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2 Test Summary

Page 2 of 52

Test Items Test Requirement Result

. o 15.205(a
Radiated Emissions 15.209§a; 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 Sepctral 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

(Exposure of Humans to le Fields) 15.203 PASS

Waltek Services (Shenzhen) Co.,Ltd.
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4 General Information
4.1 General Description of E.U.T.

Product Name : PowerSync Station 20 for iPad and iPad mini
Model No. : HE406LL/A

Model Difference N/A

Operation Frequency : 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, 3A (Max), 60Hz
Output: 5V,2.4A for per USB port

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

. IC — Registration No.: 7760A-1
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.

o 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.
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5 Equipment Used during Test
5.1 Equipments List
Conducted Emissions
Last Calibration
Item |Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 100947 Sep.21,2013  |Sep.20,2014
2. LISN R&S ENV216 101215 Sep.21,2013  |Sep.20,2014
3. |Cable Top TYPE16(3.5M) |- Sep.21,2013 [Sep.20,2014
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.21,2013 |Sep.20,2014
Active Loop Antenna  [Beijing Dazhi ZN30900A - Sep.21,2013  |Sep.20,2014
3. X:;'t‘;%goadba”d SCHWARZBECK |VULB9163 336 Sep.21,2013  |Sep.20,2014
4. i;‘i:g:;a”d Horn SCHWARZBECK |BBHA 9120D |667 Sep.21,2013  |Sep.20,2014
5, i;‘t’:g:;a”d Horn SCHWARZBECK |BBHA 9170  [399 Sep.21,2013  |Sep.20,2014
Broadband COMPLIANCE
6. Preamplifier DIRECTION PAP-1G18 2004 Sep.21,2013 |Sep.20,2014
7. |Broadband SCHWARZBECK |BBV 9718 9718-148  |Sep.21,2013  [Sep.20,2014
Preamplifier
8. Cable Top EW02014-7 - Sep.21,2013  |Sep.20,2014
9. |[Cable Top TYPE16(13M) |- Sep.21,2013  [Sep.20,2014
10. |DC POWER SUPPLY |LWDQGS PS-303D Sep.21,2013  |Sep.20,2014
11.  [Humidity Chamber GTH-225-40-1P IAA061213 Sep.21,2013  |Sep.20,2014
ROHDE &
12.  |Sepctrum Analyzer SCHWARZ FSL6 100959 Sep. 21, 2013 |Sep. 20, 2014
5.2 Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB
RF Power Density +22dB

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 No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
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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: 25.5°C

Humidity: 51 % RH

Atmospheric Pressure: 1013 mbar
EUT Operation:

The EUT was tested in bluetooth transmission mode.

The EUT was tested according to ANSI C63.4:2003. The frequency Sepctrum 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 Ty

;
1

— :50Q Terminator

o

]

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



Reference No.: WTS13S0907158E

Page 8 of 52

6.3 Conducted Emission Test Result

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

Live line:

400 dBu¥
A I R I R it —
: i P Pl i | | P AVG —
s
. S - :
: Vo ! : | ; ;
y L IR a
: Pl : : | 5 5
e . P Pl i ! ! ! i
L e S URR A Mt ) TaRet -
f E E P 7 E E peok
Mo NS -a - : - 1
30 i b "N | i : i o8 B
| ! ! g ; : ; II L AYG
. I ' p
20 f“"g« | \ J ik l;ﬂm‘d] ﬁL vl\ | ““MM ﬁ'wﬂ H: .'
wl ) o
|Ir ! hI\’ J { | v -"I-"ﬂ lﬂ'
10 ..!J . uL ,"' oo . M M“lﬁﬂm. s
0.0 ' L ; ' i B
01450 05 5 wnm MHz
Freg. Reading | Factor | Result | Limit |Margin
No- | mHz) | (@Buv) | (@B) | (dBuv) | dBuv |(dB) | DetEHr| Femerk
1 0.2139| 32868 9.584 42.52 63.05 [-20.53| QP
2 0.2139| 27.99 9.584 37.83 53.05 [-15.22] AVG
3 0.6460| 20.92 9.94 30.86 56.00 [-2514| QP
4 06460 17.21 9.94 2715 46.00 [-18.85] AVG
5 1.2660| 22.81 10.00 32.81 56.00 | -23.19] QP
G 1.2660| 15.08 10.00 2508 46.00 (-20.92| AVG
7 24180 23.35 10.01 33.36 56.00 [-2284| QP
8 24180 1572 10.01 2573 | 46.00 | -20.27| AVG
9 8.1499| 3219 10.38 4257 60.00 [-17.43] QP
10 8.1499| 1223 10.38 2261 5000 | -27.39| AVG
11 186417 19.81 11.12 3093 60.00 | -29.07| QP
12 18.6417 10.67 11.12 21.99 50.00 ) -28.01] AVG

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS13S0907158E Page 9 of 52
Neutral line:
800 dBuY
IR I N it —
| i P P i i i P AVG  —
&0 :
l
50 ’
|
' : 1
30 HAVG
I| /
' ‘\L HE rr
20 f
ﬂr‘fw m I
Y |
10 L SN
0.0 :
0.150 05 5 300  WHz
Freq. Reading | Factor | Result | Limit [Margin
No- 1 mHz) | (@Buv) | (dB) | (dBuv) | dBuv |(@B) | D=t=ctor| Memerk
1 0.2139( 28.90 9.84 38.74 63.05 | -2431| QP
2 0.2139( 24.09 9.84 33.93 53.05 [-19.12] AVG
3 0.6460( 23.52 9.94 33.46 56.00 | -2254( QP
4 0.6460( 21.60 9.94 3154 46.00 (-14.46] AVG
5 1.1855( 2767 10.00 3T 6T 56.00 | -1833] QP
B 1.1855( 24.68 10.00 3468 46.00 | -11.32| AVG
7 24780 2612 10.02 3614 56.00 | -1988) QP
8 24780 20.89 10.02 30.91 46.00 | -15.09] AVG
9 11.9539| 27.80 10.66 38.46 60.00 [-21.54] QP
10 11.9539] 19.11 10.66 2977 50.00 | -20.23] AVG
11 29.1020( 30.61 12.18 4279 60.00 | -17.21 QP
12 291020( 2025 1218 3243 50.00 | -17 57| AVG

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS13S0907158E

7.1

Radiated Emissions

Test Requirement:

Page 10 of 52

FCC CFR47 Part 15 Section 15.209

& 15.247
Test Method: ANSI C63.4:2003
Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uV/m Distance 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®™
EUT Operation :
Operating Environment:
Temperature: 25.5°C
Humidity: 51 % RH

Atmospheric Pressure: 1004 mbar

EUT Operation:

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

Waltek Services (Shenzhen) Co.,Ltd.
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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

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to4 m
Turn Table From 0° to 360°

0.1m
Tyrn Table

P pectrum AMP ombining
tem Analyzer Network

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



Reference No.: WTS13S0907158E Page 12 of 52

The test setup for emission measurement above 1 GHz.

Aechoic 3m Chamber

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

0.1m
Turn Table Absorbers

ombining
NetWOrkK

7.3 Sepctrum Analyzer Setup

According to FCC Part15 Rules, the system was tested from 9kHz to 25000MHz.

Below 30MHz
Sweep Seped .....vvevieiiiiiiieeee e Auto
IF Bandwidth........coooviiiiiiiieiee e, 10KHz
Video Bandwidth...........ccoceeeviiiiiiiciicce, 10KHz
Resolution Bandwidth..........ccccccoovviiinnnnnn. 10KHz
30MHz ~ 1GHz
Sweep Seped .....veeeieiiiiiiieeee e Auto
IF Bandwidth........ccoovciiiiiiiiieee e 120 KHz
Video Bandwidth..........ccccoiiiiiis 100KHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode ...........ccccceeunee. Normal
Resolution Bandwidth.............ccoccien. 100KHz
Above 1GHz
Sweep Seped .....coeviiiiiiii e Auto
IF Bandwidth..........cooovieiiiiiiiecee e, 120 KHz
Video Bandwidth..........cccccooiiiiins 3MHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode ............ccconeeee. Normal
Resolution Bandwidth............cccccoeeiiiinnnnne 1MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.4

7.5

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.

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 52

All emissions were more than 20 dB below the limit and therefore not reported.

Test Frequency : 30MHz ~ 1000MHz

Antenna polarization: Vertical

60.0  dBu/m
! ! ! ! ! Limil: —
o | | | S|
» | e
5 |5 | ! ! !
" é A é é
: | : : :
1 2! : ! : : ! : : oo Y
20 I
10
o ; I NS N N N O
0000 40 50 60 J0 BO 300 400 500 GO0 700 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin| po o | Remark
No- | MHz)  |@Buvim)| (dB) |(dBuV/m) |(dBuvim)| (dB) | | T
1 30,6392 14.70 16.34 31.04 4000 | -896| QP
2 37.8297| 1347 16.71 30.18 40,00 | -9.82| QP
3 44 9369 14.46 14.84 29.30 40,00 |-10.70]1 QP
4 1891076 13.67 13.60 27.27 4350 |-16.23) QP
5 377.8481 955 19.44 2899 46.00 |-17.01] QP
6 932 1405 169 31.36 33.05 4600 |-12.85 QP

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

Page 15 of 52

60.0 dBuwW/m
! : ! ! : Limit: —
| s | o o — |
S R,
40
= . 5 f !
I S N I
30,000 40 50 &0 70 B0 a0 400 500 GO0 A00 10000 MHz
Freq. Reading | Factor Result Limit |Margin| oo | memark
No. (MHz) {dBuVim)| (dB)} |(dBuVim)|({dBuV/m}| (dB) = =
1 747934 1627 9.26 2553 4000 |[-1447| QP
2 123.6150( 14.86 11.63 26.49 4350 [-17.01| aP
3 147.3560( 15.12 11.12 26.24 43.50 |[-17.26| QP
4 285.2611| 1034 16.11 26.45 46.00 |[-19.55| QP
5 4781394 596 22.00 27.96 46.00 |(-18.04| QP
G 942.0180| 098 30.86 31.84 46.00 |[-14.16| QP

Waltek Services (Shenzhen) Co.,Ltd.
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GLOBALSCALE TECHNOLOGIES, INC.

Test Frequency: 1GHz ~ 18GHz

Test mode: transmitting at lower channel

Antenna polarization: Vertical

FCC ID:YCJ003-XXXXXXX

Fundamental wave

969  dHu¥/m

i N\

7 42 O S S

Limil- —_—

M angin: —_—

L\

37
2 b}
17 L
7
31 ; ; ; ; ;
1000.0000 270000 440000 610000 780000 950000  11200.00 12900.00 1460000  16300.0018000.00MHz
Freq. Reading | Factor Result Limit  |Margin| po o | Remark
No- | MRz)  |@Buvim)| (dB) |(dBuvim) |(dBuvim)| (@8 || T
2402.000| 8354 -15.58 67.96 74.00 | -6.04 | peak
2 4804.000] 43.75 -11.97 31.78 7400 |-42.22| peak
3 14413.000( 4310 0.41 43.51 74.00 |-3049| peak

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

Page 17 of 52

Fundamental wave

96.9  dBW/m
Limil: —
a7 ; S SR b Mg —
77 : : : :
* )
47
37
27
17
T i 0 0 0 0
; - -
1000.0000 2700.00  4400.00  E100.00  7BO0.O0  9500.00 1120000 12900.00 1460000  16300.0012000.00MHz
Freq. Reading | Factor Result Limit  |Margin| po o | Remark
No- | MHz)  |(@Buvim)| (dB) |(dBuVim)|(dBuvim)| (@B) | == | T
1 2402.000( B81.66 -15.58 66.08 7400 | -792| peak
2 4804.000| 43.76 -11.97 31.79 74.00 |-42.21| peak
3 14600.000( 43.28 043 43.71 74.00 |-30.29| peak

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

Antenna polarization: Vertical

Page 18 of 52

Fundamental wave

969  dBuw/m
Lamil: _—
a7 S - I o Mugin | —
N
1
o
. : : : :
37
2F
17
7
=1 ; ; ; ; ;
1000.0000 270000 440000 E100.00 FR00.00 9500.00 11200000 12900000 1460000  16300.00712000.00MHz
Freq. Reading | Factor Result Limit |Margin Detector | Remark
No- I MHz)  |(Buvim)| (dB) |(dBuVim)|(dBuvim)| (@8) | P | R
2441.000| 8443 -15.70 GBT3 7400 | -5.27 | peak
4582.000( 44.11 -11.92 3219 74.00 |-41.81| peak
3 17014.000) 43.04 0.45 4345 74.00 |-30.51| peak

Waltek Services (Shenzhen) Co.,Ltd.
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Fundamental wave

Antenna polarization: Horizontal

969  dBu/m

a7

T7

&

a7

47

37

27

-3 H H H H H
10000000 2700.00 4400.00 G100.00 Fe00.00 500,00 11200000 12900.00 1460000  16300.00713000_00MHz

Na Freq. Reading | Factor Result Limit |Margin

(MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuVim)| (a8) | P*%| "

2445000 79.74 -15.71 64.03 7400 | -9.97 | peak

2 4582000 39.04 -11.92 2712 7400 |-46.88| peak

3 17745000 4117 3.85 4512 74.00 |-28.88| peak

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

Antenna polarization: Vertical

969  dBu¥/m

Limilk: —_—

7

&7

- S

-2 1 1 1 H
10000000 2700.00 4400.00 G100.00 800.00 500,00 11200000 12900.00 1460000  16300.00712000.00MHz

No- (Enrii{.!i) Eéﬁf.«';"n?} F{?jgfr (dgii'urlrtn} (dgLTfl}m} hﬁrﬁgjm peiector | Remak
1 2480.000| 8339 | -1568 | 67.71 | 7400 | 629 peak
2 4960.000| 4508 | -11.77 | 3329 | 7400 |-40.71| peak
3 16929.000] 4477 | 024 | 4501 | 74.00 |-28.99 peak

Waltek Services (Shenzhen) Co.,Ltd.
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Fundamental wave

Antenna polarization: Horizontal

969  dbu¥/m

7

b7
a7 ____:__ L _____:___________ :_________ o ______:__________ ___ o

7

. SR S R S M

17 L

7

BN H H 1 1 1
1000.0000 2700.00 4400.00 G100.00 fa00.00 950000 1120000 12900.00 1460000  16300.0072000.00MHz

No Freq. Reading | Factor Result Limit |[Margin

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

2480.000( 8246 -15.68 66.78 7400 | -7.22| peak

2 4560.000| 5543 -11.93 43.50 74.00 [-30.50| peak

3 14617.000| 4395 0.41 4436 7400 [-28.64| peak

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 52

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 Sepcified 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  dBwW/m

Ik —_

: : : : limit2: —
a7 ------------------------;-------------------------:-------------'-------------------------;------------;---------!!---- —————L
Fiia

&F

47

7

27

=24 i i i i i
2 0.0000 2319.50 2329.00 2338.50 Z340.00 2357.50 267,00 ZI76.50 2306.00 239550 2405.00 MHz

Freq. Reading | Factor Result Limit  \Margin| po | Remark
No- | (MHz) |(dBuwim)| (dB) |(dBuVim)|(dBuvim)| (dB) || Fem
1 2400.000| 44597 -15.58 2935 7400 |-4461| peak
2 2400.000| 36.21 -15.58 2063 5400 |-33.37| AVG
Mode: lower channel Antenna Polarization:Vertical
96.9  dbu¥/m
5 Tt : —
87 ________________l""z_ ————l
7 | | | | |
67

47

37

2¢

-3
200.0000 2319.50 2329.00 2338.50 Z340.00 2357.50 2367.00 2376.50 2306.00 2395.50 2405.00 MHz

No Freq. Reading | Factor Result Limit (Margin

(MHz) |(dBuVim)| (dB) |(dBuVim)|(dBuvim)| (aB) | "= | e

2400.000| 4516 -15.58 29.58 7400 |-44.42) peak

2 2400.000| 37.65 -15.58 22.07 54.00 |-31.93] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Mode: upper channel

Page 24 of 52

Antenna Polarization:Horizontal

969  dB/m
! ! ! ! ! limit 1 : —
7 | | | | |
o7
57 L i 1 f
a | ;
37 : : : :
22 5- : 5-
7 f | f
| | | | |
2477.0000 2479.30 2481.60 2483.90 248620 2488.50 2430.80 249310 2495.40 249770 2500.00 MHz
Freq. Reading | Factor Result Limit |Margin| po | memark
No- | (MHz) |(@Buvim)| (@B) |(dBuvim) |(dBuvim)| (@B) | P57 | 7
1 24835001 4511 -15.67 29.44 7400 |-44 56| peak
2 2483500 37.26 -15.67 21.59 54.00 |-32.41] AVG
Mode: upper channel Antenna Polarization:Vertical
969 dB/m
: : : : : limit: - —
87 SRR S S B e L2 |
7 i i i i i
o
a7 f : :
v | | |
2
:
| | | | |
24770000 247930 248160 2483.90 2486.20 2489.50 2490.80 2492.10 2495.40 249770 2500.00 MHz
Freq. Reading | Factor Result Limit |Margin| 5o o | Remark
Noo | MHz)  |(@Buvim)| (@B) |(dBuvim) |(dBuvim)| @8) ||
1 2483.500( 4561 -15.67 29.94 74.00 |-44.06 peak
2 2483.500( 37.25 -15.67 21.58 54.00 |-3242( AVG
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9 6 dB Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB558074 D01 V02 10/04/2012
9.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
Sepctrum;
2. Set the Sepctrum analyzer: RBW = 30kHz, VBW = 100kHz

9.2 Test Result:

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 VEW 100 kilz M1[1] 8.81 dBm
| Refl 10.00 dBm SWT 2.5me 2.403752500 GHz

L M2[1] 1.93 dBm

1P 51 2. 404012000 GHz
max | ° B DI[1] 0,24 d#

= M1
s = &30 A D1 602, BOOOOOD0OD kHF

10 gBn =33l "“"'\/.,-\}f :

20 us.|.. /JP-J/ M\u
30 dBm /\ \_\V\
Wl
-40 4B \/‘u

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.404 GHz Span 2.0 MHz
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Batt

1Pk
Max

Page 26 of 52

Mode: Middle channel

Offs 0.50 dB * RBW 30 kHz
Att 30dB *WVBW 100 kHz M1[1] -9.99 dBm
Ref 10.00 dBm SWT 2.5ms 2.441676600 GHz
M2[1] -3.38 dBm
o 2.442016000 GHz
0 dBm D]_[]_] -0.06 dBj
M1 e s 598.800000000 kHz
- A Bl
=roasrDl 9380 dBm?—w!'\‘
| )
-20 dBT. /“/\ A’\r\
-30 dBm 4 A
MU \J_,f\/'w
-40 dBmi
-50 dBm
-60 dBm
-70 dBm
-80 dBm

CF 2.442 GHz

Span 2.0 MHz

®

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
J M1[1] -12.37 dBm
il 2 2.477728500 GHz
pmax | @ 9Bm M2[1] ~2.04 dBm
/\,-\,\/ 2.478004000 GHz

-20 dBm
IV

-30 dBm——+
%8
-50 dB.|..
60 dBm
-70 dBm

-80 dBm

=toaBnll -9.380 dBm

| /\F‘%“

éﬁ\“’\f\

N
1\

N

CF 2.478 GHz

Span 2.0 MHz
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10

10.1

10.2

Maximum Peak Output Power

Test Requirement: FCC CFR47 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
Sepctrum.

2. Set the Sepctrum 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

1W/30dBm

Test mode :Lower channel

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

1Pk 0 dBm ——

N -104d —1/
//BT \\\
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.404 GHz Span 3.0 MHz
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Test mode :Middle channel

Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 3 MHz M1[1] -0.03 dBm
Ref 10.00 dBm SWT 2.5ms 2.442006000 GHz

1PK | 4 4gm — —

Max L] i
/

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.442 GHz Span 3.0 MHz

Test mode :Upper channel

Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 3 MHz M1[1] -0.73 dBm
Ref 10.00 dBm SWT 2.5ms 2.477736500 GHz

1Pk 11

Max 0 dBm f__'______r—r-—a __._,_“__&-‘

-10 dB = [~

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.478 GHz Span 3.0 MHz
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11 Power Sepctral density
Test Requirement: FCC CFR47 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 Sepctrum.
2. Set the Sepctrum 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 Sepcified 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 30 dB VBW 10 kHz M1[1] -15.47 dBm
Ref 10.00 dBm SWT 220ms 2.441976000 GHz
1Pk | o
Max 0 dDiII
-10 dBm o

aoceh m
ST

-40 dBm \1‘ il

| i WMW

-60 dBm

-70 dBm

-80 dBm

CF 2.442 GHz Span 2.0 MHz
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Test mode : Middle channel

Offs 0.50 dB * RBW 3 kHz
* Att 30dB *VBW 10 kHz M1[1] -15.34 dBm

Patt Ref 10.00 dBm SWT 220ns 2.441976000 GHz
1Pk

0 dDIII
Max

-10 dBm o

-20 dBm

-30 dBm

-40 dB|||| )I‘Llu

-60 dBm

e

-70 dBm

-80 dBm

CF 2.442 GHz

Span 2.0 MHz

Offs 0.50 dB
*Att 30dB
Batt Ref 10.00 dBm

Test mode :Upper channel

RBW 3 kHz
VBW 10 kHz
SWT 220ms

M1[1]

2.478039900 GHz

-14.57 dBm

LPK {4 4Bm

Max

-10 dBm

H

-20 dBm

i

UL

- |
30 dBT‘. \[
-40 dBI|'I'| }!‘r

-60 dBm

it}

-70 dBm

-80 dBm

CF 2.478 GHz

Span 2.0 MHz
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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 clause1

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
Sepctrum.

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 above1GHz,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

[ bl R T Peak Search
Mkr1 30.0 MHz
Ref 10 dBm #Atten 30 dB -50.7 dBm

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
10f2

Start 30 MHz Stop 1 GHz
#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 mode : Middle channel

%< Aglent R T Peak Search
Mkr1 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 1Mo$rze
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

Test mode : Upper channel

%< Aglent R T Peak Search
Mkr1 30.0 MHz
Ref 10 dBm #Atten 30 dB 50.62 dBm
Meas Tools*
Next Peak
Next Pk Right
Next Pk Left
Min Search

Start 30 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

Stop 1 GHz More

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

Start 1 GHz
#Res BW 100 kHz

Page 33 of 52

Test mode : Lower channel

R T 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 1"1?29
#/BW 300 kHz Sweep 2.486 s (401 pts)
Test mode : Middle channel
Peak Search
Mkr1 2.44 GHz
-2.97 dBm
Meas Tools*
Next Peak
Next Pk Right
Next Pk Left
Min Search

#Res BW 100 kHz

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

Pk-Pk Search

More
10f2

Stop 25 GHz
Sweep 2.486 s (401 pts)

C:INTUL.WMF file saved ‘

#VBW 300 kHz



Reference No.: WTS13S0907158E

Start 1 GHz
#Res BW 100 kHz

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

Display

Full Screen

Display Line
-25.16 dBm
On Off

Limits*
Active Fctn

Pasition *
Center

Title »

Stop 25 GHz
Sweep 2.486 s (401 pts)

Preferences *
#/BW 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 Ceramic antenna, fulfill the requirement of this section.

Waltek Services (Shenzhen) Co.,Ltd.
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14 RF Exposure

Test Requirement:
Test Mode:
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;

FCC Part 1.1307

Page 36 of 52

The EUT work in test mode(Tx).

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.rp. (W)

Limit (W)

Test Result

2.5

0.31

0.0019

5

Complies

Remark:dBm=10Igmw,e.i.r.p.=Antenna gain+conducted power

Waltek Services (Shenzhen) Co.,Ltd.
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15 Photographs — Test Setup
15.1 Conducted Emission

15.2 Radiated Emission

Test frequency below 30MHz

Waltek Services (Shenzhen) Co.,Ltd.
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Test frequency from 30MHz to 1GHz

Test frequency above 1GHz

Waltek Services (Shenzhen) Co.,Ltd.
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16 Photographs - Constructional Details
16.1 EUT — External View

Waltek Services (Shenzhen) Co.,Ltd.
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Reference No.: WTS13S0907158E

Wifi antenna

Waltek Services (Shenzhen) Co.,Ltd.
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16.2 EUT- Internal View
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16.3 WIFI Module View

Wifi Module
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16.4 BT Module View
Bluetooth Module RF ceramic antenna

W (e (=

R
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