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(Exposure of Humans to RF Fields)

Test Items Test Requirement Result

: - 15.205(a
Radiated Emissions 15.2098 PASS
Conducted Emissions 15.207(a) PASS
6dB Bandwidth 15.247(a)(2) PASS
Maximum Peak Output Power 15.247(b)(3),(4) PASS
Power Spectral Density 15.247(e) PASS
Band Edge 15.247(d) PASS
Emissions from out of band 15.247(d) PASS
Antenna Requirement 15.247(d) PASS
Maximum Permissible Exposure 15.203 PASS
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4  General Information
4.1 General Description of E.U.T.
Product Name : PowerSync Cart 20 or 40 for iPad and iPad mini

Model No. : HE405LL/A, HE407LL/A

: HE405LL/A with two modules, two modules are exactly the
same(Including circuit schematics, PCB and appearance), the
HE407LL/A with a module. Model HE405LL/A internal module
and HE407LL/A internal module exactly the same. The model
HE405LL/A is testing sample.

Model Difference

Operation Frequency 1 2404MHz ~ 2478MHz, 37 channels in total
Type of modulation : Bluetooth 4.0
Antenna Gain : 2.5dBi

4.2 Details of E.U.T.

Technical Data : Input:125 VAC, 8A (Max), 60Hz for HE405LL/A
Input:125 VAC, 5A (Max), 60Hz for HE407LL/A
Output: 5V,2.4A for each devices(HE405LL/A and HE407LL/A)

4.3 Test Facility
The test facility has a test site registered with the following organizations:

. IC — Registration No.: 7760A
Waltek Services(Shenzhen) Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, July 12, 2012.

. FCC - Registration No.: 880581
Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC
is maintained in our files. Registration 880581, May 26, 2011.

4.4 Test Location

Waltek Services(Shenzhen) Co., Ltd. at 1/F, Fukangtai Building, West Baima Rd.,Songgang
Street, Baoan District, Shenzhen, China

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS13S0806847E

Page 6 of 56

5 Equipment Used during Test
5.1 Equipments List
Conducted Emissions
Last Calibration
ltem |Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 100947 Sep.21,2012  |Sep.20,2013
2. LISN R&S ENV216 101215 Sep.21,2012  |Sep.20,2013
3. Cable Top TYPE16(3.5M) |- Sep.21,2012  |Sep.20,2013
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Item |Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMC Analyzer Agilent E7405A MY45114943 |Sep.21,2012 [Sep.20,2013
2. Active Loop Antenna  |Beijing Dazhi ZN30900A - Sep.21,2012  |Sep.20,2013
3. Xﬂ't‘;%famadba”d SCHWARZBECK |VULB9163  |336 Sep.21,2012  |Sep.20,2013
4, i;‘::gg"”d Horn SCHWARZBECK |BBHA 9120D |667 Sep.21,2012  [Sep.20,2013
5, i;‘::gg"”d Horn SCHWARZBECK |BBHA 9170  [399 Sep.21,2012  |Sep.20,2013
Broadband COMPLIANCE
6. Preamplifier DIRECTION PAP-1G18 2004 Sep.21,2012 |Sep.20,2013
7. |Broadband SCHWARZBECK |BBV 9718 9718-148  |Sep.21,2012 [Sep.20,2013
Preamplifier
8. Cable Top EW02014-7 |- Sep.21,2012  |Sep.20,2013
9. Cable Top TYPE16(13M) |- Sep.21,2012  |Sep.20,2013
10. |DC POWER SUPPLY |LWDQGS PS-303D Sep.21,2012  |Sep.20,2013
11.  |Humidity Chamber GTH-225-40-1P  |IAA061213 Sep.21,2012  |Sep.20,2013
ROHDE &
12. [Spectrum Analyzer SCHWARZ FSL6 100959 Sep.21,2012 |Sep.20,2013
5.2 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

Radiated Spurious Emissions test

+ 5.03 dB (Bilog antenna 30M~1000MHz)

+ 4.74 dB (Horn antenna 1000M~25000MHz)

Conducted Spurious Emissions test

+ 3.64 dB (AC mains 150KHz~30MHz)

5.3 Test Equipment Calibration
All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is N0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6 Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.4:2003

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Class: Class B

Limit: 66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz
Detector: Peak for pre-scan (9kHz Resolution Bandwidth) Quasi-
Peak & Average if maximised peak within 6dB of Average
Limit
6.1 E.U.T. Operation
Operating Environment:
Temperature: 255 °C
Humidity: 51 % RH
Atmospheric Pressure: 1013 mbar
EUT Operation:
The EUT was tested in bluetooth linking mode.
The EUT was tested according to ANSI C63.4:2003. The frequency spectrum from 150kHz to
30MHz was investigated.
The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were
within 6dB of the average limit line.
6.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.4:2003.

. Receiver |— PC System

0.8m

0.1m wood table i Ty
‘ LISN )
?

:50Q Terminator

I
T

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6.3 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.

Live line:
B0 dBuY
T T T T T i —
! ! : : : : : AVG: —
Tl e e o e
60 i S ; ; 5 i
| . 5 5 l 5
w| L IR
: — : : | :
! i apenk
} T H 9
IL B : o 12
0 i i P ;q;wu
: ,f N f
AL T nm wn
a, ; : »"
10 ’f\“J m il }U “ l“ Wm J"IIIL,
R g T ; ?11""‘
0.0 5 ' 5
0.150 05 5 N0 MHE
Freq. Reading | Factor | Result | Limit |Margin
No- 1 mHz) | (dBuv) | (dB) | (dBuv) | dBuv |(dB) | Detecter| Femerk
1 01620 21.38 9.81 31.19 6536 |-3417| QP
2 01620 6.58 9.81 16.39 5536 |-38.97 AVG
3 0.2140( 2418 9.84 34.02 £3.04 |-29.02] QP
4 0.2140| 20.65 9.84 30.49 53.04 |-2255] AVG
5 03220 19.44 9.88 29.32 5965 [-30.33] QP
6 0.3220| 17.40 9.88 2728 49 65 | -22.37 AVG
7 140200 17.76 10.00 27.76 56.00 |-28.24) QP
8 1.4020| 14.15 10.00 2415 46.00 | -21.85] AVG
9 8.4819] 219 10.40 32.31 60.00 [-27.69( QP
10 84819 7.37 10.40 17w.ir 50.00 |-32.23] AVG
11 30.0000| 2460 12.31 36.91 60.00 |-23.09] QP
12 30.0000| 18.61 12.31 30.92 50.00 [-19.08] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
800 dBuy
! ! ! ! ! 1 Limniit: —
: : o P : : : Lo AVG: e
60 i i 5 i
! ! ] 5
50 ; 5 5 5
f f ! i
: 12
: Rave
30 | i ! et ' /
illl | ||| | 'l : ' I B |
. ol | (1"t . 4 , {
20 ,JJU LU” ﬂ- “ S X i
! ! 1 il I b, o i
E p s fl ||\ mfmb M"‘n‘ K\M ||4 \'a. I[
vol e IR I
0.150 05 5 300 MHz
Freq. Reading | Factor | Result | Limit [Margin
No- | mHz) | (@Buv) | (dB) | (dBuv) | dBuv |(dB) | DetECter| Temerk
1 01620 21.55 9.81 31.36 65.36 | -34.00| QP
2 01620 6.54 9.81 16.35 5536 | -39.01] AVG
3 0.2140| 2482 9.84 34 66 63.04 |-28.35| QP
4 0.2140( 21.01 9.84 30.85 53.04 | -2219] AVG
5 0.6460| 1965 9.94 2959 56.00 |-26.41] QP
6 06460 1929 9.94 2923 46.00 | -1677 AVG
i 1.2700( 19.25 10.00 2925 56.00 |-26.75| QP
8 1.2700( 16.54 10.00 26.54 46.00 | -19.46 AVG
9 11.9540( 13.13 10.66 2379 60.00 |-36.21] QP
10 11.9540| 6.56 10.66 19.22 50.00 |-30.78| AVG
11 30.0000| 2752 12.31 3983 60.00 |-2017| QP
12 30.0000) 21.37 12.31 33.68 5000 |-16.32| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Radiated Emissions

Test Requirement:

Test Method:

Page 10 of 56

FCC CFRA47 Part 15 Section 15.209
& 15.247
ANSI C63.4:2003

Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency
Distance
(MHz) uv/m uv/m dBuv/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log?*°F*H2) 4 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log®4000FkH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log™®”
88 ~ 216 150 3 150 20log"**”
216 ~ 960 200 3 200 20log®®”
Above 960 500 3 500 20log®®”

7.1 EUT Operation :

Operating Environment:
Temperature:

Humidity:

25.5°C
51 % RH

Atmospheric Pressure: 1004 mbar

EUT Operation:

The EUT was tested in bluetooth linking mode, and test data were shown as follow.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.4: 2003.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0<to 360<

Turn Table

0.1m
Turn Table

“ pectrum AMP ombining
System Analyzer Network
The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0<to 360<

0.1m
Turn Table

em Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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The test setup for emission measurement above 1 GHz.

Aechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0<to 360<

0.1m
Turn Table

Absorbers

AAAA

ANa e

7.3 Spectrum Analyzer Setup

According to FCC Partl5 Rules, the system was tested from 9kHz to 25000MHz.

Below 30MHz

30MHz ~ 1GHz

Above 1GHz

Sweep Speed .......eviiiiiiiiie e Auto

IF Bandwidth............eevveiiiiiiiiiiinns 10KHz
Video Bandwidth...........cccoveeiiiiineiiiiinee 10KHz
Resolution Bandwidth..............cccccceeeinns 10KHz
Sweep SPeEd .....ccvvveieeeeiiie e Auto

IF Bandwidth .........cccoovvciieiiie e, 120 KHz
Video Bandwidth..........ccccceveiiiiiiiiiiieneeeen, 100KHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode ............cccoeunneee Normal
Resolution Bandwidth ..............cccoooviivienennen. 100KHz
Sweep SPeed .......uviiiiiiieie e Auto

IF Bandwidth............evvveieiiicccccceeeeenn, 120 KHz
Video Bandwidth..........ccoccoveeiiiniiiieeee 3MHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode .........c..cccoeeneneee Normal
Resolution Bandwidth............cccoeeiiiinenens 1MHz

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn
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7.4 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

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

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X,Y and Z axis positioning(X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand),the worst condition was tested putting the

eut in X axis,so the worst data were shown as follow.

7.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit
for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.6 Summary of Test Results

Test Frequency : Below 30MHz

Page 14 of 56

All emissions were more than 20 dB below the limit and therefore not reported.
Test Frequency : 30MHz ~ 1000MHz

Antenna polarization: Vertical

[HINI] db ¥ 'm
: ! : limit1 : —
' ' H ' Mangin: —
. i
é é P BN
! ! . LR
® :
20
0.0 : | : —
30,000 40 50 60 7O 80 J00 400 500 GOO J00 10000 MHz
Freq. Reading | Factor Result Limit  |Margin| oo | Remark
No. (MHz) (dBuV/m)| (dB)} |(dBu¥/m) |{dBuVim}| (dB) = =
1 30.0000( 1318 16.20 29.38 40.00 |-10.62[ QP
2 164 8912 14.66 11.83 2649 4350 |-17.01f QP
3 3546912 8.5 19.73 27.88 46.00 |-18.12[ QP
4 478.1394| 6.88 22.00 28.88 46.00 |-17.12f QP
5 BR6.TRIT| 332 291 3243 46.00 |-1357| QP
G 942.0180( 165 30.85 32.50 46.00 |-13.50f QP

Waltek Services (Shenzhen) Co.,Ltd.
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Antenna polarization: Horizontal

Page 15 of 56

600  dEuW/m
! ! ! : limit 1 —
' ' ' ' LETTH J—
. .
| o s Y
! i - D i
1 ; : . !
H i :
= i AT -
0.0 ; | —
0000 40 50 GO 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin| 5o | Remark
No. iMHz) {dBuVim)| (dB} |{dBuVim) |{dBuvim)| (dB) = =
1 443098 9.31 14.98 24.29 40,00 |-15.71| QP
2 2191785 14.91 1537 30.28 46.00 |-1572| QP
3 3546912 11.06 19.73 30.79 46.00 |-15.21) QP
4 4781394 937 22.00 31.37 46.00 |-14.63) QP
5 716.2038| 8296 2599 34.95 46.00 |-11.05) QP
6 9420180 486 30.85 3571 46.00 |-10.29) QP

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Test Frequency: 1GHz ~ 18GHz

Test mode: transmitting at lower channel

Antenna polarization: Vertical

Fundamental wave

96.0 dBWV/m
limit1 - —
85 - [ [ - - - L V=l
76
(7
56
46
36
26
16 S S S S SR S
B 0 i i 0 0
; - -
1000, 0000 2700.00 440000 E100.00 Fe00.00 9500.00 11200.00 1290000 1460000  16300.0072000.00MHz
Freq. Reading | Factor Result Limit  (Margin| p o | gemark
No. (MHz) (dBuV/m)| (dB) |(dBuV/m) |{dBuVim)| (dB) = ="
1 4808.000| 62.48 -11.97 50.51 74.00 [-23.49| peak
2 4808.000| 54.65 -11.97 4268 54.00 [-11.32] AVG
3 8497.000| 46.58 -65.88 39.70 74.00 |[-34.30| peak
4 8497000 3821 -65.88 31.33 54.00 |-22.67| AVG
5 11778.000| 47.28 -4.53 4275 74.00 |[-31.25| peak
6 11778.000| 38.00 -4 53 3347 5400 |-2053| AVG
7 14413.000| 4577 0.41 46.18 74.00 |[-27.82| peak
] 14413.000f 37.01 0.41 3742 5400 |-16.58| AVG
9 16725.000| 4867 -0.71 47.96 74.00 |[-26.04| peak
10 16725000 39.21 -0.71 38.50 5400 |-1550| AVG
11 17949.000| 4280 6.31 49.11 7400 |[-24.89| peak
12 17949000 34.21 6.31 4052 5400 |-13.48| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Reference No.: WTS13S0806847E

Antenna polarization: Horizontal

Page 17 of 56

Fundamental wave

969 bl Fm

lamat 1 : —_—
77 H H
b

| S s B

37 .
27
7 Il i i i i
1 | | | | |
1000, 00D 270000 440000 E100.00 FR00.00 9500.00 20000 1290000 1460000 16300.0012000_00KHz
No. (T#IFEH%) {ESEE-‘I;:E} F[gg'fr (d%ii:flrtn} (déLT’l.:m} N:;zrég;:n petector | Remark
1 4B05.000] 6331 | 1197 | 5134 | 7400 |-22.66| peak
3 1805000 5524 | 1197 | 4327 | 5400 |-1073| AVG
3 B412000] 4723 | 704 | 4019 | 74.00 | 3381] peak
1 B412000| 3924 | 704 | 3220 | 5400 |2180] AVG
5 10979000 4732 | 350 | 4382 | 7400 |3018| peak
5 10979.000] 3921 | 350 | 3571 | 5400 |-16.29] AVG
7 74473000 4577 | 041 | 4618 | 7400 |27.82| peak
8 14413000 3724 | 041 | 3765 | 5400 |-16.35] AVG
g 6776000 4643 | 042 | 4801 | 7400 | 25.99] peak
10 | 16776000 3921 | 042 | 3879 | 5400 |-1521] AVG
T1 | 17949000 4380 | 631 | 5011 | 7400 |-2389| peak
12 | 17949000 3502 | 631 | 4133 | 5400 |-1267| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Test mode: transmitting at middle channel Fundamental wave

Antenna polarization: Vertical

960  dBud/m

BE | b WM

TE

bE
1 | S S S SR

)

26

-4.0 1 1 1 1 1
1000.0000 2700.00 440000 G100.00 Fe00.00 9500.00 1120000 1290000 1460000  16300.0018000.00HHz

No- .;'EE‘L‘;. Q;ﬁﬂ;”n?} F[Zg;?r (d%ii:‘lrtn} (dELsLTflrtm} qurégj:n petector | Remak
1 4884000 6384 | 1192 | 5192 | 7400 |-22.08| peak
2 4884000 5426 | 1192 | 4234 | 5400 |-1166 AVG
3 7834000| 4520 | 654 | 3866 | 7400 |-3534 peak
4 7834000] 3721 | 654 | 3067 | 5400 |-2333] AVG
5 10979000 4354 | -350 | 4004 | 7400 |-3396 peak
6 10979.000] 3502 | -350 | 3152 | 5400 |-2248] AVG
7 T3165000| 4569 | -346 | 4223 | 7400 |3177| peak
8 13165.000] 3627 | -346 | 3281 | 5400 |-21.19] AVG
g 14991 000( 4362 | 098 | 4264 | 7400 |-3138 peak
10 | 14991000 3502 | -098 | 3404 | 54.00 |-19.96] AVG
11 | 17269.000] 4506 | 095 | 4600 | 7400 |-28.00] peak
12 | 17269.000] 37.06 | 095 | 3800 | 5400 |-16.00] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Reference No.: WTS13S0806847E

Antenna polarization: Horizontal

Page 19 of 56

Fundamental wave

96.0 dBuV/m
E : : : lamait 1 : —_—
85 N = - - - - - |
7 m i i i i i
\_/ E ' | ' '
5E
a6
45
16
26
16 - - mmeana - - - - - - - -
B [l [l i [l [l
| - -
1000.0000 2700.00 430000 E100. 00 Fo00.00 9500.00 11200000 12900.00 71460000 163000019000 00MHz
Freq. Reading | Factor Result Limit |Margin Detector | Remark
No. (MHz) (dBuVim)| (dB) |(dBu¥/m} |(dBuVim}| (dB) = ="
1 4584.000) 64.26 -11.92 5234 7400 |-21.66| peak
2 4584 .000| 5624 -11.92 44 32 5400 | -968 | AVG
3 8412.000| 47.31 -7.04 40.27 7400 |[-33.73| peak
4 8412.000( 3820 -7.04 31.186 5400 ([-22.84| AVG
5 11047.000( 4687 -3.64 43323 74.00 |-30.77| peak
G 11047.000( 37.26 -3.64 33.62 54.00 |-20.38] AVG
7 14495.000| 4528 0.55 4581 7400 |-28.19| peak
8 144598 000 36.28 0.55 36.83 5400 |-1717] AVG
9 16640.000( 4997 =117 4880 74.00 |-2520| peak
10 16640.000( 39.04 117 37.87 5400 ([-16.13| AVG
11 17966.000| 4342 6.57 4999 7400 |[-24.01| peak
12 17966.000( 3524 6.57 41.81 5400 |-1219] AVG
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Test mode: transmitting at upper channel

Antenna polarization: Vertical

Fundamental wave

960  dBwW/m
1 S
76
(3
PP SRR SN U SR SRR SRR SRR SNURSSNS S - SN SO S
36 : 5
L1 S S S S S
. : : : :
4.0 ; : ; : ;
1000.0000 2700.00  4400.00  G100.00  7E00.00 950000 1120000 12900.00 1460000  16300.0018000.00MHz
Freq. Reading | Factor Result Limit  |Margin| ;o0 | Remark
No. (MHz) {dBuVi/m)| (dB} |(dBu¥im) |(dBu¥/m)| (dB) = =
1 4956.000| 61.84 -11.78 50.06 T74.00 |-23.94| peak
2 4956.000| 53.20 -11.78 41.42 5400 |-12.58) AVG
3 8599.000( 46.88 -6.64 40.24 7400 |-33.76| peak
4 8599.000( 3865 -6.64 32.01 5400 |-21.99] AVG
5 13665.000| 46.91 -1.75 4516 7400 |-28.84| peak
6 13665.000( 3874 -1.75 36.9% 5400 |-17.01| AVG
7 15229000 4888 -2.09 46.77 7400 |-27.23| peak
8 15229.000( 39.87 -2.09 3778 54.00 |-16.22| AVG
9 16640.000( 47.90 -1.17 46.73 7400 |-27.27| peak
10 16640000 3965 -1.17 3648 5400 |-15.52| AVG
11 17966.000( 40.87 6.57 47.44 74.00 |-26.56| peak
12 17966.000| 32.01 6.57 38.58 54.00 |-15.42| AVG
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Fundamental wave

Antenna polarization: Horizontal

965.0  dHu¥/m

[k : —_

76 m
N

113

sk

45

36

26

6

-4.0 1 H 1 1 H
10000000 2700.00 4400.00 E100.00 fa00.00 9500.00 112000000 1290000 1460000  16300.00712000.00MHz

No. ﬂi‘i‘; {Egﬁ\d!la'r:r?} F[ngr [dl:éi?;!}n} [d|E_5:_|T’I.‘tm} w::;rég;:n Detector | Remark
i 4956.000| 6300 | 1178 | 5122 | 7400 |-22.78| peak
3 4956.000| B5206 | 1178 | 4348 | 5400 |-1052] AVG
3 9500000 4615 | 578 | 4037 | 74.00 | 3363 peak
1 9500000 3821 | 578 | 3243 | 5400 |2157| AVG
5 T1676.000] 4608 | 428 | 4180 | 7400 |-32.20] peak
5 T1676.000] 3765 | 428 | 3337 | 5400 |-2063] AVG
7 13937.000] 4662 | 008 | 4564 | 7400 | 28.38| peak
B 13937.000] 3798 | 098 | 3700 | 5400 |-17.00] AVG
g 16436.000] 5059 | 221 | 4838 | 7400 | 2662] peak
10 | 16436000] 4225 | 221 | 4004 | 5400 |-1396 AVG
11 | 17502000] 4629 | 289 | 4918 | 7400 | 2482 peak
12 | 17592000 3764 | 289 | 2053 | 5400 |-1347] AVG

Test Frequency :Above 18GHz
The measurements were more than 20 dB below the limit and not reported.
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Test Requirement:

Test Method:
Measurement Distance:

Detector:

8.1 Test Produce

Page 22 of 56

Band Edge Measurement

Section 15.247(d) In addition, radiated emissions which fall in the
restricted bands. as defined in Section 15.205(a), must also comply
with the radiated emission limits specified in Section 15.209(a) and
15.205(c).

KDB558074 D01 V02 10/04/2012

3m

For Peak value:

RBW = 1MHz

VBW =3MHz; Sweep = auto

Detector function = peak

Trace = max hold

For Average value:

RBW = 1MHz

VBW=10Hz; Sweep = auto

Detector function = Average

Trace = max hold

1. The EUT is placed on a turntable, which is 0.8m above the ground plane and worked at

highest radiated power.

2. The turntable was rotated for 360 degrees to determine the position of maximum

emission level.

3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find

out the highest emission.

Waltek Services (Shenzhen) Co.,Ltd.
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8.2 Test Result

Mode: lower channel Antenna Polarization:Horizontal

969  dHud/m

lamat1: —_—
Fiia

LT

47 B
37
27 -

=34 i i i i i
230.0000 2219.50 2329.00 2338.50 Z240.00 235750 2367.00 2376.50 2306.00 2295.50 2405.00 MHz

No Freq. Reading | Factor Result Limit |Margin

(MHz) (dBuV/m)| (dB) |(dBuVim)|(dBuVim}| (dB) Detector | Remark

2400.000( 4497 -15.58 29.39 74.00 |-44.61| peak

2 2400.000( 3821 -15.58 20.63 54.00 |-33.37| AVG

Mode: lower channel Antenna Polarization:Vertical

965.9 diw/m

limit 1 —

. . . . limit 2. —
e ————L i illi}i A i ki A I
77

&7

47

37

27

7 | | | | |
| - -
200.0000 2119.50 232900 2338 .50 Za40.00 2357 50 2I67.00 237650 230600 239550 240500 WHz

No Freq. Reading | Factor Result Limit [Margin

(MHz)  |(dBuvim)| (dB) |(dBuVim) |(dBuVim)| (dB) Detector | Remark

1 2400.000( 4516 -15.58 2558 7400 [-44.42) peak

2 2400.000( 3765 -15.58 2207 5400 [-31.93] AVG
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Mode: upper channel

Page 24 of 56

Antenna Polarization:Horizontal

969  dbV/m
H H H H H lamat 1 : —_
7 i i i i i
&7
57
47
37
27 : 5
7 . . .
| - -
2477.0000 247930 240160 240390 248620 248950 240080 249310 249540 245770 2500.00 MHz
Freq. Reading | Factor Result Limit |Margin| o | momark
No-\ ' (MRz) |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) | =] e
1 2483.500( 4511 -15.67 29.44 74.00 |-44.55| peak
2 2483500 37.26 -15.67 2155 5400 |-3241| AVG

Mode: upper channel

Antenna Polarization:Vertical

%G9 dBW/m
5 5 farmt 1 f—
87 B - - - i B B - L Ll
77 i |
o
47
37
27
7
21 ; ; ; ; ;
2477.0000 2479.30 2481.60 2483.90 2486.20 2404850 249080 249310 249540 249770 2500.00 MHz
Freq. Reading | Factor Result Limit |Margin| oo | momark
No- | (MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) | P | e
1 2483.500] 4561 -15.67 2954 7400 |-44.06| peak
2 2483500 37.25 -1567 | 2158 5400 |-3242| AVG
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9 6dB Bandwidth Measurement

Test Requirement:
Test Method:

9.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum;

2. Set the spectrum analyzer: RBW = 30kHz, VBW = 100kHz

9.2 Test Result:

FCC CFRA47 Part 15 Section 15.247
KDB558074 D01 V02 10/04/2012

Operation mode

Bandwidth (MHz)

Lower channel 0.603
Middle channel 0.599
Upper channel 0.563
Test result plot as follows:
Mode: Lower channel
Offs 0.50 dB RBW 30 kHz
Att 30 dB VBW 100 kHz M1[1] -8.81 dBm
Ref 10.00 dBm SWT 2.5ms 2.403752500 GHz
M2[1] -1.93 dBm
1Pk 12 2.404012000 GHz
Max 0 dBm D1[1] 0.24 dBj)
= M-l .I"\J/ WAL D1 602.800000000 kHz|
10 dBn?l -7.930 dBm oA \Td

N\/""

-20 dBll'r. [/-
-30 dBm——

“

Y

Ml‘ uh/

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.404 GHz Span 2.0 MHz
Date: 29.RUG.2013 11:42:33
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Mode: Middle channel

®

Offs 0.50 dB * RBW 30 kHz
* Att 30 dB * VBW 100 kHz M1[1] -9.99 dBm
Batt Ref 10.00 dBm SWT 2.5ms 2.441676600 GHz
M2[1] ~3.38 dBm
1Pk 2.442016000 GHz
Max | @ 9B D1[1] -0.06 dB|
M1 A i 598.800000000 kHz

=1rodBrDl -9.380 dBm?—.!"‘/ T
a0aam L) AN
4 N

-30 dBm /
-40 dBm

-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.442 GHz Span 2.0 MHz
Date: 29 AUG.2013 11:51:11
Mode: Upper channel
Offs 0.50 dB * RBW 30 kHz
* Att 30 dB * VBW 100 kHz D1[1] 2.49 dB
Batt Ref 10.00 dBm SWT 2.5ms 562.900000000 kHz
M1[1] ~12.37 dBm
1Pk M2 2.477728500 GHz
Max | @ 9B M2[1] ~2.04 dBm
f\,-\,\,/ D1 2.478004000 GHz

=roderbl -9.380 da..z%“ £ '}x"\.\

-20 dBr|"n [\A '\N’\\\
W \

-30 dBm 4

\WEJ NI

-40d |be’

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.478 GHz Span 2.0 MHz

Date: 29.AUG.2013 11:55:5%9
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10

10.1

10.2

Maximum Peak Output Power

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: KDB558074 D01 V02 10/04/2012

Test Procedure:

KDB558074 D01 V02 10/04/2012 section 8.1.2 Option 2

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 1MHz. VBW = 3MHz. Sweep = auto; Detector Function = Peak,
Set the span to fully encompass the DTS bandwidth.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max

value.

Test Result:

Maximum Peak Output Power (dBm)

Lower channel Middle channel Upper channel

-0.31 -0.03 -0.73

Limit

1wW/30dBm

Test mode :Lower channel
Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 3 MHz M1[1] 0.31 dBm
Ref 10.00 dBm SWT 2.5ms 2.404209600 GHz

1Pk 0 dBm ——

M L~ [
N -104d —1/

//}T N
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.404 GHz Span 3.0 MHz

Date: 29.AUG.2013 12:10:45
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1Pk
Max

Offs 0.50 dB
Att 30dB

Page 28 of 56

Test mode :Middle channel

RBW 1 MHz
VBW 3 MHz

Ref 10.00 dBm SWT 2.5ms

M1[1]

-0.03 dBm

2.442006000 GHz

0 dBm

|~

L]

--\N.\_

T~

o7

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.442 GHz

Span 3.0 MHz

Date:

29.AUG.2013

Offs 0.50 dB
Att 30dB

12:08:57

Test mode :Upper channel

RBW 1 MHz
VBW 3 MHz

Ref 10.00 dBm SWT 2.5ms

M1[1]

-0.73 dBm

2.477736500 GHz

1Pk
Max

11

0 dBm

-10 dB Pt

L=

‘-H‘--.

I

T

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.478 GHz

Span 3.0 MHz

Date:

29.AUG.2013
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11 Power Spectral density
Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: KDB558074 D01 V02 10/04/2012
11.1 Test Procedure:
KDB558074 D01 V02 10/04/2012 section 9.1 Option 1
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.
2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS channel
bandwidth(6 dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.
3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section
Submit this plot.
11.2 Test Result:
Test mode :TX 11b
10 Maximum Peak Output Power (dBm per 3kHz)
Lower channel Middle channel Upper channel
-15.47 -15.34 -14.57
Limit

8dBm per 3kHz

Test mode :Lower channel

Offs 0.50 dB RBW 3 kHz
Att 30dB VBW 10 kHz M1i[1] -15.47 dBm
Ref 10.00 dBm SWT 220ms 2.441976000 GHz
1Pk
Max 0 dBm
-10 dBm T

|

220 dBm ]‘UIW[I N

A
|

*“MW

-70 dBm

-80 dBm

CF 2.442 GHz

Span 2.0 MHz

Date: 2Z9.AUG.2013 12:16:10
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Test mode : Middle channel

Offs 0.50 dB * RBW 3 kHz
*Att 30dB *VBW 10 kHz M1i[1] -15.34 dBm
Eatt Ref 10.00 dBm SWT 220ms 2.441976000 GHz

1Pk

Max 0 dBm

-10 dBm T

-20 dBm

-30 dBIL "'MW 1
TR "

-60 dB.|.. MMW

-70 dBm

-80 dBm

CF 2.442 GHz Span 2.0 MHz

Date: 2Z9.AUG.2013 12:16:33

Test mode :Upper channel

Offs 0.50 dB * RBW 3 kHz
*Att 30dB *VBW 10 kHz M1i[1] -14.57 dBm
Eatt Ref 10.00 dBm SWT 220ms 2.478039900 GHz

1Pk
Max

0 dBm

-10 dBm

-20 dBm 41

|
-30 dBr|r. \ “@D% Lﬁ{

-40 dBm .
i "
-60 dBm f

-70 dBm

-80 dBm

CF 2.478 GHz Span 2.0 MHz

=
He

Date: 29.AUG.2013 12:17:27
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12 Emissions from out of band

Test Requirement: FCC CFR47 Part 15 Section 15.247(d)
Test Method: KDB558074 D01 V02 10/04/2012
Test Limit: Emissions produced by the device outside the authorized frequency

band shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the fundamental.
Test Mode: Test in fixing operating frequency at lower, middle, upper channel.

12.1 Test Procedure:

KDB558074 D01 V02 10/04/2012 section 10.1 clausel

The maximum peak conducted output power procedure was used to demonstrate compliance to
15.247(b)(3) requirements, then the peak output power measured in any 100 kHz bandwidth outside
of the authorized frequency band shall be attenuated by at least 20 dB relative to the maximum in-
band peak PSD level in 100 kHz. This measurement was performed over a frequency range that
spans from the lowest frequency generated in the device up to and including the tenth harmonic of the
highest fundamental frequency.

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set to span from the lowest frequency generated in the device up to and including the tenth
harmonic of the highest fundamental frequency

3. For below 1GHz,Set RBW = 100kHz and VBW = 300kHz.Sweep =auto. For abovelGHz,Set RBW
= 100kHz and VBW = 300kHz.Sweep =auto.
4. mark the worst point and record.

12.2 Test Result:

Test Frequency : Below 30MHz

Remark:For emissions below 30MHz,no emission higher than background level,so the data does not
show in the report.

Test Frequency : 30MHz ~ 1GHz

Test mode : Lower channel
- Agilent R T

Mkrl 30.0 MHz
Ref 10 dBm #Atten 30 dB -50.7dBm

Peak Search

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2

Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz ~ Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

Waltek Services (Shenzhen) Co.,Ltd.
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Test mode : Middle channel

= Agilent R T

Peak Search

Mkrl 37.3 MHz
Ref 10 dBm #Atten 30 dB -51.57 dBm

Meas Tools*
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Start 30 MHz Stop 1 GHz l'\"o?f
#Res BW 100 kHz #VBW 300 kHz ~ Sweep 100.5 ms (401 pts)

C:INTULWMF file saved |

Test mode : Upper channel
- Agilent R T

Mkrl 30.0 MHz
Ref 10 dBm #Atten 30 dB -50.62 dBm

Peak Search

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Start 30 MHz

Stop 1 GHz l'\"o?f
#Res BW 100 kHz #VBW 300 kHz ~ Sweep 100.5 ms (401 pts)

C:INTULWMF file saved |

Waltek Services (Shenzhen) Co.,Ltd.
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Test Frequency : 1GHz ~ 25GHz

Page 33 of 56

Test mode : Lower channel

Peak Search

Mkr1 2.40 GHz
-2.299 dBm

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Stop 25 GHz More

#/BW 300 kHz Sweep 2.486 s (401 pts) iz

Test mode : Middle channel

- Agilent

Ref 10 dBm

Start 1 GHz
#Res BW 100 kHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn

#Atten 30 dB

#VBW 300 kHz

R T

Mkrl 2.44 GHz
-2.97 dBm

Peak Search

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2

Stop 25 GHz
Sweep 2.486 s (401 pts)

C:INTUL.WMF file saved
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Test mode : Upper channel
Display

Full Screen

Display Line
2516 dBm
On Off

Limits*
Active Fctn

Position *
Center

Title *

Stop 25 GHz
Sweep 2.486 s (401 pts)

Preferences *
#VBW 300 kHz
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13 Antenna Requirement

According to the FCC Part 15 Paragraph 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.This

product has a internal permanent antenna, fulfill the requirement of this section.
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14 RF Exposure

Test Requirement: FCC Part 1.1307
Test Mode: The EUT work in test mode(Tx).

14.1 Requiments

RF exposure evaluation is required if the separation distance between the user and the device's
radiating element is greater than 20 cm, except when the device operates as follows:
below 1.5 GHz and the maximum e.i.r.p. of the device is equal to or less than 2.5 W;
at or above 1.5 GHz and the maximum e.i.r.p. of the device is equal to or less than 5 W.
14.2 Result

Antenna Gain (dBi) | Peak Output Power (dBm) e.i.r.p. (W) Limit (W) Test Result
2.5 0.31 0.0019 5 Complies

Remark:dBm=10lgmw,e.i.r.p.=Antenna gain+conducted power
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15 Photographs — Test Setup
15.1 Conducted Emission

Test frequency below 30MHz
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Test frequency from 30MHz to 1GHz

Test frequency above 1GHz
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16 Photographs - Constructional Details
16.1 EUT - External View for HE405LL/A
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16.2 EUT — External View for HE407LL/A
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16.3 EUT- Internal View
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16.4 WIFI Module View

Wifi Module

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS13S0806847E Page 53 of 56

16.5 BT Module View

Bluetooth Module RF ceramic antenna
T @ =" ‘TQaz7

»
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16.6 EUT- Pizza box View

Wifi antenna
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==End of test report==
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