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5.6 Band Edge Measurement 
 

5.6.1 Test Equipment 

EQUIPMENT MODEL MANUFACTURE SERIAL NUMBER 
Calibration Due date

(year/month/date)

Spectrum analyzer N9020A Agilent US46220101 15/09/11 

Bilog Antenna VULB9160 Schwarzbeck VULB9160-3122 16/04/02 

Antenna Master JAC-3 DAE IL EMC N/A N/A 

Antenna Turntable 
Controller 

JAC-2 JAEMC N/A N/A 

RF Cable_2m Test No.1 Hubersunhner N/A 16/01/14 

RF Cable_10m Test No.2 Hubersunhner N/A 16/01/14 

Loop Antenna HFH2-Z2 Rohde & Schwarz 881056/6 16/01/06 

Horn Antenna BBHA 9120 D 
SCHWARZBECK 

MESS-ELEKTRONIK
BBHA 9120 D 234 15/09/15 

RF Amplifier PAM-118A COM-POWER 551019 15/07/21 

Antenna Master N/A AUDIX N/A 15/09/17 

Antenna Turntable 

Controller 
ACT AUDIX N/A 15/09/17 

RE Below 1 GHz 
CHAMBER 

N/A SY Corp. N/A N/A 

RE Above 1 GHz 

CHAMBER 
N/A SY Corp. N/A 15/09/17 

AC Power Source 15001ix-CTS 
California 

Instruments 
56255/56256/56257 16/01/13 

 



FCC ID: SWUITOUCHPOPV2 
DUALi INC.

SMART CARD READER / iTOUCH POP V2
  

 

Report No: BWS-15-RF-0005 
FCC Test Report 

Page Number : 39 of 83

BWS TECH Inc. Data of Issue : June 12, 2015

 

5.6.2 Test Limit 
According to §15.247(d), in any 100 kHz bandwidth outside the frequency bands in which 
the spread spectrum intentional radiator is operating, the radio frequency power that is 
produced by the intentional radiator shall be at least 20dB below that in the 100kHz 
bandwidth within the band that contains the highest level of the desired power. 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 in15.209(a).  

 

5.6.3 Test Procedure 
The EUT is placed on a turntable, which is 0.8m above the ground plane. 
The turntable shall be rotated for 360 degrees to determine the position of maximum emission level. 
EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the highest 
emission. 
Set the spectrum analyzer in the following setting in order to capture the lower and upper 
band-edges of the emission: 

 
PEAK: RBW=VBW=1MHz / Sweep=AUTO 

 
AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO 

 
Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION are measured.



FCC ID: SWUITOUCHPOPV2 
DUALi INC.

SMART CARD READER / iTOUCH POP V2
  

 

Report No: BWS-15-RF-0005 
FCC Test Report 

Page Number : 40 of 83

BWS TECH Inc. Data of Issue : June 12, 2015

 

 
5.6.4 Test SET-UP (Block Diagram of Configuration) 

 
(a) Conducted Emission Test Set-Up, Frequency above 1000MHz 

 

 
 

 
(b)Radiated Emission Test Set-Up, Frequency above 1000MHz 
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5.6.5 Test Result 

 

5.6.5.1 Conducted Band Edges 

 

802.11b (2412MHz) – PSD Level 

 
 

802.11b (2412MHz) – Band Edge 
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802.11b (2462MHz) – PSD Level 

 
 

802.11b (2462MHz) – Band Edge 
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802.11g (2412MHz) – PSD Level 

 
 

802.11g (2412MHz) – Band Edge 
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802.11g (2462MHz) – PSD Level 

 
 

802.11g (2462MHz) – Band Edge 
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802.11n(20M) (2412MHz) – PSD Level 

 
 

802.11n(20M) (2412MHz) – Band Edge 
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802.11n(20M) (2462MHz) – PSD Level 

 
 

802.11n(20M) (2462MHz) – Band Edge 
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802.11n(40M) (2422MHz) – PSD Level 

 
 

802.11n(40M) (2422MHz) – Band Edge 

 



FCC ID: SWUITOUCHPOPV2 
DUALi INC.

SMART CARD READER / iTOUCH POP V2
  

 

Report No: BWS-15-RF-0005 
FCC Test Report 

Page Number : 48 of 83

BWS TECH Inc. Data of Issue : June 12, 2015

 

 
802.11n(40M) (2452MHz) – PSD Level 

 
 

802.11n(40M) (2452MHz) – Band Edge 
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5.6.5.2 Radiated Band Edges 

 

802.11b (2412MHz) – Horizontal 
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802.11b (2412MHz) – Vertical 
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802.11b (2462MHz) – Horizontal 

 
 



FCC ID: SWUITOUCHPOPV2 
DUALi INC.

SMART CARD READER / iTOUCH POP V2
  

 

Report No: BWS-15-RF-0005 
FCC Test Report 

Page Number : 52 of 83

BWS TECH Inc. Data of Issue : June 12, 2015

 

802.11b (2462MHz) – Vertical 
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802.11g (2412MHz) – Horizontal 
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802.11g (2412MHz) – Vertical 
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802.11g (2462MHz) – Horizontal 
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802.11g (2462MHz) – Vertical 
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802.11n(20M) (2412MHz) – Horizontal 
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802.11n(20M) (2412MHz) – Vertical 
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802.11n(20M) (2462MHz) – Horizontal 
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802.11n(20M) (2462MHz) – Vertical 
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802.11n(40M) (2422MHz) – Horizontal 
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802.11n(40M) (2422MHz) – Vertical 
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802.11n(40M) (2452MHz) – Horizontal 
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802.11n(40M) (2452MHz) – Vertical 
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5.7 Antenna Application 

 

5.7.1 Antenna Requirement 
Standard Requirement 

FCC CRF Part 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. The use of a permanently attached antenna or of an 
antenna that uses a unique coupling to the intentional radiator shall 
be considered sufficient to comply with the provisions of this section. 
The manufacturer may design the unit so that a broken antenna can 
be replaced by the user, but the use of a standard antenna jack or 
electrical connector is prohibited. This requirement does not apply to 
carrier current devices or to devices operated under the provisions of 
§15.211, §15.213, §15.217, §15.219, or §15.221. Further, this 
requirement does not apply to intentional radiators that must be 
professionally installed, such as perimeter protection systems and 
some field disturbance sensors, or to other intentional radiators 
which, in accordance with §15.31(d), must be measured at the 
installation site. However, the installer shall be responsible for 
ensuring that the proper antenna is employed so that the limits in this 
part are not exceeded. 

 

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 (b), 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. 

 

Antenna Type Frequency Antenna Gain Limit 

Chip Antenna 2.4 GHz 5.52 dBi ≤6 dBi 

 

5.7.2 Result 
PASS 
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5.8 Conducted Emission 

 

5.8.1 Test Equipment 

EQUIPMENT MODEL MANUFACTURE SERIAL NUMBER 
Calibration Due date

(year/month/date)

LISN ENV216 
ROHDE & 

SCHWARZ 
100324 16/01/12 

LISN FCC-LISN-50-50-2-02 FCC 03074 16/01/12 

#2 Conducted Cable_2.7m N/A N/A N/A 16/01/14 

Test Receiver ESPI 
ROHDE & 

SCHWARZ 
100063 16/01/12 

CE CHAMBER N/A SY Corp. N/A 15/09/17 

AC Power Source 15001ix-CTS 
California 

Instruments 
56255/56256/56257 16/01/13 

 

5.8.2 Test Limit 
For equipment that is designed to be connected to the public utility (AC) power line, the radio 
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies 
within the band 150 kHz to 30 MHz shall not exceed the limits in the following table. 

Frequency of 
emission(MHz) 

Conducted limit(dBμV) 
Quasi-peak Average 

0.15-0.5 66 to 56* 56 to 46* 
0.5-5 56 46 
5-30 60 50 

*Decreases with the logarithm of the frequency. 
 
5.8.3 Test Procedures 

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least 80 
centimeters from any other grounded conducting surface. 

2. Connect EUT to the power mains through a line impedance stabilization network(LISN). 
3. All the support units are connecting to the other LISN. 
4. The LISN provides 50 ohm coupling impedance for the measuring instrument. 
5. The FCC states that a 50 ohm, 50 microhenry LISN should be used. 
6. Both sides of AC line were checked for maximum conducted interference. 
7. The frequency range from 150 kHz to 30 MHz was searched. 
8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth = 

9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector and 
Quasi-Peak Detector Function respectively. 
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5.8.4 Block Diagram of Test Setup 
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5.8.5 Test Result 
802.11b - H 
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802.11b - N 
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802.11g - H 
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802.11g - N 
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802.11n(20M) - H 
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802.11n(20M) - N 
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802.11n(40M) - H 
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802.11n(40M) - N 
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