 2
Copyright 2000-2004 Agilent Technologies
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EUT : Nano pc Model Name DS152F
Temperature : 25 C Relative Humidity : |60%
. DC 5.0V form Adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
Test Mode CH39-DH1,2DH1,3DH1
Pulse Dwell o
) i Limits
Data Packet | Frequency | Duration | Time
(ms) (s) (s)
DH1 2441 MHz 0.41 0.13 0.4
2DH1 2441 MHz 0.43 0.14 0.4
3DH1 2441 MHz 0.43 0.14 0.4
CH39-DH1
| Marker
- a Mhrl i Select Harker
Htten 1 5 3 4
.;; B/ I_I |_| Normal
| | Delta|
ol bl 4 |
il ol o Hhariapd  Sltipier) il T T e | Delta Pair
(Tracking Ref)
Ref a
URL 1 K ] Span Pair
#JBH 1 MH | s Crefira
Type
Tima
Tima
Off
More
1 of 2
Copyright 2080-26084 Agilent Technologies
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CH39-2DH1

. Agilent L Marker

a Mrl Select Marker
T 2 3 4

‘ ‘ ‘ Delta
| | - -
e Y T e A ] Delta Pair
{Tracking Ref}
Ref A
iGHz Span @ H .
A - . Span Pair
#UBH 1 : i Ly Span Canter
Amplituda
Time E.171 B d
Tima 4 =
Off
More
1 of 2
Copyright 2000-2004 RAgilent Technologies
CH39-3DH1
Marker
Mkrl )
4T Y Select Marker
1 2 3 4
Normal
T Delta
I i Y ]
] Q\l."fr*“.-{u* M it iy '.r"r-'ﬂL- Delta Pair
{Tracking Ref)
Ref a
Span Pair
Span Center
Time B
Time
Off
More
1 of 2

Copyright 2000-2004 Agilent Technologies
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6. HOPPING CHANNEL SEPARATION MEASUREMENT

6.1 APPLIED PROCEDURES / LIMIT
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.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation
RB 100 kHz (Channel Separation)
VB 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

6.1.1 TEST PROCEDURE

a. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold
mode.

b. The resolution bandwidth of 100 kHz and the video bandwidth of 100 kHz were utilised for
channel separation measurement.

6.1.2 DEVIATION FROM STANDARD
No deviation.

6.1.3 TEST SETUP

Spectrum Analayzer EUT

6.1.4 EUT OPERATION CONDITIONS

The EUT was programmed to be in continuously transmitting mode.
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6.1.5 TEST RESULTS

EUT : Nano pc Model Name : DS152F
Temperature : 25 C Relative Humidity : |60%
. DC 5.0V form Adapter
Pressure : 1012 hPa Test Voltage AG 120V/60Hz
Test Mode CHOO0 / CH39 /CH78 (1Mbps Mode)
Frequency Ch. S(&ma;ftlon Result
2402 MHz 1.000 Complies
2441 MHz 1.004 Complies
2480 MHz 1.008 Complies
Ch. Separation Limits: > 20dB bandwidth
CHO0O0 -1Mbps
- Agilent L | Marker
. . . - i Select Marker
1 2 3 4
Normal
Delta
Delta Pair
{Tracking Ref)
Ref A
Span Pair
Span Center
Off
( 3Hz More
#hes E z #II_IIE:H H" 7 |-1- pts) 1 mc 2
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CH39 -1Mbps

Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
i Tracking Ref)
Ref a

Span Pair
Span Center

Off

More
1 of 2

-2084 Agilent Technologies

CH78 -1Mbps
. Agilent L Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
i Tracking Ref)
Ref a

Span Pair
Span Center

Off

More
1 of 2

Copyright 2080-26084 Agilent Technologies
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EUT : Nano pc Model Name : DS152F
Temperature : 25 C Relative Humidity : |60%
. DC 5.0V form Adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
Test Mode CHOO0 / CH39 /CH78 (2Mbps Mode)
Frequency Ch. %&ma;ftlon Result
2402 MHz 1.004 Complies
2441 MHz 1.004 Complies
2480 MHz 1.004 Complies
Ch. Separation Limits: >2/3 of 20dB bandwidth
CHO0O0 -2Mbps
% Agilent L | Marker
a Mkrl 1.
Select Marker
1 2 3 4
Hormal
Delta
Delta Pair
gll  (Tracking Ref)
Fef A
Span Pair
Span Center
Off
. GHz " More
k #UBH Hz n 264 ats) L of 2
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CH39 -2Mbps

Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
i Tracking Ref)
Ref a

Span Pair
Span Center

Off

More
1 of 2

-2084 Agilent Technologies

CH78 -2Mbps
. Agilent L Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
| (Tracking Ref)
Ref a

Span Pair
Span Center

Off

More
1 of 2

Copyright 2080-26084 Agilent Technologies
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EUT : Nano pc Model Name : DS152F
Temperature : 25 C Relative Humidity : |60%
. DC 5.0V form Adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
Test Mode CHOO0 / CH39 /CH78 (3Mbps Mode)
Frequency Ch. %&ma;ftlon Result
2402 MHz 1.008 Complies
2441 MHz 1.000 Complies
2480 MHz 1.000 Complies
Ch. Separation Limits: >2/3 of 20dB bandwidth
CHO0O0 -3Mbps
% Agilent L | Marker
a Mkrl 1.8683 MHz
Select Marker
1 2 3 4
Hormal
Delta
Delta Pair
ol CTracking Ref)
Fef A
Span Pair
Span Center
Off
. GHz " More
k #UBH Hz n 264 ots) Lef e
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CH39 -3Mbps

Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
i Tracking Ref)
Ref a

Span Pair
Span Center

Off

More
1 of 2

-2084 Agilent Technologies

CH78 -3Mbps
. Agilent L Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
i Tracking Ref)
Ref a

Span Pair
Span Center

Off

More
1 of 2

Copyright 2080-26084 Agilent Technologies
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7. BANDWIDTH TEST

7.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

) o Frequency Range
Section Test Item Limit Result
(MHz)
15.247 . _
@)1) Bandwidth (20dB bandwidth) 2400-2483.5 PASS
Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation
RB 30 kHz
VB 100 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

7.1.1 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in

the block diagram below,

b. Spectrum Setting : RBW= 30KHz, VBW=100KHz, Sweep time = Auto.

7.1.2 DEVIATION FROM STANDARD

No deviation.

7.1.3 TEST SETUP

EUT

SPECTRUM

ANALYZER

7.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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7.1.5 TEST RESULTS
EUT : Nano pc Model Name DS152F
Temperature : 25 C Relative Humidity : |60%
. DC 5.0V form Adapter

Pressure : 1012 hPa Test Voltage AG 120V/60Hz
Test Mode CHOO0 / CH39 /C78(1Mbps)

Frequency 20dB Bandwidth Result

(kHz)

2402 MHz 935.374 PASS

2441 MHz 947.626 PASS

2480 MHz 933.270 PASS

CHO00-1Mbps
- Agilent L |Freq/thanne|

Ch Freq
Nccupied Bandwidth

2.482 GHz

Center 2.402000000 GHz

#UBH 188 kHz

Trig Free

M Auto

Center Freq
2.48200000 GHz

Start Freq
2 ARB50808 GHz

Stop Freq
2.48350000 GHz

CF Step
300000000 kHz
Man

Freq Offset
B.BRERE6EE Hz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
842.1237 kHz

Occ BH % Pur
% dB

Hz
kHz

Signal Track

On 0ff

Copyright 2000-2004 RAgilent Technologies
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CH39 -1Mbps
Trace

Ch Freq 2.441 GHz Trig Fres , Trace

Dccupied Bandwidth ]
Span 3.000000000 MHz Cloar Hrite

lef 15 dBm

Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pur Blank

849.7051 kHz x dB s

Transmit Freq Error
% dB Bandwidth

CH78 -1Mbps
i Agilent L Freg/Channel

Center Freq

Ch Freq 2.4 GHz Trig Free | o ronooam0 Gz

Occupied Bandwidth I

Center 2.480000000 GHz Start Freq
2.47850000 GHz

Stop Freq
248150808 GHz

CF Step
300.388008 kHz
| ()10 Man

Freq Offset
000600008 Hz

. - . Signal Track
Occupied Bandwidth Occ BH % Pwr g o 0ff

840.6052 kHz x dB

Transmit Fredg Error

® dB Bandwidth

Copyright 2000-20064 Agilent Technologies
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EUT : Nano pc Model Name : DS152F
Temperature : 25 C Relative Humidity : |60%
. DC 5.0V form Adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
Test Mode CHOO0 / CH39 /C78(2Mbps)
Frequency 20dB Bandwidth Result
(MHz)
2402 MHz 1.285 PASS
2441 MHz 1.221 PASS
2480 MHz 1.270 PASS
CHOO0 -2Mbps
#  Agilent L |  Trace
Ch Freq  2.462 GHz 1 5 Tracg

Nccupied Bandwidth

Center 2.402000000 GHz Clear Hrite

Max Hold
Min Hold
View
es B kHz ] 2 e
Occupied Bandvwidth Occ BH % Pwr _ Blank

1.1487 MHz % dB

Transmit Freq Error 4.1
¥ dB Bandwidth

Copyright 2000-2004 Agilent Technologies
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CH39 -2Mbps
Trace

Ch Freq 2.441 GHz Trig Free , Trace

Dccupied Bandwidth ]
Center 2.441000000 GHz Cloar Arite

lef 15 dBm

Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pur Blank

1.1368 MHz x dB s

Transmit Freq Error 145
% dB Bandwidth

Copyright 2080-26084 Agilent Technologies

CH78 -2Mbps
- Agilent L Trace
Ch Freq  2.48 GHz Trig Free , 1race
Occupied Bandwidth I
Clear Hrite
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pur _ Blank
1.1396 MHz x dB dB (I8
Transmit Fredg Error A
® dB Bandwidth
Copyright 2000-20064 Agilent Technologies
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EUT : Nano pc Model Name : DS152F
Temperature : 25 C Relative Humidity : |60%
. DC 5.0V form Adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
Test Mode CHOO0 / CH39 /C78(3Mbps)
Frequency 20dB Bandwidth Result
(MHz)
2402 MHz 1.245 PASS
2441 MHz 1.246 PASS
2480 MHz 1.249 PASS
CHO0O0 -3Mbps
#  Agilent L |  Trace
Ch Freq 2.402 GHz 1 ; Tracg
Ococupied Bandwidth [
Clear Write
Max Hold
Min Hold
View
les B kHz J =1
Occupied Bandvwidth Occ BH % Pwr _ Blank
1.1346 MHz % dB
Transmit Freq Error
[ X dB Bandwidth
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CH39 -3Mbps
Trace

Ch Freq 2.441 GHz Trig Free , Trace

Dccupied Bandwidth ]
Center 2.441000000 GHz Cloar Arite

lef 15 dBm

Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pur Blank

1.1308 MHz x dB s

Transmit Freq Error
% dB Bandwidth

Copyright 2080-26084 Agilent Technologies

CH78 -3Mbps
i Agilent L Trace
Ch Freq 2.4 GHz Trig Free ; Tracg
Occupied Bandwidth I
Center 2.480000000 GHz Clear Hrite
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pur _ Blank
1.1353 MHz % dB -
Transmit Fredg Error
® dB Bandwidth
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8. PEAK OUTPUT POWER TEST

8.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

) o Frequency Range
Section Test Item Limit Result
(MHz)
15.247 Peak Output 0.125 w or
(b)(i) Power 20.96dBm 2400-2483.5 PASS

8.1.1 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below,

b. Spectrum Setting : RBW > the 20 dB bandwidth of the emission being measured

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel

VBW > RBW
Sweep = auto

Detector function = peak

Trace = max hold

8.1.2 DEVIATION FROM STANDARD

No deviation.

8.1.3 TEST SETUP

EUT

SPECTRUM

8.1.4 EUT OPERATION CONDITIONS

ANALYZER

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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8.1.5 TEST RESULTS

EUT : Nano pc Model Name : DS152F
Temperature : 25 C Relative Humidity : |60%
Pressure : 1012 hPa Test Voltage zg 15.2%\\//}‘g(rjﬂzAdapter
Test Mode : CHO00/ CH39 /CH78 (1M/2M/3Mbps Mode)
1Mbps
Test Channel Frequency Peak Output Power LIMIT
(MHz) (dBm) (dBm)
CHO0 2402 4.28 30
CH39 2441 4.43 30
CH78 2480 4.37 30
2Mbps
CHo0O0 2402 3.67 20.96
CH39 2441 3.86 20.96
CH78 2480 3.86 20.96
3Mbps
CHo00 2402 4.19 20.96
CH39 2441 4.40 20.96
CH78 2480 4.40 20.96
CHOO0 -1Mbps
#  Agilent L | Peak Search

Atten 30 dB | Next Peak
Hext Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Marker

2.401967000 GHz Mkr > CF
More
1 of 2

#YBH 1 MHz Sweep |

opyright 2000-2004 Agilent Technologies
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CH39 -1Mbps

% Agilent L Peak Search
Mkrl 2.44

Next Peak
Next Pk Right
Next Pk Left

Min Search
| Pk-Pk Search

Mkr 5 CF

More
1 of 2

- #WBH 1 MH= 0] t5)
Copyright 2000-2004 Agilent Technologies
CH78 -1Mbps

# Agilent L Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

v |2.479832000 GHz Mer > CF
4.37 dBn

468 009 GHz More

lof2

#yBH 1 MHz

Copyright 2000-2004 Agilent Technologies
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CHOO0 -2Mbps
3 Agilent L | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

© [Marker
swp |2.402167000 GHz Mkr 3 CF
3.67 dB
oMz 1= More
_ 1of2

#fes BH 1.5 MHz #JBW 1.5 MHz 1 pts)

Copyright 2000-2004 Agilent Technologies




m Page 55 of 69 Report No.:NTEK-2015NT12033368F2

CH39 -2Mbps
2= Agilent L Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More

! #UBH 1.5 MHz ] 0ts) L of 2
Copyright 2000-2004 Agilent Technologies

CH78 -2Mbps

Peak Search

Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

s |2.480108000 GHz Mer > CF

More

WUBH 1.5 MHz L of 2

Copyright 2000-2004 Agilent Technologies
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CHO0OQ -3Mbps

= Agilent L |PeakSearch

Hext Peak

Hext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Marker

2.402017/000 GHz Mkr 3 CF
More
10f2

#BH 1.5 MHz

opyright 2000-2864 Agilent Technologies
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CH39 -3Mbps

% Agilent L Peak Search
Mkrl 2.44

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF

More
1 of 2

! #\/BH 1.5 MH= 0] 15,
Copyright 2000-2004 Agilent Technologies
CH78 -3Mbps

# Agilent L Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

s |2.480008000 GHz Mer > CF
4.48 dBn

458 099 GHz More

lof2

#BH 1.5 MHz

Copyright 2000-2004 Agilent Technologies
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9. 100 KHZ BANDWIDTH OF FREQUENCY BAND EDGE

APPLICABLE STANDARD

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

TEST PROCEDURE

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

b) Position the EUT without connection to measurement instrument. Turn on the EUT and

connect its antenna terminal to measurement instrument via a low loss cable. Then set it to

any one measured frequency within its operating range, and make sure the instrument is
operated in its linear range.

c) Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency

span including 100 kHz bandwidth from band edge.

d) Measure the highest amplitude appearing on spectral display and set it as a reference level.

Plot the graph with marking the highest point and edge frequency.
e) Repeat above procedures until all measured frequencies were complete.

9.1 DEVIATION FROM STANDARD

No deviation.

9.2 TEST SETUP

EUT SPECTRUM
ANALYZER

9.3 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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9.4 TEST RESULTS

EUT : Nano pc Model Name : DS152F
Temperature : 25 C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage zg 152%\\//586T| ZAdapter
Test Mode : CHO00/ CH78 (1M/2M/3Mbps Mode)
Delta Peak to band < Limit
Frequency Band emission Result
(dBc) (dBe)
1Mbps Non-hopping
2400 50.48 20 Pass
2483.5 45.31 20 Pass
2Mbps  Non-hopping
2400 56.63 20 Pass
2483.5 50.22 20 Pass
3Mbps Non-hopping
2400 54.55 20 Pass
2483.5 60.88 20 Pass
1Mbps hopping
2400 60.87 20 Pass
2483.5 44.10 20 Pass
2Mbps hopping
2400 59.89 20 Pass
2483.5 45.23 20 Pass
3Mbps hopping
2400 57.23 20 Pass
2483.5 62.22 20 Pass
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Radiated band edge:

Frequency Meter Reading Factor Emission Level Limits Margin Detector

(MHz) (dBpv) (dB) (dBuV/m) (dBuV/m) (dB) Type

Comment

1Mbps Non-hopping

2390 55.64 -13.06 42.58 74.00 -31.42 peak | Vertical
2390 56.73 -13.06 43.67 74.00 -30.33 peak |Horizontal
2483.5 55.48 -12.78 42.70 74.00 -31.30 peak | Vertical
2483.5 57.79 -12.78 45.01 74.00 -28.99 peak |Horizontal
1Mbps hopping
2390 56.57 -13.06 43.51 74.00 -30.49 peak Vertical
2390 57.71 -13.06 44.65 74.00 -29.35 peak | Horizontal
2483.5 55.45 -12.78 42.67 74.00 -31.33 peak Vertical
2483.5 57.76 -12.78 44.98 74.00 -29.02 peak | Horizontal
2Mbps Non-hopping
2390 56.49 -13.06 43.43 74.00 -30.57 peak Vertical
2390 54.82 -13.06 41.76 74.00 -32.24 peak | Horizontal
2483.5 57.35 -12.78 44.57 74.00 -29.43 peak Vertical
2483.5 56.66 -12.78 43.88 74.00 -30.12 peak | Horizontal
2Mbps hopping
2390 55.46 -13.06 42.40 74.00 -31.60 peak Vertical
2390 56.79 -13.06 43.73 74.00 -30.27 peak | Horizontal
2483.5 57.32 -12.78 44.54 74.00 -29.46 peak Vertical
2483.5 55.64 -12.78 42.86 74.00 -31.14 peak | Horizontal
3Mbps Non-hopping
2390 56.92 -13.06 43.86 74.00 -30.14 peak Vertical
2390 56.09 -13.06 43.03 74.00 -30.97 peak | Horizontal
2483.5 55.88 -12.78 43.10 74.00 -30.90 peak Vertical
2483.5 56.76 -12.78 43.98 74.00 -30.02 peak | Horizontal
3Mbps  hopping
2390 55.89 -13.06 42.83 74.00 -31.17 peak Vertical
2390 56.06 -13.06 43.00 74.00 -31.00 peak | Horizontal
2483.5 54.85 -12.78 42.07 74.00 -31.93 peak Vertical
2483.5 57.75 -12.78 44.97 74.00 -29.03 peak | Horizontal

Note: Refer to chapter 3.2 test method, When PK value is lower than the Average value limit, average didn't record.
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BDR mode (GFSK): Band Edge-Left Side
Marker

| Select Marker
I 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2

Marker

| Select Marker
-1 IR
!
et

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2
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BDR mode (GFSK): Band Edge-Right Side
Marker

| Select Marker
{2 3 4

]? et My
'|||]'.|]|||| {1 fl

IR q i Normal

"1

m\n ; Delta
J‘ ||rl 'UP"!‘IHH\['Ir WF .,l‘”,"'u"rl e

M"n’-‘p‘l.'f-"Iu'-¢1-1'!1“-.,-";4?{‘.,1.-,11/.,--‘.J.,i,a.»-i\a = -
' N Delta Pair
{Tracking Ref)

Ref A

Span Pair
Span Center

Off

More
1 of 2

Marker

| Select Marker
{2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2
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EDR mode ( 7 /4-DQPSK): Band Edge-Left Side
. Agilent L Marker

| Select Marker
{2 3 4

Normal

| Delta
1'6 y’ B
."r‘l-".-'.UJ-I-L<'ro._-"1J‘-'--..‘l-_\—'..-"w1l_,_-_A_I.a._-_1|,..-.,-..-.__h_..'h).-J_rﬁ'plv.hl\*"""'l Delta Pair

{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2

Marker

| Select Marker
{2 3 4

Normal

ﬁ Delta
3 L

T AT V] NP PP PO SN TT TN SRR P B D =] I t d P | ir

{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2
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EDR mode ( 7 /4-DQPSK): Band Edge- Right Side
. Agilent L Marker

| Select Marker

1 2 3 4
Normal
Delta
p-.-.L.»1l,‘.4"\‘r|_.-'.-‘--.-'-b-n-.-'-r'|...'1l.__r.\',\p.-.'..,-*._n-.\,,.,r H*l_.ﬂ_r J‘LT1I|"“|1,a"-"""-"+ £y B D e I ta P a |r
{Tracking Ref)
Ref A
Span Pair
Span Center
Off
More
1 of 2
Marker
| Select Marker
1 2 3 4
Normal
Delta
i Delta Pair
{Tracking Ref)
Ref A
Span Pair
Span Center
56 GHz of
More
1 of 2
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EDR mode(8DPSK): Band Edge-Left Side
. Agilent L Marker

| Select Marker

1 2 3 4
Normal
Delta
i Delta Pair
{Tracking Ref)
Ref A
Span Pair
Span Center
Off
More
1 of 2

Marker
| Select Marker
1 2 3 4
Normal
Delta
i Delta Pair
{Tracking Ref)
Ref A
Span Pair
Span Center
Off
More
1 of 2
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EDR mode(8DPSK): Band Edge-Right Side

L T R . "
ik L8 LR TR T T PP 1 S

PO P O BN |

Marker

| Select Marker

1 2 3 4

Normal

Delta

Delta Pair
(Tracking Ref)
Fef A

Span Pair
Span Center

Off

More
1af 2

Marker

| Select Marker

1 2 3 4

Normal

Delta

Delta Pair
(Tracking Ref)
Fef A

Span Pair
Span Center

Off

More
1af 2
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NOTE: Hopping enabled and disabled have evaluated,and the wortest data was reported
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10. ANTENNA REQUIREMENT

10.1 STANDARD REQUIREMENT
15.203 requirement: For intentional device, according to 15.203: 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.

10.2 EUT ANTENNA

The EUT antenna is permanent attached antenna. It comply with the standard requirement.
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11. EUT TEST PHOTO

Radiated Measurement Photos
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CONDUCTED EMISSION Photos




