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1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that are in
operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

ANSI C63.10:2013: American National Standard for Testing Unlicensed Wireless Devices

KDB558074 D01 V03: Guidance for Performing Compliance Measurements on Digital Transmission Systems
(DTS) Operating Under §15.247
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2.1 General Description of EUT
Equipment Fingerprint smart terminal
Trade Name &L Aratek
Model Name BM5510
Serial Model BM5500, BM5520, BM5530, VIU500-ATK100

Model Difference

All the model are the same circuit and RF module,

except the model name and colour.

Product Description

The EUT is a Fingerprint smart terminal

Operation Frequency:

2402~2480MHz

Modulation Type:

GFSK

Number Of Channel

40CH

Antenna Designation:

Please see Note 3.

1.0dBi

Antenna Gain (dBi)

Based on the application, features, or specification exhibited in
User's Manual, the EUT is considered as an ITE/Computing
Device. More details of EUT technical specification, please
refer to the User's Manual.

Channel List Please refer to the Note 2.

Ratings DC 3.7V
Mode:K-E30502000U1

Adapter Input: 100-240V~, 50/60Hz, 0.35A Max
Output: 5V===, 2000mA

Battery DC 3.7V, 10000mAh

Connecting I/O Port(s)

Please refer to the User's Manual

2.2 Description of the test mode
IEEE 802.11b/g/n: The product support Third channels but only use Eleventh channels in USA.

Channel Frequency(MHz) Channel Frequency(MHz)
1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 1 2462
5 2432
6 2437
7 2442
2.3 Table of Filed Antenna
Antenna Brand Model Name | Antenna Type | Connector | Gain (dBi) Note
A N/A N/A FPCB Antenna N/A 1.0 WLAN Antenna

2.4 Customized Configurations

#EUT Conf. Signal Description Operating Frequency
TM1_ Ch1 IEEE 802.11b Ch No. 1/ 2412MHz
TM1_Ch6 IEEE 802.11b Ch No. 6/ 2437MHz
TM1_Ch11 IEEE 802.11b Ch No. 11/ 2462MHz
TM2_ Ch1 IEEE 802.11g Ch No. 1/ 2412MHz
TM2_Ch6 IEEE 802.11g Ch No. 6/ 2437MHz
TM2_Ch11 IEEE 802.11g Ch No. 11/ 2462MHz
TM3_ Ch1 IEEE 802.11n HT20 Ch No. 1/ 2412MHz
TM3_Ch6 IEEE 802.11n HT20 Ch No. 6/ 2437MHz
TM3_Ch11 IEEE 802.11n HT20 Ch No. 11/ 2462MHz
TM4_Ch3 IEEE 802.11n HT40 Ch No. 1/ 2422MHz
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TM4_ Ch6 IEEE 802.11n HT40 Ch No. 6/ 2437MHz
TM4_ Ch9 IEEE 802.11n HT40 Ch No. 9/ 2452MHz
TM5 WiFi Link Mode
For Conducted Emission
Final Test Mode Description
TM5 WiFi Link Mode
For Radiated Emission
Final Test Mode Description
TM1_ Ch1 IEEE 802.11b
TM1_ Ch6 IEEE 802.11b
TM1_Ch11 IEEE 802.11b
TM5 WiFi Link Mode

2.5 Block Diagram Showing the Configuration of Test System

Conducted Emission Test 1

C-1

E-1 E-2 ACP Iug
EUT Adapter
Conducted Emission Test 2
E-1 e E-2 Adapter
to
EUT PC
AL Plug

Radiated Emission

E-1
EUT

2.6 Test Modes

Test Case

Test Conditions

Configuration

Description

DTS (6 dB) Bandwidth

Measurement Method

FCC KDB 558074 §8.2 Option 2

Test Environment

NTNV

EUT Configuration

11b_L,11b_M,11b_H
11g_L,11g_M,11g_H

11n HT20_L, 11n HT20_M, 11n HT20_H
11n HT40_L, 11n HT40_M, 11n HT40_H

Maximum Peak Conducted Output
Power

Measurement Method

FCC KDB 5580748§9.1.2

Test Environment

NTNV

Test Setup Test Setup 1
11b_L,11b_M,11b_H
EUT Configuration Mg L,11g_M,11g_H

11n HT20_L, 11n HT20_M, 11n HT20_H
11n HT40_L, 11n HT40 M, 11n HT40_H

Maximum Power Spectral Density
Level

Measurement Method

FCC KDB 558074 §10.2 (peak PSD).

Test Environment

NTNV

EUT Configuration

11b_L,11b_M,11b_H
11g_L,11g M,11g_H

11n HT20_L, 11n HT20_M, 11n HT20_H
11n HT40_L, 11n HT40_M, 11n HT40 H




Page 8 of 65

Report No.: NTEK-2015NT1126170F3-01

Measurement Method

FCC KDB 558074§11.0.

Test Environment

NTNV

Unwanted Emissions into Non- Test Setup Lets)t Eeﬁjg 1|v| -
Restricted Frequency Bands Iy _|_’11 _M,H -
EUT Configuration g_L,11g_M,11g_

11n HT20_L, 11n HT20_M, 11n HT20_H
11n HT40_L, 11n HT40_M, 11n HT40 H

FCC KDB 558074§12.2, Conducted

Measurement Method
(antenna-port).

Test Environment NTNV

Unwanted Emissions into Restricted

Frequency Bands (Conducted) 11b_L,11b_M,11b_H

11g_L,11g_M,11g_H
11n HT20_L, 11n HT20_M, 11n HT20_H
11n HT40_L, 11n HT40_M, 11n HT40_H

EUT Configuration

Unwanted Emissions into Measurement Method FCC KDB

Restricted 558074§12.1,Radiated(cabinet/case
emissions with
Impedance matching for antenna-port).
Test Environment NTNV
11b_L,11b_M,11b_H
. . 11g_L,11g_M,11g_H
EUT Configuration 11n HT20 L, 11n HT20_M, 11n HT20_H
11n HT40 L, 1Mn HT40 M, 11n HT40 H
Test Case Test Conditions
Configuration Description
AC Power Line Conducted Measurement Method AC mains conducted.
Emissions Test Environment NTNV
EUT Configuration TMS
Remark:

1. For Radiated Emissions, By preliminary testing and verifying three axis (X, Y and Z) position of EUT
transmitted status, it was found that “Z axis” position was the worst, then the final test was executed the worst
condition and test data were recorded in this report.

2. Typical working modes for each IEEE 802.11mode are selected to perform tests. The manufacturer provide
special test software to control TX duty cycle >98% for TX test; recorded worst case at difference data rate as
follows:

3. For AC Main conducted emission measured at both AC power adapter and charge from PC, recorded worst
case in test report.

4. For AC Main conducted emission measured at both AC 120V/60Hz and AC 240V/50Hz, recorded worst
case in test report.

Test Mode Test Modes Description
IEEE 802.11b IEEE 802.11b with data rate of 1 Mbps using SISO mode.
IEEE 802.11g IEEE 802.11g with data rate of 6 Mbps using SISO mode.

IEEE 802.11n HT20 IEEE 802.11n with data date of MCS0 and bandwidth of 20MHz using SISO mode.

IEEE 802.11n HT40 IEEE 802.11n with data date of MCS7 and bandwidth of 40MHz using SISO mode.

2.7 EUT operation mode

Test Mode RF Ch. TX Freq. [MHz] R[XMT_[ZQ' CEI'\‘M_?Z%V

L Ch No. 1/ 2412MHz 20

IEEE 802.11b M Ch No. 6 / 2437 MHz 20
H Ch No. 11/ 2462MHz 20

L Ch No. 1/ 2412MHz 20

IEEE 802.11g M Ch No. 6 / 2437 MHz 20
H Ch No. 11/ 2462MHz 20

L Ch No. 1/ 2412MHz 20

'EE'f_fr%'”” M Ch No. 6/ 2437 MHz 20
H Ch No. 11/ 2462MHz 20

IEEE 802.11n L Ch No. 3/ 2422MHz 40
HT40 M Ch No. 6 / 2437 MHz 40
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| H | ChNo.9/2452 MHz | |

40

2.8 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 Brand Model/Type No. Series No. Note
Fingerprint smart —
E-1 terminal 2 Aratek BM5510 N/A EUT
E-2 ADAPTER N/A BM5510 N/A
E-3 PC lenovo Y43p N/A
Item [ Shielded Type | Ferrite Core Length Note
C-1 NO NO 1.2m
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 [Length] column.
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3 TEST ENVIRONMENT

3.1 TEST FACILITY

NTEK Testing Technology Co., Ltd

Report No.: NTEK-2015NT1126170F3-01

1/F, Building E, Fenda Science Park, Sanwei Community, Xixiang Street, Bao’an District, Shenzhen P.R.

China.

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites meet the
requirements in documents ANSI C63.4, CISPR 22/EN 55022 and CISPR16-4-1 SVSWR requirements.

FCC Registration No.:238937; IC Registration No.:9270A-1

CNAS Registration No.:L5516

3.2 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature:
Humidity:

Atmospheric pressure:

3.3 Test Description

15-35°C

30-60 %

950-1050mbar

Test Item FCC Part No. Requirements Verdict
DTS (6 dB) Bandwidth 15.247(a)(2) > 500 kHz. PASS
. For directional gain:< 30dBm —

'\P"gv’\‘/g‘:“m Peak Conducted Output | 415 547()(3) (G[dBi] -6 [dB]).peak; PASS
Otherwise :< 30dBm, peak.

Maximum Power Spectral Density For directional gain :< 8dBm/3

Level 15.247(e) kHz — (G[dBi] —6[dB]), peak. PASS
Otherwise :< 8dBm/3 kHz, peak.

Band Edges Compliance 15.247(d) < -20dBr/100 kHz if tgta}I PASS
peak power <power limit.

Unwa_nted Emissions into Non- 15.247(d) < -20dBr/100 kI.-|zl|f total peak PASS

Restricted Frequency Bands power <power limit.

Unwanted Emissions into Restricted 15.247(d) < -20dBr/100 kHz if total peak PASS

Frequency Bands (Conducted) 15.209 power <power limit.

Unwanted Emissions into Restricted | 15.247(d) FCC Part 15.209 field strength PASS

Frequency Bands (Radiated) 15.209 limit;

AC Power Line Conducted 15.207 FCC Part 15.207 conducted PASS

Emissions

limit;

Remark: The measurement uncertainty is not included in the test result.
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Test Test Test Recorded
Specification Test case Mod Cch | In Report Pass | Fail NA | NP Remark
clause ode anne n Repo
Antenna X Lowest X Lowest
§15.247(b)(4) o 802.11b X Middle 802.11b X Middle | X O | O | O | complies
9 X Highest X Highest
Power 2831 1b X Lowest 2831 1b X Lowest
. e spectra ’ iddle ) iddle complies
15.247 | 802.11 Hg|'20 B Middl 802.11 Hg|'20 B4 Middl I O O O .
density an X Highest N X Highest
802.11n HT40 802.11n HT40
Spectrum 802.11b X 802.11b
. Lowest X Lowest
bandwidth 802.11g . 802.11g . X .
§15.247(a)(1) | "6 4 | 802.11n HT20 I%m‘ﬂ; 802.11n HT20 %mdh‘g; x | B | 0| 0O | complies
bandwidth | 802.11n HT40 9 802.11n HT40 9
Maximum 2831 ?lb X Lowest ggg} 1b X Lowest X
§15.247(b)(1) output 119 X Middle 119 X Middle | X O | O | O | complies
ower 802.11n HT20 [ Highest 802.11n HT20 I Highest X
P 802.11n HT40 9 802.11n HT40 9
Band edge 802.11b 802.11b
; 802.11g X Lowest 802.11g X Lowest X .
§15.247(d) | compliance | o541 750 | [X] Highest | 802.11nHT20 | X Highest | &1 | X | B | B | complies
conducted
802.11n HT40 802.11n HT40
Band edge 802.11b 802.11b
; 802.11g Xl Lowest 802.11g Xl Lowest .
§15.205 "?g“dﬁg"t":;e 80211 HT20 | [X Highest | 802.11nHT20 | X Highest | X | 01 | O | O | complies
802.11n HT40 802.11n HT40
X 802.11b 802.11b
! Xl Lowest Xl Lowest
spurious 802.11g . 802.11g . X .
§15.247(d) | gmissions | 802.11n HT20 %H“’i'":]‘gzt 802.11n HT20 %mdﬂ; x | U | 4| DO | complies
conducted | 802.11n HT40 9 802.11n HT40 9
S Jr?;us 2821 1b X Lowest X Lowest
§15.247(d) puric 119 X Middle 802.11b X Middle X O | O | O | complies
emissions 802.11n HT20 X Highest X Highest
radiated | 802.11n HT40 9 9
RX
spurious n 0 n n .
§15.109 emiSSIons / / / / X O O O complies
radiated
X
spurious
§15.209(a) Emissions 802.11b -/- 802.11b -/- X O O O complies
radiated
< 30 MHz
Conducted
§15.107(a) Emissions 802.11b -/- 802.11b -/- X | | | complies
§15.207
) < 30 MHz
Remark:
1. The measurement uncertainty is not included in the test result.
2. NA = Not Applicable; NP = Not Performed
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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. ltem Uncertainty
1 Conducted Emission Test +1.38dB
2 RF power,conducted +0.16dB
3 Spurious emissions,conducted 1+0.21dB
4 All emissions,radiated(<1G) +4.68dB
5 All emissions,radiated(>1G) +4.89dB
6 Temperature 10.5°C
7 Humidity +2%
3.6 Equipments Used during the Test
Radiation Test equipment
ltem K'T‘d of Manufacturer | Type No. Serial No. _Last_ Cahbrgted Callbr_atlon
Equipment calibration until period
Spectrum .
1 Analyzer Agilent E4407B MY45108040 |2016/07/02| 2017/07/01 1 year
2 | Test Receiver R&S ESPI 101318 2016/07/02 | 2017/07/01 1 year
3 | Bilog Antenna TESEQ CBL6111D 31216 2016/07/02 | 2017/07/01 1 year
4 | P02 Coaxial | Ay MP59B | 6200264416 |2016/07/02| 2017/07/01 | 1 year
5 | Spectum | \hUANTEST |  R3132 150900201 |2016/07/02| 2017/07/01 | 1 year
Analyzer
6 | Hom Antenna EM Sy | 2011071402 [2016/07/02 | 2017/07/01 | 1 year
7 Horn Ant Schwarzbeck | BBHA 9170 9170-181 2016/07/02| 2017/07/01 1 year
8 | Amplifier EM EM-30180 | 060538  |2015/12/18| 2016/12/17 | 1 year
9 | Loop Antenna ARA PLA-1030/B 1029 2016/07/02 | 2017/07/01 1 year
10 | Power Meter R&S NRVS 100696 2016/07/02 | 2017/07/01 1 year
11 | Power Sensor R&S URV5-Z4 | 0395.1619.05 | 2016/07/02 | 2017/07/01 1 year
12 | EMC Test FALA EZ N/A N/A N/A N/A
Software
Conduction Test equipment
Iltem (Kind of Equipment UG Type No. Serial No. _Last_ Callbrgted Callbr_anon
er calibration until period
1 Test Receiver R&S ESCI 101160 2016/07/02 | 2017/07/01 1 year
2 LISN R&S ENV216 101313 2016/07/02 | 2017/07/01 1 year
3 LISN EMCO 3816/2 00042990 | 2016/07/02 | 2017/07/01 1 year
g | SOQComx@l | anitsy | MPs9B | 6200264417 | 2016/07/02 | 2017/07/01 | 1 year
5 Pass'g,’fo\ég'tage R&S ESH2-Z3 | 100196 | 2016/07/02 | 2017/07/01 | 1 year
6 | Absorbing clamp R&S MOS-21 100423 2016/07/02 | 2017/07/01 1 year
EMC Test FALA EZ N/A N/A N/A N/A
Software
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4 TEST CONDITIONS AND RESULTS

41 AC Power Conducted Emission

TEST CONFIGURATION

Shielded Fooms

EUT

Test
Fecelver

TEST PROCEDURE

1. The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed
on the ground plane as per ANSI C63.10-2013.

Support equipment, if needed, was placed as per ANSI C63.10-2013

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013

The EUT received DC5V power from the adapter, the adapter received AC120V/60Hz power through a

Line Impedance Stabilization Network (LISN) which supplied power source and was grounded to the

ground plane.

5. All support equipments received AC power from a second LISN, if any.

6. The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

Pobd

7. Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.
8. During the above scans, the emissions were maximized by cable manipulation.
9. 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

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following:

Frequenc Maximum RF Line Voltage (dBuV)
(&Hz) y CLASS A CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56* 56-46*
0.50 - 5.00 73 60 56 46
5.00 - 30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency

TEST RESULTS

Remark:
1. The AC Power Conducted Emission measurement is performed at both TX and RX (Idle) mode, recorded
worst case at TX mode.
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2. Measured at power adapter charge and USB charge also at both AC 120V/60Hz and AC 240V/50Hz,
recorded worst case at AC 120V/60Hz.

EUT: Fingerprint smart terminal Model Name.: BM5510

Temperature: 26 C Relative Humidity: 56%

Pressure: 1010hPa Phase: L

DC 5.0V form Adapter
Test Voltage: AC 120V/60Hz P Test Mode: TM5
Frequency Reading Level | Correct Factor | Measurement Limits Margin Remark

(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
0.1580 40.40 9.46 49.86 65.56 -15.70 QP
0.1580 15.39 9.46 24.85 55.56 -30.71 AVG
0.2500 34.00 9.45 43.45 61.75 -18.30 QP
0.2500 25.51 9.45 34.96 51.75 -16.79 AVG
0.4138 35.33 9.44 4477 57.57 -12.80 QP
0.4138 21.62 9.44 31.06 47.57 -16.51 AVG
0.6500 36.68 9.44 46.12 56.00 -9.88 QP
0.6500 25.09 9.44 34.53 46.00 -11.47 AVG
2.6619 34.56 9.47 44.03 56.00 -11.97 QP
2.6619 25.58 9.47 35.05 46.00 -10.95 AVG
10.5259 38.03 9.69 47.72 60.00 -12.28 QP
10.5259 26.39 9.69 36.08 50.00 -13.92 AVG

Remark:

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

2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥

Limit: —_—

40

-20

\

AVG:

peak

AYGE

0.150

0.5

[MHz)

30.000
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EUT: Fingerprint smart terminal Model Name. : BM5510

Temperature: 26 C Relative Humidity: 56%

Pressure: 1010hPa Phase : N

DC 5.0V form Adapter
Test Voltage: AC 120V/60Hz P Test Mode: TMS
Frequency Reading Level | Correct Factor | Measurement Limits Margin Remark

(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
0.1539 40.98 9.46 50.44 65.78 -15.34 QP
0.1539 16.94 9.46 26.40 55.78 -29.38 AVG
0.3140 32.41 9.44 41.85 59.86 -18.01 QP
0.3140 20.22 9.44 29.66 49.86 -20.20 AVG
0.5140 34.27 9.46 43.73 56.00 -12.27 QP
0.5140 18.87 9.46 28.33 46.00 -17.67 AVG
1.3060 32.96 9.45 42.41 56.00 -13.59 QP
1.3060 20.02 9.45 29.47 46.00 -16.53 AVG
45777 33.63 9.48 43.11 56.00 -12.89 QP
45777 20.39 9.48 29.87 46.00 -16.13 AVG
10.8819 37.84 9.69 47.53 60.00 -12.47 QP
10.8819 24.65 9.69 34.34 50.00 -15.66 AVG

Remark:

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

2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥

Limit: —_—

40

-20

\

Rt

AVG:

an

peak

AVG

0.150

0.5

[MHz)

30.000
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EUT: Fingerprint smart terminal Model Name.: BM5510

Temperature: 26 C Relative Humidity: 56%

Pressure: 1010hPa Phase: L

DC 5.0V form Adapter
Test Voltage: AC 240V/60Hz P Test Mode: TMS
Frequency Reading Level | Correct Factor | Measurement Limits Margin Remark

(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
0.2459 33.32 9.50 42.82 61.89 -19.07 QP
0.2459 19.95 9.50 29.45 51.89 -22.44 AVG
0.4219 35.62 9.25 44.87 57.41 -12.54 QP
0.4219 20.57 9.25 29.82 47.41 -17.59 AVG
0.6500 36.55 9.57 46.12 56.00 -9.88 QP
0.6500 22.76 9.57 32.33 46.00 -13.67 AVG
1.0020 35.60 9.56 45.16 56.00 -10.84 QP
1.0020 20.60 9.56 30.16 46.00 -15.84 AVG
4.9019 34.88 9.68 44.56 56.00 -11.44 QP
4.9019 19.68 9.68 29.36 46.00 -16.64 AVG
10.1659 36.45 9.74 46.19 60.00 -13.81 QP
10.1659 24.65 9.74 34.39 50.00 -15.61 AVG

Remark:

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

2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥

Limit: —_—

40

-20

\

AYG:

peak

AYG

0.150

0.5

(MHz)

30.000
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EUT: Fingerprint smart terminal Model Name. : BM5510

Temperature: 26 C Relative Humidity: 56%

Pressure: 1010hPa Phase : N

DC 5.0V form Adapter
Test Voltage: AC 240V/60Hz P Test Mode: TMS
Frequency Reading Level | Correct Factor | Measurement Limits Margin Remark

(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
0.1500 44.64 9.49 54.13 65.99 -11.86 QP
0.1500 12.82 9.49 22.31 55.99 -33.68 AVG
0.3180 34.18 9.50 43.68 59.76 -16.08 QP
0.3180 19.22 9.50 28.72 49.76 -21.04 AVG
0.5140 36.51 9.55 46.06 56.00 -9.94 QP
0.5140 16.97 9.55 26.52 46.00 -19.48 AVG
1.3220 35.58 9.57 45.15 56.00 -10.85 QP
1.3220 17.43 9.57 27.00 46.00 -19.00 AVG
4.1939 34.14 9.66 43.80 56.00 -12.20 QP
4.1939 16.79 9.66 26.45 46.00 -19.55 AVG
10.4419 36.91 9.75 46.66 60.00 -13.34 QP
10.4419 22.95 9.75 32.70 50.00 -17.30 AVG

Remark:

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

2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥

Limit: —_—

40

-20

\

AYG:

peak

AVG

0.150

0.5

(MHz) 5

30.000
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EUT: Fingerprint smart terminal Model Name.: BM5510

Temperature: 26 C Relative Humidity: 56%

Pressure: 1010hPa Phase: L

DC 5.0V form PC
Test Voltage: AC 120V/60Hz Test Mode: TMS
Frequency Reading Level | Correct Factor | Measurement Limits Margin Remark

(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
0.2340 32.58 9.45 42.03 62.30 -20.27 QP
0.2340 23.61 9.45 33.06 52.30 -19.24 AVG
0.4660 32.03 9.45 41.48 56.58 -15.10 QP
0.4660 19.21 9.45 28.66 46.58 -17.92 AVG
0.5859 32.84 9.45 42.29 56.00 -13.71 QP
0.5859 18.69 9.45 28.14 46.00 -17.86 AVG
0.9940 33.07 9.44 42.51 56.00 -13.49 QP
0.9940 21.00 9.44 30.44 46.00 -15.56 AVG
2.0899 33.64 9.46 43.10 56.00 -12.90 QP
2.0899 23.33 9.46 32.79 46.00 -13.21 AVG
4.1219 34.76 9.47 44.23 56.00 -11.77 QP
4.1219 25.80 9.47 35.27 46.00 -10.73 AVG

Remark:

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

2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥

Limit: —_—

40

-20

\

AYG:

peak

AYG

0.150

0.5

(MHz)

30.000
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EUT: Fingerprint smart terminal Model Name. : BM5510

Temperature: 26 C Relative Humidity: 56%

Pressure: 1010hPa Phase : N

DC 5.0V form PC
Test Voltage: AC 120V/60Hz Test Mode: TMS
Frequency Reading Level | Correct Factor | Measurement Limits Margin Remark

(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
0.1819 30.95 9.46 40.41 64.39 -23.98 QP
0.1819 25.58 9.46 35.04 54.39 -19.35 AVG
0.2379 31.72 9.45 41.17 62.17 -21.00 QP
0.2379 21.74 9.45 31.19 52.17 -20.98 AVG
0.5778 34.38 9.45 43.83 56.00 -12.17 QP
0.5778 20.46 9.45 29.91 46.00 -16.09 AVG
1.0740 33.57 9.44 43.01 56.00 -12.99 QP
1.0740 21.82 9.44 31.26 46.00 -14.74 AVG
4.3979 34.33 9.48 43.81 56.00 -12.19 QP
4.3979 25.47 9.48 34.95 46.00 -11.05 AVG
6.6699 30.30 9.51 39.81 60.00 -20.19 QP
6.6699 22.42 9.51 31.93 50.00 -18.07 AVG

Remark:

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

2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥

Limit: —_—

40

-20

\

AYG:

peak

AYG

0.150

0.5

(MHz)

30.000
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EUT: Fingerprint smart terminal Model Name.: BM5510

Temperature: 26 C Relative Humidity: 56%

Pressure: 1010hPa Phase: L

DC 5.0V form PC
Test Voltage: AC 240V/60Hz Test Mode: TMS
Frequency Reading Level | Correct Factor | Measurement Limits Margin Remark

(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
0.2340 32.80 9.45 42.25 62.30 -20.05 QP
0.2340 25.10 9.45 34.55 52.30 -17.75 AVG
0.4698 31.94 9.45 41.39 56.52 -15.13 QP
0.4698 20.06 9.45 29.51 46.52 -17.01 AVG
0.5940 32.82 9.45 42.27 56.00 -13.73 QP
0.5940 18.71 9.45 28.16 46.00 -17.84 AVG
1.5700 33.35 9.45 42.80 56.00 -13.20 QP
1.5700 23.21 9.45 32.66 46.00 -13.34 AVG
3.9780 32.92 9.47 42.39 56.00 -13.61 QP
3.9780 25.31 9.47 34.78 46.00 -11.22 AVG
6.4818 30.41 9.50 39.91 60.00 -20.09 QP
6.4818 23.05 9.50 32.55 50.00 -17.45 AVG

Remark:

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

2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥

Limit: —_—

40

-20

\

AYG:

peak
AYG

0.150

0.5

(MHz)

30.000
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EUT: Fingerprint smart terminal Model Name. : BM5510

Temperature: 26 C Relative Humidity: 56%

Pressure: 1010hPa Phase : N

DC 5.0V form PC
Test Voltage: AC 240V/60Hz Test Mode: TMS
Frequency Reading Level | Correct Factor | Measurement Limits Margin Remark

(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
0.1779 32.01 9.46 41.47 64.58 -23.11 QP
0.1779 26.68 9.46 36.14 54.58 -18.44 AVG
0.2379 31.82 9.45 41.27 62.17 -20.90 QP
0.2379 21.28 9.45 30.73 52.17 -21.44 AVG
0.5699 34.41 9.45 43.86 56.00 -12.14 QP
0.5699 21.23 9.45 30.68 46.00 -15.32 AVG
1.6539 33.86 9.45 43.31 56.00 -12.69 QP
1.6539 24.32 9.45 33.77 46.00 -12.23 AVG
4.3499 35.89 9.48 45.37 56.00 -10.63 QP
4.3499 28.69 9.48 38.17 46.00 -7.83 AVG
6.7259 31.34 9.51 40.85 60.00 -19.15 QP
6.7259 23.48 9.51 32.99 50.00 -17.01 AVG

Remark:

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

2. Factor = Insertion Loss + Cable Loss.

100.0 dBu¥

Limit: —_—

40

-20

\

AYG:

peak

AYG

0.150

0.5

(MHz)

30.000
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4.2 Radiated Emission

TEST CONFIGURATION

Frequency range 9 KHz — 30MHz

Loop Antenna T

1-2m

EUT
— Amplifier

-  3m
—
|
Spectrulﬂ
':"Eim AnalyTer
|

Frequency range 30MHz — 1000MHz

Semi-Anechoic Chamber T B
1mto4gm
Antenna ‘
m EUT l | .
[ 1|
80 cm e 3m
Turntable —

‘= Ground Plane

Measurement

E
Instrument it oyo| |Controlle
L 1 i |
1

Contrel Reom

Frequency range above 1GHz-25GHz

Semi-Anechale Chamber T 'F

1o ko of o

Turntable -

St Giround Plane

Meazurement [ [
Above 1GHI only J INnstrumsnt I T n!ul I_m—

[ 1
Control Room |

TEST PROCEDURE

1. The EUT was placed on a turn table which is 0.8m above ground plane for below 1GHz and 1.50m above
ground plane for above 1GHz.

2.  Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn
table from 0°C to 360°C to acquire the highest emissions from EUT.

3. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

4. Repeat above procedures until all frequency measurements have been completed.

5.  The EUT minimum operation frequency was 32.768 KHz and maximum operation frequency was
2480MHz.so radiated emission test frequency band from 9 KHz to 25GHz.

6. The distance between test antenna and EUT as following table states:

| Test Frequency range | Test Antenna Type | Test Distance |
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9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Bilog Antenna 3
1GHz-18GHz Horn Antenna 3
18GHz-25GHz Horn Anternna 1
7. Setting test receiver/spectrum as following table states:
Test Frequency range Test Receiver/Spectrum Setting Detector
9KHz-150KHz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/\VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KHz/VBW=1000KHz,Sweep time=Auto QP
Peak Value: RBW=1MHz/VBW=3MHz,
L Peak
1GHz-40GHz Sweep time=Auto
Average Value: RBW=1MHz/VBW=330Hz, P
e eak
Sweep time=Auto

More procudre as follows;
1) Sequence of testing 9 kHz to 30 MHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 0.8 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions.

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.

--- The antenna height is 1.0 meter.

--- At each turntable position the analyzer sweeps with peak detection to find the maximum of all emissions

Final measurement:

--- Identified emissions during the premeasurement the software maximizes by rotating the turntable position
(0° to 360°) and by rotating the elevation axes (0° to 360°).

--- The final measurement will be done in the position (turntable and elevation) causing the highest emissions
with QP detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, correction factor, margin to the

limit and limit will be recorded. Also a plot with the graph of the premeasurement and the limit will be stored.

2) Sequence of testing 30 MHz to 1 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on the ground plane.
--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.

--- The antenna is polarized vertical and horizontal.

--- The antenna height changes from 1 to 4 meter.

--- At each turntable position, antenna polarization and height the analyzer sweeps three times in peak to find
the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.
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--- According to the maximum antenna and turntable positions of premeasurement the software maximize the
peaks by changing turntable position (£ 45°) and antenna movement between 1 and 4 meter.

--- The final measurement will be done with QP detector with an EMI receiver.

--- The final levels, frequency, measuring time, bandwidth, antenna height, antenna polarization, turntable
angle, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph of the
premeasurement with marked maximum final measurements and the limit will be stored.

3) Sequence of testing 1 GHz to 18 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.

--- The antenna is polarized vertical and horizontal.

--- The antenna height scan range is 1 meter to 2.5 meter.

--- At each turntable position and antenna polarization the analyzer sweeps with peak detection to find the
maximum of all emissions.

Final measurement:

--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software maximize the
peaks by changing turntable position (£ 45°) and antenna movement between 1 and 4 meter. This procedure
is repeated for both antenna polarizations.

--- The final measurement will be done in the position (turntable, EUT-table and antenna polarization) causing
the highest emissions with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, EUT-table position, antenna
polarization, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph of the
premeasurement with marked maximum final measurements and the limit will be stored.

4) Sequence of testing above 18 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 1 meter.

--- The EUT was set into operation.

Premeasurement:

--- The antenna is moved spherical over the EUT in different polarizations of the antenna.

Final measurement:

--- The final measurement will be performed at the position and antenna orientation for all detected emissions
that were found during the premeasurements with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, correction factor, margin to the limit and limit will be
recorded. Also a plot with the graph of the premeasurement and the limit will be stored.

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic equation with a
sample calculation is as follows:

FS=RA+AF +CL-AG
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Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor
For example
Frequency FS RA AF CL AG Transd
(MHz) (dBpV/m) | (dBpV/m) (dB) (dB) (dB) (dB)
300.00 40 58.1 12.2 1.6 31.90 -18.1

Transd=AF +CL-AG

RADIATION LIMIT

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated emission
out of authorized band shall not exceed the following table at a 3 meters measurement distance.

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)

The pre-test have done for the EUT in three axes and found the worst emission at position shown in test setup
photos.

Frequency (MHz) Distance (Meters) Radiated (dBpV/m) Radiated (pV/m)
0.009-0.49 300 20log(2400/F(KHz))+80 2400/F(KHz)
0.49-1.705 30 20log(24000/F(KHz))+40 24000/F(KHz)

1.705-30 30 20log(30)+40 30
30-88 3 40.0 100
88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500
TEST RESULTS
Remark:

1. The radiated measurement are performed the each test mode (IEEE 802.11b/g/n) and channel
(low/mid/high), the data recorded below (IEEE 802.11b mode, the middle channel) is the worst case for all the
test mode and channel.

2. Bilog Antenna for the radiation emission test below 1G.

3. HORN ANTENNA for the radiation emission test above 1G.

4. “---> means not recorded as emission levels lower than limit.

6. Margin= Level — Limit

For 9KHz to 30MHz

EUT Fingerprint smart terminal Model Name. BM5510
Temperature 20 C Relative Humidtity 48%
Pressure 1010 hPa Test Voltage DC 3.7V
Test Mode X Polarization --
Frequency Corrected Reading FCC Limit Margin
(MHz) (dBuVim)@3m | (dBuV/m) @3m (dB) DRSBRLET RS
- - - - QP PASS
- - - - QP PASS
Remark:

1. 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 =40 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.
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EUT Fingerprint smart terminal Model Name. BM5510
Temperature 20 C Relative Humidtity 48%
Pressure 1010 hPa Test Voltage DC 3.7V
Test Mode TX-IEEE 802.11b Mid CH
(P|_(|)/I\a/|)f Frequency R'\eg;:i?r:g Factor ET'eSVS;?n Limits Margin Remark
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
V 30.8535 12.11 19.26 31.37 40.00 -8.63 QP
V 57.1914 25.42 6.39 31.81 40.00 -8.19 QP
V 141.8262 16.52 11.10 27.62 43.50 -15.88 QP
V 182.5592 15.75 11.86 27.61 43.50 -15.89 QP
V 216.7828 25.85 10.97 36.82 46.00 -9.18 QP
V 810.2654 17.81 22.80 40.61 46.00 -5.39 QP
Remark:
Absolute Level= ReadingLevel+ Factor, Margin= Absolute Level - Limit
720 dBuV/m
Limit: —_—
Margin:
' B
32(3 2 W
-8
30.000 40 50 60 70 80 [MHz) 300 400 %00 GO0 70O 1000000
(P|_(|)/I\e/u)f Frequency R“g:é?r:g Factor ET(;SVS;I)n Limits Margin Remark
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
H 31.3992 6.69 19.07 25.76 40.00 -14.24 QP
H 57.7962 14.34 6.24 20.58 40.00 -19.42 QP
H 180.6488 14.34 11.89 26.23 43.50 -17.27 QP
H 346.8092 15.57 14.05 29.62 46.00 -16.38 QP
H 810.2654 18.58 22.80 41.38 46.00 -4.62 QP
H 903.3093 15.00 24.23 39.23 46.00 -6.77 QP
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Limit:
Margin:
' 5
32 4
; ) i
an W
-8
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
For 1GHz to 25GHz
EUT Fingerprint smart terminal Model Name. BMS5510
Temperature 20 C Relative Humidtity 48%
Pressure 1010 hPa Test Voltage DC 3.7V
Test Mode TX-IEEE 802.11b
Low Channel @ Channel 1 @ 2412 MHz
Frequency Reading Factor Xr%r;ﬁfjgg Limit Margin Remark Polar
(MHz) (dBpV) (dB) (dBuV/m) (dBpV/m) (dB) (H/V)
4824.231 54.14 10.44 64.58 74.00 -9.42 PK Vertical
4824.231 31.58 10.44 42.02 54.00 -11.98 AV Vertical
7236.189 49.89 12.39 62.28 74.00 -11.72 PK Vertical
7236.189 31.17 12.39 43.56 54.00 -10.44 AV Vertical
4824.225 50.66 10.44 61.10 74.00 -12.90 PK Horizontal
4824.225 31.08 10.44 41.52 54.00 -12.48 AV Horizontal
7236.104 47.73 12.39 60.12 74.00 -13.88 PK Horizontal
7236.104 30.33 12.39 42.72 54.00 -11.28 AV Horizontal
Middle Channel @ Channel 6 @ 2437 MHz
Frequency Reading Factor g%gﬁf:‘;g Limit Margin Remark Polar
(MHz) (dBpV) (dB) (dBuV/m) (dBpV/m) (dB) (H/V)
4874.308 51.12 10.40 61.52 74.00 -12.48 PK Vertical
4874.308 32.23 10.40 42.63 54.00 -11.37 AV Vertical
7311.203 47.46 12.75 60.21 74.00 -13.79 PK Vertical
7311.203 30.09 12.75 42.84 54.00 -11.16 AV Vertical
4874.111 52.15 10.40 62.55 74.00 -11.45 PK Horizontal
4874.111 31.22 10.40 41.62 54.00 -12.38 AV Horizontal
7311.107 46.52 12.75 59.27 74.00 -14.73 PK Horizontal
7311.107 29.96 12.75 42.71 54.00 -11.29 AV Horizontal
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Frequency Reading Factor gr?]r;;ﬁtcjig Limit Margin Remark Polar
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (H/V)
4924.224 50.11 10.39 60.50 74.00 -13.50 PK Vertical
4924.224 30.08 10.39 40.47 54.00 -13.53 AV Vertical
7386.156 46.75 12.68 59.43 74.00 -14.57 PK Vertical
7386.156 28.62 12.68 41.30 54.00 -12.70 AV Vertical
4924131 50.44 10.39 60.83 74.00 -13.17 PK Horizontal
4924131 30.26 10.39 40.65 54.00 -13.35 AV Horizontal
7386.399 48.49 12.68 61.17 74.00 -12.83 PK Horizontal
7386.399 30.06 12.68 42.74 54.00 -11.26 AV Horizontal

Remark:

1. Absolute Level= ReadingLevel+ Factor, Margin= Absolute Level - Limit
2. The other emission levels were very low against the limit.
3. Margin = Emission Level - Limit.
4. The average measurement was not performed when the peak measured data under the limit of average

detection.

5. Detector AV is setting spectrum/receiver. RBW=1MHz/VBW=330Hz/Sweep time=Auto/Detector=Peak;

6."---" Mean the PK detector measured value is below average limit.

7. We measured IEEE 802.11b, IEEE 802.11g, IEEE 802.11n HT20 and IEEE 802.11n HT40, rcorded the
worst case at IEEE 802.11 b Mode.
8. Measured output power at difference data rate for each mode and recorded worst case for each mode.

9. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;
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4.3 Duty Cycle

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

LIMIT

The Maximum Peak Output Power Measurement is 30dBm.

Preferably, all measurements of maximum conducted (average) output power will be performed with the EUT
transmitting continuously (i.e., with a duty cycle of greater than or equal to 98%).

TEST PROCEDURE

a. A diode detector and an oscilloscope that together have sufficiently short response time to permit
accurate measurements of the on and off times of the transmitted signal.

b. The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on and off times of the
transmitted signal. Set the center frequency of the instrument to the center frequency of the transmission.
Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set VBW = RBW. Set
detector = peak or average. The zero-span measurement method shall not be used unless both RBW and
VBW are > 50/T and the number of sweep points across duration T exceeds 100. (For example, if VBW
and/or RBW are limited to 3 MHz, then the zero-span method of measuring duty cycle shall not be used if
T < 16.7 microseconds.)

TEST RESULTS

The Manufacturer provide engineer mode to setup 100% continuous transmit for WLAN;
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4.4 Maximum Output Power

TEST CONFIGURATION

EUT Power Sensor

TEST PROCEDURE

According to KDB558074 D01 DTS Meas Guidance:

PKPM1 Peak power meter method: The maximum peak conducted output power may be measured using a
broadband peak RF power meter. The power meter shall have a video bandwidth that is greater than or equal
to the DTS bandwidth and shall utilize a fast-responding diode detector.

Maximum conducted (average) output power: As an alternative to spectrum analyzer or EMI receiver
measurements, measurements may be performed using a wideband RF power meter with a thermocouple
detector or equivalent if all of the conditions listed below are satisfied.

1. The EUT is configured to transmit continuously, or to transmit with a constant duty factor.

2. At all times when the EUT is transmitting, it shall be transmitting at its maximum power control level.

3. The integration period of the power meter exceeds the repetition period of the transmitted signal by at least
a factor of five.

If the transmitter does not transmit continuously, measure the duty cycle (x) of the transmitter output signal as
described in Section 6.0.

Measure the average power of the transmitter. This measurement is an average over both the on and off
periods of the transmitter.

Adjust the measurement in dBm by adding 10log (1/x), where x is the duty cycle to the measurement result.

LIMIT

The Maximum Peak Output Power Measurement is 30dBm.

TEST RESULTS
EUT: Fingerprint smart terminal Model Name: BM5510
Temperature: 25 Relative Humidity: 60%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: TX IEEE 802.11b/g/n HT20/n HT40
Frequenc BEaERre O pat M(e)ﬁ::ﬁd Limits
Test Mode Channel y Peak Power Verdict
(MHz) Average Power | (dBm)
(dBm)
(dBm)
1 2412 15.99 14.03
IEEE 802.11 b 6 2437 16.11 14.15 30 PASS
11 2462 16.23 14.27
1 2412 12.58 10.62
IEEE 802.11 g 6 2437 12.53 10.57 30 PASS
11 2462 12.65 10.69
1 2412 11.63 9.67
IEEE 80211 n 6 2437 11.51 9.55 30 PASS
11 2462 11.57 9.61
3 2422 7.45 5.49
IEEE 80211 6 2437 7.51 5.55 30 PASS
9 2452 7.63 5.67
Remark:

1. Measured output power at difference data rate for each mode and recorded worst case for each mode.

2. Testresults including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;
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4.5 Power Spectral Density

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to KDB 558074 D01 Method PKPSD (peak PSD) this procedure shall be used if maximum peak
conducted output power was used to demonstrate compliance, and is optional if the maximum conducted
(average) output power was used to demonstrate compliance.

1. Set analyzer center frequency to DTS channel center frequency.

2. Set the span to 1.5 times the DTS bandwidth.

3. Set the RBW to: 3 kHz < RBW < 100 kHz.

4. Set the VBW = 3 RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level within the RBW.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

LIMIT
For digitally modulated systems, the power spectral density conducted from the intentional radiator to the

antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission.

TEST RESULTS
EUT: Fingerprint smart terminal Model Name: BM5510
Temperature: 25 Relative Humidity: 60%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: TX(Ch 0 (3)/Ch6/Ch11(9)) IEEE 802.11b/g/n HT20/n HT40
Frequency Measured Peak Power Limits
Test Mode Channel Spectral Density Verdict
(MHz) (dBm/3KHz) (dBm/3KHz)
1 2412 -12.90
IEEE 802.11 b 6 2437 -12.96 8 PASS
11 2462 -13.06
1 2412 -16.07
IEEE 802.11 g 6 2437 -15.53 8 PASS
11 2462 -16.73
1 2412 -15.48
IEEE 80211 n 6 2437 15.45 8 PASS
11 2462 -15.82
3 2422 -20.16
IEEE 80211 n 6 2437 17.45 8 PASS
9 2452 -17.88
Remark:

1. Measured output power at difference data rate for each mode and recorded worst case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;

4. please refer to following plots;
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Peak Power S
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4.6 Spurious RF Conducted Emission

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

The Spurious RF conducted emissions compliance of RF radiated emission should be measured by following
the guidance in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT, measuring
the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the measurement
antenna height and polarization etc. Set RBW=100 kHz and VBW= 300 KHz to measure the peak field
strength, and measure frequency range from 9 KHz to 25GHz.

LIMIT
1. Below -20dB of the highest emission level in operating band.

2. Fall in the restricted bands listed in section 15.205. The maximum permitted average field strength is listed
in section 15.209.

TEST RESULTS
Frequency ST (717 Limits
Test Mode Channel Conducted Emission Verdict
(MHz) (dBc)
(dBc)
1 2412 <-20dBc -20
IEEE 802.11 b 6 2437 <-20dBc -20 PASS
11 2462 <-20dBc -20
1 2412 <-20dBc -20
IEEE 802.11 g 6 2437 <-20dBc -20 PASS
11 2462 <-20dBc -20
1 2412 <-20dBc -20
'EEEH*?rOZZd" n 6 2437 <-20dBc 220 PASS
11 2462 <-20dBc -20
3 2422 <-20dBc -20
'EEEH*?&ZO'" n 6 2437 <-20dBc 220 PASS
9 2452 <-20dBc -20
Remark:

1. Measured output power at difference data rate for each mode and recorded worst case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;

4. *“---“means that the fundamental frequency not for 15.209 limits requirement.

5. please refer to following plots;
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Band-edge Masurements for RF Conducted Emissions
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Band-edge Masurements for RF Conducted Emissions
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IEEE 802.11 g
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Band-edge Masurements for RF Conducted Emissions
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Band-edge Masurements for RF Conducted Emissions
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Band-edge Masurements for RF Conducted Emissions

IEEE 802.11 b

IEEE 802.11 g

Channel 6 / 2437 MHz

Channel 6 / 2437 MHz

STATLS

Peak Search g Type: Lu»;-r
il + Trig: Fras Run Aug|Hold: 8100 - Trig: Fras Fun Ag|Held: 1THO0
FCaiat Attan: 10 48 P NNNNN s e + 10 48
i Mkr1 4.874 00 GHz NextResk i Mkr1 4.875 75 GHz NextResk
[gg8ion_Ref 0.00 dBm -69.512 dBm [gg8ion_Ref 0.00 dBm -63.724 dBm
Next Pk Right| Next Pk Right|
e
na
Next Pk Left) Next Pk Left)
00 00
Marker Delta Marker Delta
S0 S0
00 £0 1
Mkr-+CF, : Mkr-+CF,
Mikr—RefLvi Mikr—RefLvi
More, More,
Start 3.000 GHz Stop 5.000 GHz 1of2ll gtart 3.000 GHz Stop 5.000 GHz 1012
#Res BWW 100 kHz #VBW 300 kHz Sweep 191.5 ms (2001 pts) #Res BWW 100 kHz #VBW 300 kHz Sweep 191.5 ms (2001 pts)

STATLS

el Spetrum Aesahysre - Sevopt SA

3 GHz — 5 GHz

Agilent Spectrum A

3 GHz — 5 GHz

#Res BW 100 kHz

#VBW 300 kHz Sweep 477.9 ms (8001 pts)

STATLS

#Res BW 100 kHz

Warker 1 6092500000000 GHz Fieg Typa: Log-Pur Pk Fawce Marker 1 6.092500000000 GHz Ay Type: Log Peak Search
PHO: Fast G 11 Frea Run Hueg|Hold: 6100 ks St PO Fast o Treg: Fras Run Avg|Held: 44100 TV P AAY
BGaiatow © Atten: 30 48 ce1P NNNNN o LB iy ce1P NNNN N
R MEkr1 6,092 500 GHz NextPeak i MEkr1 6,092 500 GHz NextPeak
{ogaian Ref 0.00 dBm -74.747 dBm {ogaian Ref 0.00 dEm -75.898 dBm
Next Pk Right] Next Pk Right]
1830 e
nz
Next Pk Left) Next Pk Left)
00 00
Marker Deha Marker Deha
S0 S0
o mr—cell ° Mkr—CF|
o ¥
wm-nwmw i nufif Mir—RefLl
00
More More
Start 5,000 GHz Stop 10.000 GHz 1of2l gtart 5,000 GHz Stop 10.000 GHz 1012
Sweep 477.9 ms (8001 pts)

#VBW 300 kHz

STATLS

el Spetrum Aesahysre - Sevopt SA

5 GHz — 10 GHz

Agilent Spectrum A

5 GHz — 10 GHz

#Res BW 100 kHz

#VBW 300 kHz Sweep 477.9 ms (8001 pts)

#Res BW 100 kHz

STATLS

#VBW 300 kHz

Marker 1 14.918750000000 GHz Fieg Typa: Log-Pur Pk Fawce Marker 1 14.918125000000 GHz Avg Typs: LogPwr Peak Search
PG Fast T30 74 FrawRun AvglHold: 5100 rire i PO F T Trig: Fres Run AvglHold: 230 e s
et aw Aman: 90 48 Lozl Gkt ow Aten: 40 48 Lol
NextPeak NextPeak
il Mkr1 14.918 750 GHz i Mkr1 14.918 125 GHz
{ogaian Ref 0.00 dBm -75.767 dBm {ogaian Ref 0.00 dEm -75.230 dBm
Next Pk Right| Next Pk Right|
1830 e}
n3
Next Pk Left) Next Pk Left)
00 00
Marker Debta Marker Debta
S0 S0
0 mr—cell ° Mkr-.CF
& 4 m !
‘MW Mkr—RefLvi wc% Mkr—RefLvi
20 00
More More
Start 10.000 GHz Stop 15.000 GHz 1of2ll gtart 10,000 GHz Stop 15.000 GHz 1012
Sweep 477.9 ms (8001 pts)

STATLS

10 GHz — 15 GHz

10 GHz — 15 GHz




m Page 40 of 65 Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for RF Conducted Emissions
IEEE 802.11 b IEEE 802.11 g
Channel 6 / 2437 MHz Channel 6 / 2437 MHz

Airg Tipe: L;P;-r Peak Search
'P“U_. - 5 T“’Fr:;ll! Awg|Hold: 6100 ‘:;: ﬁpﬂm I 3 .:;.._-_. T::;r:;m Awg|Hold: 16100 ‘:;: ﬁpﬂm
i Mkr1 24.916 25 GHz NextPenk T Mkr1 24.872 50 GHz NextResk
[gg8ion_Ref 0.00 dBm -68.707 dBm [gg8ion_Ref 0.00 dBm -68.381 dBm
Next Pk Right| Next Pk Right|
e
22
Next Pk Left Next Pk Left
00 00
Marker Delta Marker Delta
S0 S0
00 Mkr—CF £0 MKr—CE
o e W " " iy Mir—RefLvl| o[ _ Mikr—RefLvi
00 00
More, More,
Start 15.000 GHz ‘Stop 25.000 GHz 1of2ll gtart 15,000 GHz ‘Stop 25.000 GHz 1012
#Res BWW 100 kHz #VBW 300 kHz Sweep 955.7 ms (8001 pts) #Res BWW 100 kHz #VBW 300 kHz Sweep 955.7 ms (8001 pts)

wTATLS = wTATLS

15 GHz — 25 GHz 15 GHz — 25 GHz
IEEE 802.11b IEEE 802.11g
Channel 11/ 2462 MHz Channel 11/ 2462 MHz

el Spetrum Aesahysre - Sevopt SA el Spetrum Aesahysre - Sevopt SA

Dispiay

ay Line -20.14 dBm ] = Hirg Typa: LogPur

ay Line -16.29 dBm ] = Hirg Typa: LogPur

o
TR e o Ry TR e . e AR
Ref Offset 5 48 Mkr1 2.461 765 GHz| ~ Annotation G Mk 2.462 875 GHz|  Annotation»
{ogaian Ref 20.00 dBm 3.711 dBm 19 gataw Ref 20.00 dBm 0,136 dBm
l Title Title
[ -
il b '
P o Graticule —— '-tr (L et
100 ol oo o}
i .
= - DisplayLine|| = — Display Line

1 N S ——
Tl VA N i ™

M")w M System System
Displays|| =0 Display»

s00
Settings Settings
ma ) 0 )
Center 2.46200 GHz Span 40.00 MHz Center 2.46200 GHz Span 40.00 MHz
#Res BWW 100 kHz SVEW 300 kHz Sweep 4.267 ms (2001 pts) #Res BWW 100 kHz SVEW 300 kHz Sweep 4.267 ms (2001 pts)

wTATLS = wTATLS

2422 MHz — 2482 MHz

Agilert Spertrum Analysre - Swept SA

Agilont Spectium Analysor - Swept SA
¥ 50 G O | slshaur 601100 PM o [ 20116 S0 A 0C
arker 1 9.000000 kHz Avg Type: Log-Par macefi 3335 ek Sameck) arker 1 10.110375 kHz A EERE] Peak Search
PO Wi S ren: 10 48 1P NNNRN PO Wi S ren: 10 48 cerlP NHKHN
Ref Offset05 48 Mkr1 9.000 kHz NextPeak T Mkr1 10.110 kHz Next Peak
{ogaiav_Ref 0.00 dBm -69.494 dBm [g @iy Ref 0.00 dgm -69.564 dBm
Next Pk Right] Next Pk Right]
4 20l
P
Mext Pk Left Mext Pk Left
00 00
Marker Deha Marker Deha
S0 S0
@0 : Mikr—cHl| *° " Mkr—CF|
"
P
s M‘W\w Mikr—RefLvi|| =00 “WV&,,‘MW‘ MEr—RerLvi
s oA e
w0 i E NSO N—— w0 WWMWWW
1 e P e i
e Wi M
Start 9.00 kHz Stop 150,00 kHz 1of2l gtart 9.00 kHz Stop 150,00 kHz 1012
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 134.9 ms (8001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz Sweep 134.9 ms (8001 pts)

stans| 4. OC Caupled usg st | § DG Coupled

9 KHz-150 KHz 9 KHz-150 KHz




Page 41 of 65 Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for RF Conducted Emissions
IEEE 802.11 b IEEE 802.11 g
Channel 11 / 2462 MHz Channel 11 / 2462 MHz

) T 6.0
Avg Type: Log-Pur P e er 1 164.925000 kHz
G s T TrigFree Run Avg|Held: 184100 M G e o 1O
FGaintow Aren: 10 48 et HHNHN FGaintow Attan: 10 48
i Mkr1 154 kHz NextPenk T Mkr1 165 kHz NextResk
[gg8ion_Ref 0.00 dBm -69.961 dBm [gg8ion_Ref 0.00 dBm -73.147 dBm
= Next P Right]| Next Pk Right]
.
s
Next Pk Left) Next Pk Left)
00 00
Marker Deha Marker Deha
S0 S0
00 : Mkr—CF £0 MKr—CE
= e |
MEkr—RefLvI MEkr—RefLvI
" More . More
Start 150 kHz ‘Stop 30.00 MHz 1of2l start 150 kHz ‘Stop 30.00 MHz 1012
#Res BW 10 kHz #VBW 30 kHz Sweep 285.3ms (8001 pis) ||| #Res BW 10kHz #VBW 30 kHz Sweep 285.3ms (8001 pts) ||
= stans | . OC Coupled = stans | . OC Coupled

150 KHz-30 MHz 150 KHz—-30 MHz

T —y

Agilent Spectrum A

el Spetrum Aesahysre - Sevopt SA

Marker 1 2.542620000000 GHz > Fieg Typa: Log-Pur Pk Fawce Marker 1 2541677500000 GHz Avg Type: LogPwr T| PeskSearch
HOTTS ETann. Akl Pt TR e oreene it
[ Aran: 30 48 T [ : 1)
R Mkri 2.542 6 GHz NextPeak e Mkr1 2.541 9 GHz NextPeak
{ogaiow _Ref 20.00 dBm -56.408 dBm {98t Ref 20.00 dBm -52.426 dBm
! Next Pk Rightif Next Pk Right]
Next Pk Left) Next Pk Left)
-100 -100
.
- 2 o
Marker Deha Marker Deha
00 00
00 mr—cel| ©° MikrCF
i ,
a0 |— o ' M Mkr—RefLvi Mir—RefLw
0
More More
Start 30 MHz Stop 3.000 GHz 1of2l start 30 MHz Stop 3.000 GHz 1012
#Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts)

wTATLS wTATLS

30 MHz — 3 GHz 30 MHz — 3 GHz

T —y

Agilent Spectrum A

Dz21:18 Moy,

Avg Type: Log Pur Pask Semch Marker 14.920500000000 GHz = Avg Type: Log Pur mace] Penk Search
TG Fat T P Bun Araliielae T Pt PP T e Fre s Auliiois ) Pt
NextPeak NextPeak
e Mkr1 4,922 75 GHz e Mkr1 4,920 50 GHz
[gg8ion_Ref 0.00 dBm -72.285 dBm [gg8ion_Ref 0.00 dBm -67.831 dBm
2 Next Pk Rightf| Next Pk Right|
18380l
™
Next Pk Left Next Pk Left
00 00
Marker Delta Marker Delta
S0 S0
00 Mkr—CF £0 MKr—CE
3 'y
v
wum Mkr—RefLvi Mkr—RefLvi
00
More, More,
Start 3.000 GHz Stop 5.000 GHz 1of2ll gtart 3.000 GHz Stop 5.000 GHz 1012
#Res BWW 100 kHz #VBW 300 kHz Sweep 191.5 ms (2001 pts) #Res BWW 100 kHz #VBW 300 kHz Sweep 191.5 ms (2001 pts)

wTATLS = wTATLS

3 GHz -5GHz 3 GHz -5 GHz




Page

42 of 65

Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for RF Conducted Emissions

IEEE 802.11 b

IEEE 802.11 g

Channel 11 / 2462 MHz

Channel 11/ 2462 MHz

wTATLS

T Ot 02
Avg Type: LogPwr Peak Search el
PO Fam Cpo 17 Frae Run Aug|Held: 144100 4 oG Fasi T TrigiFree Run HAueg|Hold: 100
FGaintow Aren: 10 48 et HHNHN FGaintow Attan: 10 48
R MEkr1 6.155 000 GHz NextPeak i Mkr1 6.155 000 GHz NextPeak
[gg8ion_Ref 0.00 dBm -74.800 dBm [gg8ion_Ref 0.00 dBm -74.527 dBm
2 Next Pk Rightf| Next Pk Right|
18380l
™
Next Pk Left) Next Pk Left)
00 00
Marker Delta Marker Delta
S0 S0
@0 Mikr—cHl| *° Mkr-+CF,
n 1 > 1
? L]
2 S e M PR gl | 1 Ret L ‘“MMWW Mir—RefLy
00 S00
More, More,
Start 5,000 GHz Stop 10.000 GHz 1of2l gtart 5,000 GHz Stop 10.000 GHz 1012
#Res BWW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts) #Res BWW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)

wTATLS

5 GHz — 10 GHz

 Type: LogPwr Peak Search

5 GHz — 10 GHz

Avg Type: Log
AwglHold: THOO

#Res BW 100 kHz

#VBW 300 kHz

Sweep 477.9 ms (8001 pts)

wTATLS

ker 1 13.793125000000 GHz
PO Fast o Treg: Fras Run Avg|Held: THOD T Trig: Fras Run
Whaistow — Aen: 90 48 ce1P NNNNN o e T e ey
i Mkr1 13.793 125 GHz NextResk i Mkr1 14.938 125 GHz NextResk
[gg8ion_Ref 0.00 dBm -75.998 dBm [gg8ion_Ref 0.00 dBm -75.129 dBm
2 Next Pk Rightf| Next Pk Right|
18380l
™
Next Pk Left Next Pk Left
00 00
Marker Delta Marker Delta
S0 S0
00 Mkr—CF £0 MKr—CE
> ¥ >
WUWM Mkr—RefLyf| =0 Mkr—RefLvi
00 S00
More, More,
Start 10.000 GHz Stop 15.000 GHz 1of2ll gtart 10,000 GHz Stop 15.000 GHz 1012
#Res BWW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)

wTATLS

10 GHz — 15 GHz

10 GHz — 15 GHz

wTATLS

wTATLS

Ker 1 24.402500000000 GHz Avg Type: Log-Pwr P e er 1 24.382500000000 GHz Avg Type: Log
PO Fast o Treg: Fras Run Avg|Held: 44100 PO Fast o Treg: Fras Run Avg|Held: 34100
BGaiatow © Atten: 30 48 ce1P NNNNN o e T e ey
R Mkr1 24.402 50 GHz NextPeak i Mkr1 24.382 50 GHz NextPeak
[gg8ion_Ref 0.00 dBm -68.422 dBm [gg8ion_Ref 0.00 dBm -68.709 dBm
= Next P Right]| Next Pk Right]
.
s
Next Pk Left) Next Pk Left)
00 00
Marker Deha Marker Deha
S0 S0
o K Mikr—cHl| *° Mkr—CF|
|
0 MEkr—RefLvI MEkr—RefLvI
00 S00
More More
Start 15.000 GHz ‘Stop 25.000 GHz 1of2ll gtart 15,000 GHz ‘Stop 25.000 GHz 1012
#Res BW 100 kHz #VBW 300 kHz Sweep 9557 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9557 ms (8001 pts)

15 GHz — 25 GHz

15 GHz — 25 GHz




Page 43 of 65

Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for

RF Conducted Emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

Channel 1/ 2412 MHz

Channel 3 /2422 MHz

s ey Typa: LogPwr AR 3345 6 Hirg Type: LogPur WA 33456
T Trig: Fras Run Huvg|Held> 1001100 TEVE - Trig: Fres Run Hovg|Held> 1001100 TV
G e Low : e P HHKNNN WG = ey . 1P NRNNN
o Mkr1 2.408 130 GHz|  Annetation» e Mkri 2.424 13 GHz|  Annotation®
[ggsion _Ref 20.00 dBm -1.432 dBm [ggsion _Ref 20.00 dBm 868 dBm
1 Title») 1 Title»)
N
PR 7 AT [RORTS EO N Graticule t‘ Graticute
y o o sl i =
100 \ ol oo r- e e iy g ..\ o)
= DisplayLine|| =0 Display Line
'; 21.43 dBm| J 1 25 £ el <2687 dBmi|
00 ‘Q‘u o 00 l ‘Q_ﬂ o
400 M m 400
= Y a0
System System
00, Display®| &0 Display®|
Settings Settings
00 - 00 b
Center 241200 GHz ‘Span 40,00 MHz Center 2.42200 GHz ‘Span 80,00 MHz
#Res BWW 100 kHz #VBW 300 kHz Sweep 4.267 ms (2001 pts) #Res BWW 100 kHz #VBW 300 kHz Sweep 8.000 ms (2001 pts)

wTATLS

= wTATLS

Agilent Spectrum A Swwpt SA

2392 MHz — 2432 MHz

2382 MHz — 2462 MHz

Agilent Spertrum

#Res BW 1.0 kHz

2 e —— —TT : —ET
arker 1 9.000000 kHz Avg Type: Log-Fur Pask Semrch arker 1 9.564000 kHz | Avg Type: Log-Pwr Peak Search
TG Wide o 11ig: Frea Run Hueg|Hold: 13100 bl s phaies FRGW T Trig: Fres Run Ag|Held: 2TH00 TEVE
Bhaisdow © Amen: 10 68 cerP HHHNN st ™ Amen; 0 48 o1l NN
Ref Offset05 48 Mkr1 9.000 kHz NextPeak T Mkr1 9,564 kHz Next Peak
{ogaiw_Ref 0.00 dBm -68.865 dBm [g @iy Ref 0.00 dgm -70.428 dBm
0 Next Pk Right) o Next Pk Right]
Next Pk Left e Next Pk Left
00 00
Marker Deha Marker Deha
S0 S0
ksl P mrrcr|| 7 ; Mkr—.CF
Mo \MW MEr—RefLvl| =0 M%ﬂww ke RefLvl
. fut e e o Ao PR
| i W More ‘u‘(‘"\'fv‘i More
Start 9.00 kHz Stop 150,00 kHz 1of2l gtart 9.00 kHz Stop 150,00 kHz 1012
#VBW 3.0 kHz Sweep 134.9 ms (8001 pts)

Sweep 134.9 ms (8001 pts)
stans | § DC Coupled

#VBW 3.0 kHz

#Res BW 1.0 kHz

s | § OC Coupled

9 KHz — 150 KHz

org Typa: l.n-Pwr Peak Search

9 KHz — 150 KHz

Peak Search

Hirg Type: LogPur
HAurg|Hold: 18100

arker 1 150.000000 kHz

Trig: Frae Aun TV
cerlP HHNNN

PR T g PRCNIORE S e it o e 408
i Mkr1 150 kHz NextPenk T Mkr1 150 kHz NextResk
[gg8ion_Ref 0.00 dBm -71.729 dBm [gg8ion_Ref 0.00 dBm -71.062 dBm
2 Next Pk Rightf| Next Pk Right|
Next Pk Left e Next Pk Left
00 00
Marker Delta Marker Delta
S0 S0
i mir—cef 77 MKr—.CE
1 1
0 Mikr—RefLvif| =0 Mikr—RefLvi
S00 r
g More More
Start 150 kHz Stop 30.00 MHz 1of2l start 150 kHz ‘Stop 30.00 MHz 1012
#Res BW 10 kHz #VBW 30 kHz Sweep 285.3ms (8001 pts) || #ResBW 10kHz #VBW 30 kHz Sweep 285.3ms (8001 pts) [ |

s | § OC Coupled

= 515 | g OC Cougled

150 KHz — 30 MHz

150 KHz — 30 MHz




Page 44 of 65

Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for RF Conducted Emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

Channel 1/ 2412 MHz

Channel 3 /2422 MHz

#Res BW 100 kHz

wTATLS

Agilet Spectrum Analyree - Swept SA Agilet Spectrum Analyree - Swept SA
Marker 1 2.566380000000 GHz g Type: LogPur Peak Search i g Type: LogPwr Peak Search
oG s T TrigFree Run Avg|Held: 51100 b Ageiprs ] w:rr:;m Hovg|Held: 8100 b o
W Gl owr Aften: 30 48 2l W Gainl ow ] 2
T MEkr1 2.566 4 GHz NextPeak T MEkr1 2.461 3 GHz NextPeak
[ggsion _Ref 20.00 dBm -54.177 dBm [gg8ion_Ref 0.00 dBm -52.620 dBm
i Next Pk Rightf| f Next Pk Right|
Next Pk Left e Next Pk Left
-100 00
Marker Delta Marker Delta
00 S0 A
o Mkr—crl| 7 Mkr—.CF,
0 a1 70 y
¥
&0 ; Mikr—RefLvf| =0 . . W Mkr—RefLvI
700 00
More, More,
Start 30 MHz Stop 3.000 GHz 1of2l start 30 MHz Stop 3.000 GHz 1012
#VBW 300 kHz Sweep 284.3 ms (2001 pts) #Res BWW 100 kHz #VBW 300 kHz Sweep 284.3 ms (2001 pts)

wTATLS

el Spetrum Aesahysre - Sevopt SA

30 MHz — 3 GHz

 Typa: LogPwr

Peak Search

el Spetrum Aesahysre - Sevopt SA

30 MHz — 3 GHz

Peak Search

wTATLS

Marker 1 4.820250000000 GHz = o | Tipa: Log- e 1 e oLyt o TP A
PP T e Fre s oo e AN PP T e Fre s Aol s et
i Mkr1 4.820 25 GHz NextResk i Mkr1 4.844 00 GHz NextResk
[gg8ion_Ref 0.00 dBm -65.175 dBm [gg8ion_Ref 0.00 dBm -69.313 dBm
= Next P Right]| Next Pk Right]
Next Pk Left e Next Pk Left
00 00
Marker Deha Marker Deha
S0 S0
00 1 Mkr—CF £0 MKr—CE
o . 4 Mikr—RefLvi MEkr—RefLvI
00
More More
Start 3.000 GHz 5.000 GHz 192 gtart 3.000 GHz 5.000 GHz 1o 3
#Res BW 100 kHz #VBW 300 kHz Sweep 191.5 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 191.5 ms (8001 pts)

wTATLS

ker 1 6.030000000000 GHz

3 GHz -5 GHz

g Type: LogPwr

Peak Search

3 GHz — 5 GHz

Avg Type: Log-Pur
Trig: Fras Run Avg|Held: 104100

Start 5.000 GHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 477.9 ms (8001 pts)

wTATLS

#Res BW 100 kHz

oG Fasi T TrigiFree Run HAweg|Hold: 41100 M TG Fan T
FGaintow Aren: 10 48 et HHNHN FGaintow Attan: 10 48
R MEkr1 6,030 000 GHz NextPeak i Mkr1 6,055 000 GHz NextPeak
{ogaiw_Ref 0.00 dBm -75.837 dBm [g @iy Ref 0.00 dgm -75.838 dBm
0 Next Pk Right) o Next Pk Right]
Next Pk Left e Next Pk Left
00 00
Marker Delta Marker Delta
S0 S0
@0 Mikr—cHl| *° Mkr-+CF,
> \
Mir—RefL *MMW MO Ref Lot
00
More, More
Stop 10.000 GHz 1of2l gtart 5,000 GHz Stop 10.000 GHz 1012

#VBW 300 kHz Sweep 477.9 ms (8001 pts)

wTATLS

5 GHz — 10 GHz

5 GHz —10 GHz




Page 45 of 65

Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for RF Conducted Emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

Channel 1/ 2412 MHz

Channel 3 /2422 MHz

STATLS

Agilemt Sty Sevept 54 Agilent
Marker 1 14.916250000000 GHz XM Sy Marker 1 12.656875000000 GHz XM Sy
oG Fasi T TG Free Run Avg|Held: 5100 s gyt oG Fasi T TG Free Run Hoeg|Held: 4100
et aw Aman: 90 48 e et aw Aten: 40 48
i Mkr1 14.916 250 GHz NextResk i Mkr1 12.656 875 GHz NextResk
[gg8ion_Ref 0.00 dBm -75.971 dBm [gg8ion_Ref 0.00 dBm -75.985 dBm
Next Pk Right| Next Pk Right|
Next Pk Left e Next Pk Left
00 00
Marker Delta Marker Delta
S0 S0
00 Mkr—CF £0 MKr—CE
> ’ m 1
*Wm Mikr—RefLv *Wﬁm Mikr—RefLv
00 S00
More, More,
Start 10.000 GHz Stop 15.000 GHz 1of2ll gtart 10,000 GHz Stop 15.000 GHz 1012
#Res BWW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts) #Res BWW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)

STATLS

Agilet Spectrum Analyroe

Swvept SA

10 GHz — 15 GHz

10 GHz — 15 GHz

STATLS

Marker 1 24.797500000000 GHz = = Aug Trpe: Loa. ualy P e = = T Lo e Peak Search
P P T e Tt oo e AN P P T e Tt Aol e AN
R MEkr1 24.797 50 GHz NextPeak i MEkr1 24.901 25 GHz NextPeak
{ogaiw_Ref 0.00 dBm -68.683 dBm [g @iy Ref 0.00 dgm -69.428 dBm
Next Pk Right] Next Pk Right]
Next Pk Left e Next Pk Left
00 00
Marker Deha Marker Deha
S0 S0
o V Mikr—cHl| *° Mkr—CF|
0 ! Mkr—RefLwf| =00 MEkr—RefLvI
00 S00
More More
Start 15.000 GHz ‘Stop 25.000 GHz 1of2ll gtart 15,000 GHz ‘Stop 25.000 GHz 1012
#Res BW 100 kHz #VBW 300 kHz Sweep 9557 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9557 ms (8001 pts)

= STATLS

15 GHz — 25 GHz

15 GHz — 25 GHz

IEEE 802.11 n HT20

IEEE 802.11 n HT40

Channel 6 / 2437 MHz

Swvept SA

O A F oA AT O 1049 PP oy Di
ay Line -20.23 dBm ey ay Line -26.30 dBm Aug Type: Log Pur macefy e
T T T e o P i T T T e sl P i
e Mkri 2.437 615 GHz [  Annotation» e Mkr1 2.446 60 GHz |  Annotation»
[ggsion _Ref 20.00 dBm -0.187 dBm [ggsion _Ref 20.00 dBm -6.298 dBm
I Titer| Title»
N
| PR Ay 1
¥, T v — Graticule t Graticule
o 5.0 = r N
. DisplayLinef - DisplayLine
e 26 30 ded <26.30 dBm|
xo on xo on
00 | 00
&0 00
System System
&0 Display»| =00 Display»
Settings Settings
o i oo -
Center 243700 GHz Span 40,00 MHz Center 243700 GHz Span 80,00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (8001 pts)

STATLS

= STATLS

2417 MHz — 2457 MHz

2397 MHz — 2477 MHz




Page 46 of 65

Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for

RF Conducted Emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

Channel 6 / 2437 MHz

Agilest Spect

Channel 6 / 2437 MHz

St 54 St S
: e — s e T TS
arker 1 10.656750 kHz A Type: Log-Par izaase| PoskSearch arker 1 9.158625 KHz g Type: LogPwr maE[;2iang| oK Search
i Wi o 17 Fres Run AvgiHold: T7H00 Terepimi TR0 Wide T Trig: Frae Run vg|Held: 16/100 TEVE
Bhaiatow © Atten: 30 48 ce1lP HHNN N T T LT NN
R Mkr1 10.657 kHz NextPeak i Mkr1 9,158 kHz NextPeak
{ogaiav_Ref 0.00 dBm -67.784 dBm {ggeiav_Rer 0.00 dBm -68.510 dBm
0 Next Pk Right] 0 Next Pk Right]
am
Next Pk Left ] Next Pk Left
00 00
Marker Deha Marker Deha
S0 S0
00 115)
,1 Mkr—CF| g MbkrCF|
o \"W""‘"'Q"""’M Mkr—RefLwf) =® WW hIReTRY
M o7 T T N P A )
00 w Ay iy i trrren ;""1."'“."1“1‘ 00 : W‘@ )"r“"""jm‘vu‘rdwl ‘fn
More More,
Start 9.00 kHz Stop 150,00 kHz 1of2l gtart 9.00 kHz Stop 150,00 kHz 1012
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 134.9 ms (8001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz Sweep 134.9 ms (8001 pts)

stans ) OC Coupled

= stans| 4. OC Caupled

9 KHz — 150 KHz

9 KHz — 150 KHz

Agilont Spectrum As Agilent Spectium
arker 1 157.462500 kHz Aug Typa: LogPar Ay Pk Fawce arker 1 179.850000 kHz wnzfy Peak Search
PG Pt Ty o P B s i LR e
Ref Offset 05 B Mkr1 157 kHz Nestpenk Ref Offset 05 08 Mkr1 180 kHz Hext Peak
{ogaiw_Ref 0.00 dBm -71.896 dBm [g @iy Ref 0.00 dgm -72.531 dBm
= Next P Right]| Next Pk Right]
P
Next Pk Left ] Next Pk Left
00 00
Marker Deha Marker Deha
S0 S0
ey Mkr—crl| 7 Mkr—.CF,
m 1 m A
Mkr—RefLwf| =00 MEkr—RefLvI
H00
':'::: ot b i e b e L ':':::
Start 150 kHz Stop 30.00 MHz

Start 150 kHz
#Res BW 10 kHz

Stop 30.00 MHz

Sweep 53 me o0 pts| |

stanz| 4. 0C Caupled

#VBW 30 kHz

Sweep 53 me o0 pts| |

stanz| 4. 0C Caupled

#Res BW 10 kHz #VBW 30 kHz

150 KHz — 30 MHz

150 KHz — 30 MHz

o - Swept SA

¥ o A L auh 085225 T4 Py (5, 20116 ¥ i E L auh
arker 1 2.682952500000 GHz Avg Type: Log-Par mace]y XM Sy arker 1 1.218371250000 GHz Avg Type: Log-Pur mace]y Pk Fawce
i e T Avg|Held: 124100 TP L — ] RovglHeld: B2H00 TEVE
Whaistow — Afen:30 48 ceriP NNNHN o tren: 10 48 1P NNHRN
e Mkri 2.683 0 GHz NextResk i Mkri 1.218 4 GHz NextResk
[ggsion _Ref 20.00 dBm -56.505 dBm [gg8ion_Ref 0.00 dBm -69.022 dBm
? Next P Right]| Lﬂ Next Pk Right]
Next Pk Left ] Next Pk Left
-100 00
. 20 73 e} a0
Marker Deha Marker Deha
00 S0
i mir—cef 77 1 MKr—.CE
" 4
Mkr—RefLvi ““‘Ww W Mkr—RefLW
00
More More
Star 30 MHz 3.000 GHz 192 start 30 MHz 3.000 GHz 1o 3
#Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts)
—

wTATLS

30 MHz — 3 GHz

30 MHz — 3 GHz




Page 47 of 65

Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for RF Conducted Emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

Channel 6 / 2437 MHz

Channel 6 / 2437 MHz

STATLS

STATLS

[ ——— e - St SA
4 hiALIT 06 225:15 Moy, H&LT
arker 1 4.873000000000 GHz Avg Type: Log-Pur AL ek Sameck) iy Typa: LogPwr i Peak Search
oG Fasi T TrigiFree Run Avg|Held: 5100 b Ageiprs e W'rr:;M Hovg|Held: 17H00 oas Sy
W Gl owr Atren: 90 a8 2l W Gadacd ow 3 2l
i Mkr1 4.873 00 GHz NextResk i Mkr1 4.874 00 GHz NextResk
[gg8ion_Ref 0.00 dBm -66.718 dBm [gg8ion_Ref 0.00 dBm -70.943 dBm
Next Pk Right| Next Pk Right|
22
Next Pk Left ] Next Pk Left
00 00
Marker Delta Marker Delta
S0 S0
bl Y mir—cef 77 Mkr-+CF,
4
Mir—RefL MWWJ\N —
00
More, More,
Start 3.000 GHz Stop 5.000 GHz 1of2ll gtart 3.000 GHz Stop 5.000 GHz 1012
#Res BWW 100 kHz #VBW 300 kHz Sweep 191.5 ms (2001 pts) #Res BWW 100 kHz #VBW 300 kHz Sweep 191.5 ms (2001 pts)

el Spetrum Aesahysre - Sevopt SA

3 GHz — 5 GHz

Agilent Spectrum A

3 GHz — 5 GHz

Start 5.000 GHz
#Res BW 100 kHz

Stop 10.000 GHz

#VBW 300 kHz Sweep 477.9 ms (8001 pts)

STATLS

ah T 062523 PM oy a 3 A
Aig Type: Log Pur mazfi3yaze| Freaency arker 1 6.092500000000 GHz = | Type: Log. el 1 Pash Same
Artan: 10 g8 61 NHNNN racifet Lo bodiiretiou Aegiiieisk o1 NHN T
Auto Tune, MNextPeak
Ref Offset 05 B Mkr1 6.092 500 GHz Ref Offset 05 08 Mkr1 6.092 500 GHz
{ogaiw_Ref 0.00 dBm -75.211 dBm [g @iy Ref 0.00 dgm -74.695 dBm
) Center Freq Next Pk Right
2
StartFreq 300e
a0 5000000000 GHz| o ’ NextPkLen]
2 Stop Freq o
10,000000000 Gz Marker Defta
S0 S0
i CF Step) i
00 e Mkr—CF
Mkr—RefLvI
More|
10f2

Start 5.000 GHz
#Res BW 100 kHz

Sweep 47T

STATLS

#VBW 300 kHz

Stop 10.000 GHz

7.9 ms (8001 pts)

5 GHz — 10 GHz

5 GHz — 10 GHz

Avg Type: Log-Pwr

Search

#Res BW 100 kHz

#VBW 300 kHz Sweep 477.9 ms (8001 pts)

STATLS

#Res BW 100 kHz

Sweep 4

STATLS

#VBW 300 kHz

ker 1 14.963125000000 GHz XM Sy 926875000000 GHz
oG Fasi T TG Free Run Avg|Held: 11100 P PO Fast o Treg: Fras Run Avg|Held: 84100
et aw Aman: 90 48 Lozl et aw Aten: 40 48
i Mkr1 14.963 125 GHz NextResk i Mkr1 14.926 875 GHz NextResk
[gg8ion_Ref 0.00 dBm -75.880 dBm [gg8ion_Ref 0.00 dBm -75.033 dBm
Next Pk Right| Next Pk Right|
22
Next Pk Left ] Next Pk Left
00 00
Marker Delta Marker Delta
S0 S0
00 Mkr—CF £0 MKr—CE
- "‘ +
= : o] A | 1111
00 S00
More, More,
Start 10.000 GHz Stop 15.000 GHz 1of2ll gtart 10,000 GHz Stop 15.000 GHz 1012
77.9 ms (8001 pts)

10 GHz — 15 GHz

10 GHz — 15 GHz




Page 48 of 65

Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for RF Conducted Emissions

IEEE 80

2.11 n HT20

IEEE 802.11 n HT40

Channel

6 /2437 MHz

Channel 6 / 2437 MHz

el Spetrum Aesahysre - Sevopt SA

ALlGHALT 3
Avg Type: Log-Pwr WAE[[ 33458

ay Line -25.

42 dBm ]

Agilont Spectr by
: Pask Sawrch Avu Towtowr— masfiadsos| Peskseach
i Fas T TG Froee Run Avg|Held: 52100 THVE e PG Fast T Trig Frae Aun ovglHeld: 41100 TEVE
Whaiackow — Atten: 10 48 o1 NN N o LB iy cerP WK
Mkr1 24,943 75 GHz NextPeak MKkr1 24.486 25 GHz NextPeak
fogaiaw Ref 0.00 aBm. 68.776 dBm 1ggeiom Ref 0.00 dBm “59.149 dBm
Next Pk Right] Next Pk Right]
Next Pk Left s Next Pk Left
-0 -0
Marker Defta) Marker Defta)
S0 S0
o mkr—crl| " ) Mkr-.CF,
| P it o W A
"o — MEr—RerLv 2o > = MEr—RerLv
00 00
More| More|
Start 15.000 GHz ‘Stop 25.000 GHz 1of2ll gtart 15,000 GHz ‘Stop 25.000 GHz 1012
#Res BW 100 kHz #VBW 300 kHz Sweep 055.7 ms (2001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 055.7 ms (2001 pts)
15 GHz — 25 GHz 15 GHz — 25 GHz
IEEE 802.11 n HT20 IEEE 802.11 n HT40
Channel 11 / 2462 MHz Channel 9 / 2452 MHz
Bggilomt Spertrim Acalysrs - Swept SA

Dispiay

wTATLS

ay Line -22.20 dBm ] Trve s ] e vt
e ™ Atan:30 a8 v verf NNHNN e ™ Atan:30 a8 v cetf WNNNN
Annotation®| Annotation®,
o Mkr1 2.461 355 GHz o Mkr1 2.454 14 GHz
[ggsion _Ref 20.00 dBm -2.200 dBm [ggsion _Ref 20.00 dBm 383 dBm
Title® Title»
'y "
ity Tj_l A Graticule! ! . i
00 \ ol o [’ L s - ! \ o]
= e DisplayLine)| -7 Display Line
2220 dBmi| J || -2 42 2642 dBm|
0o Jen ol s \ Jen o
00 u} 00 \
i w‘rw
s P W
System System
&0 Display»| =0 Display®
Settings Settings
70 i 00 i
Center 2.46200 GHz Span 40,00 MHz Center 2.45200 GHz ‘Span 80.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (001 pts)

wTATLS

2442 MHz — 2482 MHz

2412 MHz — 2492 MHz

#Res BW 1.0 kHz

#VBW 3.0 kHz

Sweep 134.9 ms (8001 pts)

stans ) OC Coupled

Agilont Spectium Analysor - Swept SA Agilont Spectium Analysor - Swept SA
: FE 50 L aahia (0622635 PPN 15, 2006 4 50 4 O L alchia (06:33:11 PNy 75, 2006
arker 1 8.546375 kHz Aug Type: Log Pur macefizaase| PeskSemch arker 1 8.000000 kHz Aug Type: Log Pur maczfizyase| PeskSemch
[ I i e AN [ I i s et
T Mkri 9.546 kHz NextPenk T Mkri 9.000 kHz NextResk
[gg8ion_Ref 0.00 dBm -71.288 dBm [gg8ion_Ref 0.00 dBm -69.236 dBm
Next Pk Right| Next Pk Right|
Mext Pk Left 2= Mext Pk Len]
00 00
Marker Delta Marker Delta
S0 S0
5 e I MKr—.CE
4
N
08 \*-W *'MM Mikr—RefLv|| =0 *'MWWM Mkr—RefLvi
00 i"rm' Mﬂww 00 'M'ﬂv \asd T i o
iy Ry rir
DA i 'Viii\"ﬂ\‘*"] More G \\Mﬁ More,
Start 9.00 kHz Stop 150,00 kHz 1of2l gtart 9.00 kHz Stop 150,00 kHz 1012

#Res BW 1.0 kHz

#VBW 3.0 kHz

Sweep 134.9 ms (8001 pts)
st | § OC Coupled

9 KHz — 150 KHz

9 KHz — 150 KHz




Page 49 of 65

Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for RF Conducted Emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

stanz| 4. 0C Caupled

Agilont Spectru Swwpt SA
- e Pesk Bah T AD T 1 06:33:27 PMANDY 3 p——
arker 1 150.000000 kHz Avg Type: Log-Pur [fziase| PankSearc arker 1 168.656250 kHz Avg Type: Log-Pur mazlyayase| Pemk S
O Fan o bhiai s e T T THVE it
FGaiadow Atan: 40 48 TP NNNNK FGalacl o Atan: 40 48 ce1P NNNNN
i Mkr1 150 kHz NextPenk T Mkr1 169 kHz NextResk
[gg8ion_Ref 0.00 dBm -72.998 dBm [gg8ion_Ref 0.00 dBm -72.880 dBm
= Next P Right]| Next Pk Right]
Mext Pk Left =22 MextPkLen
00 00
Marker Deha Marker Deha
S0 S0
o mir—cef 77 MKr—.CE
mopl nopl
0 Mkr—RefLwf| =00 MEkr—RefLvI
00 S00 T
More J More
Start 150 kHz Stop 30.00 MHz 1of2l start 150 kHz Stop 30.00 MHz 1012
#Res BW 10 kHz #VBW 30 kHz Sweep 285.3ms (8001 pis) ||| #Res BW 10kHz #VBW 30 kHz Sweep 285.3ms (8001 pts) ||

stanz| 4. 0C Caupled

150 KHz — 30 MHz

el Spetrum Aesahysre - Sevopt SA

150 KHz — 30 MHz

Agilet Spectrum Analyree - Swept SA
Marker 1 2.541877500000 GHz ) ) Type: Log-Par 5e| PoskSemrch Marker 1 1.230893750000 GHz ) g Type: LogPwr %| PeakSearch
oG Fasi T TrigFree Run Hweg|Hold: E100 roeliduaauy TG Fan T 1:3;:,;:.. Ayg|Hold: 12100 T e
[ Amen: 20 48 2 [ : a2
T Mkr1 2.541 9 GHz NextPeak T Mkr1 1.231 0 GHz NextPeak
{ogaiav_Ref 10.00 dBm -51.825 dBm {ggeiav_Rer 0.00 dBm -67.140 dBm
Next Pk Right| = |! Next Pk Right]
Mext Pk Left =22 MextPkLen
0 eroeraee) 00
Marker Deha Marker Deha
400 00 ’
=0 ! 00
) Mk CE J ! Mkr—CF|
¥, 5 .
e ’ I B MweRerLu ‘”UM w um Mkr—RefLvi
00 S00
More More
Star 30 MHz 3.000 GHz 192 start 30 MHz 3.000 GHz 1o 3
#Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts)

wTATLS

wTATLS

30 MHz — 3 GHz

30 MHz — 3 GHz

00

Start 3.000 GHz
#Res BW 100 kHz

[ e ——T o
v ¥ 1 AL 062744 PR boy (0%, 2015 T SEEE I | AT 06i-34;13 PM hir [P, 205
Aeg Typa: Log-Pur maefizgane| Pesk Samch arker 1 1.230993750000 GHz Avg Type: LogPur mAce Paak Search
Po: 7 Teig: Frat Rum AvglHold: 5100 b o T T T FreeRun AvglHold: 134100 e
NextPeak NextPeak
Ref Offset 05 B Mkr1 4.920 75 GHz Ref Offset 05 08 MEr1 1.231 0 GHz
{ogaiav_Ref 0.00 dBm -70.271 dBm {ggeiav_Rer 0.00 dBm -67.140 dBm
0 Next Pk Right) " |F Next Pk Right]
Mext Pk Left =22 MextPkLen
00 00
Marker Delta Marker Delta
S0 S0 ’
@0 . Mir—crl|l #° X / Mkr-+CF,
> [ ) > 1
=0 Mkr—RefLv|| @0 M w um Mkr—RefLW

00
| More, More,
Stop 5.000 GHz 1of2l start 30 MHz 3.000 GHz 1012
#VBW 300 kHz Sweep 191.5 ms (2001 pts) #Res BWW 100 kHz #VBW 300 kHz Sweep 284.3 ms (2001 pts)

wTATLS

wTATLS

3 GHz -5GHz

3 GHz -5 GHz




Page 50 of 65

Report No.: NTEK-2015NT1126170F3-01

Band-edge Masurements for RF Conducted Emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

Channel 11 / 2462 MHz

Channel 9 / 2452 MHz

wTATLS

Peak Search Horg Ty Log Par
D 7 Trig: Frae Run Avg|Held: 34100 M oG Fasi T TrigiFree Run Avg|Held: 44100
FGaintow Aren: 10 48 et HHNHN FGaintow Attan: 10 48
i Mkr1 6.155 000 GHz NextResk i Mkr1 6.155 000 GHz NextResk
[gg8ion_Ref 0.00 dBm -75.837 dBm [gg8ion_Ref 0.00 dBm -75.367 dBm
2 Next Pk Rightf| Next Pk Right|
Mext Pk Left =22 MextPkLen
00 00
Marker Delta Marker Delta
S0 S0
00 Mkr—CF £0 MKr—CE
Mikr—RefLvi Mikr—RefLvi
More, More,
Start 5,000 GHz Stop 10.000 GHz 1of2l gtart 5,000 GHz Stop 10.000 GHz 1012
#Res BWW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts) #Res BWW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)

wTATLS

5 GHz

— 10 GHz

5 GHz — 10 GHz

el Spetrum Aesahysre - Sevopt SA

#Res BW 100 kHz

#VBW 300 kHz

Sweep 477.9 ms (8001 pts)

wTATLS

#Res BW 100 kHz

#VBW 300 kHz

Agilet Spectrum Analyree - Swept SA
Start Freq 10.000000000 GHz 3 Aig Type: Log P Fracquancy T| Pesk Search
PG P Ty 17 Free Run AurglHold: 124100 b o G Fas T Trig: FreaRun AuglHeld: THOO T o
Gt ow Aman: 90 48 il et aw 1 10 48 1
R Mkr1 14,962 500 GHz Auto Tune i Mkr1 14.907 500 GHz NextPeak
{ogaiw_Ref 0.00 dBm -74.888 dBm [g @iy Ref 0.00 dgm -75.409 dBm
= Center Freq = Next Pk Right
= StartFreq P
00 10000000000 GHz|| 0 Next Pk Left
2 Stop Freq o
15,.000000000 GHz Marker Denta
S0 S0
' CF Step| '
00 500000000 Mizl| Mkr—CF
{fasto Man|
70 m ‘
o o [ PO e e et won ey | [
OHz .
00 S00
More,
Start 10.000 GHz Stop 15.000 GHz Start 10.000 GHz Stop 15.000 GHz 1012
Sweep 477.9 ms (8001 pts)

wTATLS

10 GHz — 15 GHz

Peak Search

g Type: LogPwr

10 GHz — 15 GHz

Avg Type: Log
AwglHold: THOO

#Res BW 100 kHz

#VBW 300 kHz

Sweep 955.7 ms (8001 pts)

wTATLS

ker 1 24.940000000000 GHz
PO Fast o Treg: Fras Run Avg|Held: B100 Fast Trig: Fraw Run
HCsimtone  Atten: 0 48 1P NNNRN s e + 10 48
i Mkr1 24,940 00 GHz NextResk i Mkr1 24,940 00 GHz NextResk
[gg8ion_Ref 0.00 dBm -68.555 dBm [gg8ion_Ref 0.00 dBm -68.896 dBm
2 Next Pk Rightf| Next Pk Right|
— —
Next Pk Left) Next Pk Left)
00 00
Marker Delta Marker Delta
S0 S0
00 Mkr—CF £0 MKr—CE
MWM Mir_RefLwl| =0 ! MEr—-RefLvi
00 S00
More, More,
Start 15.000 GHz ‘Stop 25.000 GHz 1of2ll gtart 15,000 GHz ‘Stop 25.000 GHz 1012
#Res BWW 100 kHz #VBW 300 kHz Sweep 955.7 ms (8001 pts)

wTATLS

15 GH

z—25GHz

15 GHz — 25 GHz




Page 51 of 65 Report No.: NTEK-2015NT1126170F3-01

4.7 6dB Bandwidth

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with RBW=100 KHz and VBW=300KHz.

The 6dB bandwidth is defined as the total spectrum the power of which is higher than peak power minus 6dB.
According to KDB558074 D01 for one of the following procedures may be used to determine the modulated
DTS device signal bandwidth.

1. Set RBW = 100 kHz.

2. Set the video bandwidth (VBW) = 3 RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

LIMIT

For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

TEST RESULTS
EUT: Fingerprint smart terminal Model Name: BM5510
Temperature: 25 Relative Humidity: 60%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: TX(Ch 0 (3)/Ch6/Ch11(9)) IEEE 802.11b/g/n HT20/n HT40
Frequenc L CERIIRE B¢ Limits
Test Mode Channel N y Bandwidth Verdict
(MHz) (MHz)
(MHz)
1 2412 9.191
IEEE 802.11 b 6 2437 9.186 >0.5000 PASS
11 2462 9.187
1 2412 16.429
IEEE 802.11 g 6 2437 16.438 >0.5000 PASS
11 2462 16.467
1 2412 17.651
IEEE S0211n 6 2437 17.645 20.5000 PASS
11 2462 17.661
3 2422 36.389
IEEE S0211n 6 2437 36.421 20.5000 PASS
9 2452 36.400
Remark:

1. Measured output power at difference data rate for each mode and recorded worst case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;

4. please refer to following plots;
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4.8 Band-edge Measurements for Radiated Emissions

TEST REQUIREMENT

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 CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to KDB 558074 D01 for Antenna-port conducted measurement. Antenna-port conducted
measurements may also be used as an alternative to radiated measurements for demonstrating compliance in
the restricted frequency bands. If conducted measurements are performed, then proper impedance matching
must be ensured and an additional radiated test for cabinet/case spurious emissions is required.

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

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to a
EMI test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low
Channel and High Channel within its operating range, and make sure the instrument is operated in its
linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including
100kHz bandwidth from band edge, for Radiated emissions restricted band RBW=1MHz, VBW=3MHz for
peak detector and RBW=1MHz, VBW=10Hz for Peak detector.

4. 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.

5. Repeat above procedures until all measured frequencies were complete.

6. Measure the conducted output power (in dBm) using the detector specified by the appropriate regulatory
agency (see 12.2.2, 12.2.3, and 12.2.4 for guidance regarding measurement procedures for determining
quasi-peak, peak, and average conducted output power, respectively).

7. Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine the
EIRP level (see 12.2.5 for guidance on determining the applicable antenna gain)

8. Add the appropriate maximum ground reflection factor to the EIRP level (6 dB for frequencies < 30 MHz,
4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies > 1000 MHz).

9. For devices with multiple antenna-ports, measure the power of each individual chain and sum the EIRP of
all chains in linear terms (e.g., Watts, mW).

10. Convert the resultant EIRP level to an equivalent electric field strength using the following relationship:

E = EIRP —20log D + 104.8

where:

E = electric field strength in dBpV/m,

EIRP = equivalent isotropic radiated power in dBm

D = specified measurement distance in meters.

11. Since the out-of-band characteristics of the EUT transmit antenna will often be unknown, the use of a
conservative antenna gain value is necessary. Thus, when determining the EIRP based on the measured
conducted power, the upper bound on antenna gain for a device with a single RF output shall be selected
as the maximum in-band gain of the antenna across all operating bands, or 2 dBi, whichever is greater.
However, for devices that operate in multiple frequency bands while using the same transmit antenna, the
highest gain of the antenna within the operating band nearest in frequency to the restricted band emission
being measured may be used in lieu of the overall highest gain when the emission is at a frequency that is
within 20 percent of the nearest band edge frequency, but in no case shall a value less than 2 dBi be used.

12. Compare the resultant electric field strength level to the applicable regulatory limit.

13. Perform radiated spurious emission test dures until all measured frequencies were complete.
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Below -20dB of the highest emission level in operating band.

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)

TEST RESULTS
EUT: Fingerprint smart terminal Model Name: BM5510
Temperature: 25 Relative Humidity: 60%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: TX IEEE 802.11b/g/n HT20/n HT40
IEEE 802.11 b
Ground Covert
Frequency Co|;| CIEE Anterma Reflection Radiated E Limit .
ower Gain Detector Verdict
(MHz) (dBm) (dBi) Factor Level At 3m (dBuV/m)
(dB) (dBuV/m)
2310.000 -50.894 2.00 0.00 46.366 Peak 74.00 PASS
2310.000 -62.253 2.00 0.00 35.007 AV 54.00 PASS
2390.000 -47.984 2.00 0.00 49.276 Peak 74.00 PASS
2390.000 -59.445 2.00 0.00 37.815 AV 54.00 PASS
2413.390 8.955 2.00 0.00 106.215 Peak PASS
2412.580 0.799 2.00 0.00 98.059 AV --- PASS
2463.350 7.922 2.00 0.00 105.182 Peak PASS
2462.550 -0.191 2.00 0.00 97.069 AV --- PASS
2483.500 -47.699 2.00 0.00 49.561 Peak 74.00 PASS
2483.500 -59.809 2.00 0.00 37.451 AV 54.00 PASS
2500.000 -49.916 2.00 0.00 47.344 Peak 74.00 PASS
2500.000 -60.677 2.00 0.00 36.583 AV 54.00 PASS
IEEE 802.11 g
Ground Covert
Frequency COI;' e Ante_nna Reflection Radiated E Limit .
ower Gain Detector Verdict
(MHz) (dBm) (dBi) Factor Level At 3m (dBuV/m)
(dB) (dBuV/m)
2310.000 -52.862 2.00 0.00 44.398 Peak 74.00 PASS
2310.000 -62.219 2.00 0.00 35.041 AV 54.00 PASS
2390.000 -44.291 2.00 0.00 52.969 Peak 74.00 PASS
2390.000 -56.797 2.00 0.00 40.463 AV 54.00 PASS
2415.110 1.881 2.00 0.00 99.141 Peak - PASS
2413.620 -7.596 2.00 0.00 89.664 AV PASS
2463.300 1.000 2.00 0.00 98.260 Peak - PASS
2460.100 -8.686 2.00 0.00 88.574 AV PASS
2483.500 -48.206 2.00 0.00 49.054 Peak 74.00 PASS
2483.500 -59.861 2.00 0.00 37.399 AV 54.00 PASS
2500.000 -53.135 2.00 0.00 44.125 Peak 74.00 PASS
2500.000 -63.605 2.00 0.00 33.655 AV 54.00 PASS
IEEE 802.11 n HT20
Ground Covert
Frequency Co:ducted Ante_nna Reflection Radiated E Limit .
ower Gain Detector Verdict
(MHz) (dBm) (dBi) Factor Level At 3m (dBuV/m)
(dB) (dBuV/m)
2310.000 -52.132 2.00 0.00 45.128 Peak 74.00 PASS
2310.000 -62.340 2.00 0.00 34.920 AV 54.00 PASS
2390.000 -43.096 2.00 0.00 54.164 Peak 74.00 PASS
2390.000 -57.310 2.00 0.00 39.950 AV 54.00 PASS
2416.840 0.444 2.00 0.00 97.704 Peak - PASS
2415.000 -8.998 2.00 0.00 88.262 AV PASS
2464.950 -0.244 2.00 0.00 97.016 Peak PASS
2459.000 -9.948 2.00 0.00 87.312 AV PASS
2483.500 -44.506 2.00 0.00 52.754 Peak 74.00 PASS
2483.500 -60.422 2.00 0.00 36.838 AV 54.00 PASS
2500.000 -52.630 2.00 0.00 44.630 Peak 74.00 PASS




Page 56 of 65 Report No.: NTEK-2015NT1126170F3-01

2500.000 | -63543 | 200 | 0.00 | 33.717 | AV | 5400 | PASS
IEEE 802.11 n HT40
Ground Covert
Frequency Co:gvt\:g:ed Arétgrnna Reflection Radiated E Detector Limit Verdict
(MHz) (dBm) (dBi) Factor Level At 3m (dBuV/m)
(dB) (dBuV/m)
2310.000 -51.574 2.00 0.00 45.686 Peak 74.00 PASS
2310.000 -62.902 2.00 0.00 34.358 AV 54.00 PASS
2390.000 -49.136 2.00 0.00 48.124 Peak 74.00 PASS
2390.000 -60.534 2.00 0.00 36.726 AV 54.00 PASS
2432.310 -5.326 2.00 0.00 91.934 Peak PASS
2428.395 -15.025 2.00 0.00 82.235 AV - PASS
2449.600 -5.847 2.00 0.00 91.413 Peak PASS
2454.780 -15.468 2.00 0.00 81.792 AV - PASS
2483.500 -55.046 2.00 0.00 42.214 Peak 74.00 PASS
2483.500 -65.128 2.00 0.00 32.132 AV 54.00 PASS
2500.000 -54.946 2.00 0.00 42.314 Peak 74.00 PASS
2500.000 -66.989 2.00 0.00 30.271 AV 54.00 PASS
Remark:

1. Measured output power at difference data rate for each mode and recorded worst case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;

4. *“---"means that the fundamental frequency not for 15.209 limits requirement.

5. please refer to following plots;
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IEEE 802.11 n HT20 IEEE 802.11 n HT40
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4.9 Band-edge Measurements for RF Conducted Emissions

LIMIT

1. Below -20dB of the highest emission level in operating band.

2. Fall in the restricted bands listed in section 15.205. The maximum permitted average field strength is listed
in section 15.209.

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to KDB 558074 D01 for Antenna-port conducted measurement.

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

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to a
EMI test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low
Channel and High Channel within its operating range, and make sure the instrument is operated in its
linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including
100kHz bandwidth from band edge,

4. 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.

5. Repeat above procedures until all measured frequencies were complete.

6. Measure the conducted output power (in dBm) using the detector specified by the appropriate regulatory
agency (see 12.2.2, 12.2.3, and 12.2.4 for guidance regarding measurement procedures for determining
quasi-peak, peak, and average conducted output power, respectively).

TEST RESULTS
EUT: Fingerprint smart terminal Model Name: BM5510
Temperature: 25 Relative Humidity: 60%
Pressure: 1012 hPa Test Voltage: DC 3.7V
Test Mode: TX IEEE 802.11b/g/n HT20/n HT40
Frequenc Conductd Band-edge Limits
Test Mode Channel g y Emission Verdict
(MHz) (dBc)
(dBc)
1 2412 <-20dBc -20
IEEE 802.11 b 1 5462 <20dBc 20 PASS
1 2412 <-20dBc -20
IEEE 802.11 g 1 5462 <20dBc 20 PASS
IEEE 802.11 n 1 2412 <-20dBc -20 PASS
HT20 11 2462 <-20dBc -20
IEEE 802.11 n 3 2422 <-20dBc -20 PASS
HT40 9 2452 <-20dBc -20
Remark:

1. Measured output power at difference data rate for each mode and recorded worst case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;

4. *“---“means that the fundamental frequency not for 15.209 limits requirement.

5. please refer to following plots;
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Band-edge Measurements for RF Conducted Emissions
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Band-edge Measurements for RF Conducted Emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40
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4.10 Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 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.

And according to FCC 47 CFR Section 15.247 (c), if transmitting antennas of directional gain greater than
6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6dBi.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

According to § 15.203 & RSS-Gen, 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.

Antenna Connector Construction

The directional gains of antenna used for transmitting is 1.0 dBi, and the antenna is an internal antenna
connect to PCB board and no consideration of replacement. Please see EUT photo for details.

The WLAN and Bluetooth share same antenna.

Measurement

The antenna gain of the complete system is calculated by the difference of radiated power in EIRP and the
conducted power of the module.For normal WLAN devices, the DSSS mode is used.

Conducted power refer ANSI C63.10 :2013 Output power test procedure for DTS devices
Radiated power refer to ANSI C63.10 :2013 Radiated emissions tests.

Measurement parameters

Measurement parameter

Detector: Peak
Sweep time: Auto
Resolution bandwidth: 1MHz
Video bandwidth: 3MHz
Trace-Mode: Max hold
Limits
FCC | IC
Antenna Gain
6 dBi
Results
T Vv Lowest Channel Middle Channel Highest Channel
nom nom 2412 MHz 2437 MHz 2462 MHz
Conducted power [dBm]
Measured with DSSS modulation 8.98 9.07 9.12
Radiated power [dBm]
Measured with DSSS modulation 8.54 9.79 -0.77
Gain [dBi]
Calculated -0.44 0.72 -0.77

Measurement uncertainty +0.16 dB (cond.) / £ 2.78 dB (rad.)
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5 Test Setup Photos of the EUT

Radiated Measurement Photos
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6 External Photos of the EUT

Please refer to separated files for External Photos of the EUT.

7 Internal Photos of the EUT

Please refer to separated files for Internal Photos of the EUT.



