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SPORTON INTERNATIONAL (KUNSHAN) INC., would like to declare that the tested sample 

has been evaluated in accordance with the procedures and shown the compliance with the 

applicable technical standards. 
 

The test results in this report apply exclusively to the tested model / sample. Without written 

approval of SPORTON INTERNATIONAL (KUNSHAN) INC., the test report shall not be 

reproduced except in full. 

 

 

 

 

 

 

Reviewed by: 

 
 

Jones Tsai / Manager   

SPORTON INTERNATIONAL (KUNSHAN) INC. 
No. 3-2, PingXiang Road, Kunshan, Jiangsu Province, P.R.C. 



 

 SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 2 of 59  

TEL : 86-0512-5790-0158 Report Issued Date : Jul. 05, 2012 

FAX : 86-0512-5790-0958 Report Version : Rev. 01 

FCC ID : WVBA921    
 

 

 

  

 

FCC RF Test Report Report No. : FR260403 

 

TABLE OF CONTENTS 

REVISION HISTORY .......................................................................................................................................... 3 

SUMMARY OF TEST RESULT ......................................................................................................................... 4 

1 GENERAL DESCRIPTION .......................................................................................................................... 5 

1.1 Applicant ............................................................................................................................................ 5 
1.2 Manufacturer ...................................................................................................................................... 5 
1.3 Feature of Equipment Under Test ..................................................................................................... 5 
1.4 Testing Site ........................................................................................................................................ 6 
1.5 Applied Standards ............................................................................................................................. 6 
1.6 Ancillary Equipment List .................................................................................................................... 6 

2 TEST CONFIGURATION OF EQUIPMENT UNDER TEST ........................................................................ 7 

2.1 RF Output Power ............................................................................................................................... 7 
2.2 Test Mode .......................................................................................................................................... 8 
2.3 Connection Diagram of Test System ................................................................................................. 9 
2.4 RF Utility ............................................................................................................................................ 9 

3 TEST RESULT .......................................................................................................................................... 10 

3.1 Number of Channel Measurement .................................................................................................. 10 
3.2 Hopping Channel Separation Measurement ................................................................................... 12 
3.3 Dwell Time Measurement ................................................................................................................ 15 
3.4 20dB Bandwidth Measurement ....................................................................................................... 17 
3.5 Peak Output Power Measurement .................................................................................................. 24 
3.6 Conducted Band Edges Measurement ........................................................................................... 27 
3.7 Conducted Spurious Emission Measurement ................................................................................. 29 
3.8 Radiated Band Edges Measurement............................................................................................... 33 
3.9 Radiated Spurious Emission Measurement .................................................................................... 43 
3.10 AC Conducted Emission Measurement........................................................................................... 53 
3.11 Antenna Requirements .................................................................................................................... 57 

4 LIST OF MEASURING EQUIPMENT ........................................................................................................ 58 

5 UNCERTAINTY OF EVALUATION ........................................................................................................... 59 

APPENDIX A. PHOTOGRAPHS OF EUT 

APPENDIX B. SETUP PHOTOGRAPHS 



 

 SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 3 of 59  

TEL : 86-0512-5790-0158 Report Issued Date : Jul. 05, 2012 

FAX : 86-0512-5790-0958 Report Version : Rev. 01 

FCC ID : WVBA921    
 

 

 

  

 

FCC RF Test Report Report No. : FR260403 

 

REVISION HISTORY 

REPORT NO. VERSION DESCRIPTION ISSUED DATE

FR260403 Rev. 01 Initial issue of report Jul. 05, 2012 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



 

 SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 4 of 59  

TEL : 86-0512-5790-0158 Report Issued Date : Jul. 05, 2012 

FAX : 86-0512-5790-0958 Report Version : Rev. 01 

FCC ID : WVBA921    
 

 

 

  

 

FCC RF Test Report Report No. : FR260403 

 

SUMMARY OF TEST RESULT 

Report 

Section 
FCC Rule IC Rule Description Limit Result Remark 

3.1 15.247(a)(1) A8.4(2) Number of Channels �• 15Chs Pass - 

3.2 15.247(a)(1) A8.1(b) 
Hopping Channel 

Separation 
�• 2/3 of 20dB BW Pass - 

3.3 15.247(a)(1)  A8.1(d) 
Dwell Time of Each 

Channel 

�” 0.4sec in 

31.6sec period 
Pass - 

3.4 15.247(a)(1) A8.1(a) 20dB Bandwidth NA Pass - 

3.5 15.247(b)(1)  A8.1(b) Peak Output Power �” 125 mW Pass - 

3.6 15.247(d)  A8.5 Conducted Band Edges �” 20dBc Pass - 

3.7 15.247(d)  A8.5 
Conducted Spurious 

Emission  
�” 20dBc Pass - 

3.8 15.247(d)  A8.5 Radiated Band Edges 
15.209(a) & 

15.247(d) 
Pass - 

3.9 15.247(d)  A8.5 
Radiated Spurious 

Emission 

15.209(a) & 

15.247(d) 
Pass 

Under limit 

3.93 dB at 

30.000 MHz 

3.10 15.207  Gen 7.2.4 AC Conducted Emission 15.207(a) Pass 

Under limit 

13.68 dB at 

0.480 MHz 

3.11 
15.203 & 

15.247(b) 
A8.4 Antenna Requirement N/A Pass - 
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1 General Description 

1.1 Applicant 

Brightstar Coporation 

9725 NW 117th Ave., Miami, Florida, United States 

 

1.2 Manufacturer 

Skycom Telecommunications Co Limited 

Room 604, East Block, Shengtang Building, Futian District, Shenzhen, China 

 

1.3 Feature of Equipment Under Test 

Product Feature 

Equipment Mobile phone 

Brand Name Avvio 

Model Name Avvio 921 

FCC ID WVBA921 

EUT supports Radios application GSM / Bluetooth 

HW Version X225-MB-V2.1 
SW Version X225_7E_COMCEL_V15 
EUT Stage Production Unit 

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications 

or user's manual for more detailed description. 

Product Specification subjective to this standard 

Tx/Rx Frequency Range 2402 MHz ~ 2480 MHz 
Number of Channels 79 
Carrier Frequency of Each Channel 2402+n*1 MHz; n=0~78 

Maximum Output Power to Antenna
Bluetooth (1Mbps) : 8.76 dBm (0.0075 W) 
Bluetooth EDR (2Mbps) : 8.15 dBm (0.0065 W) 
Bluetooth EDR (3Mbps) : 8.02 dBm (0.0063 W) 

Antenna Type Monopole Antenna with gain -3.00 dBi 

Type of Modulation 
Bluetooth (1Mbps) : GFSK  
Bluetooth 2.1 EDR (2Mbps) :�/ /4-DQPSK 
Bluetooth 2.1 EDR (3Mbps) : 8-DPSK 
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1.4 Testing Site 

Test Site SPORTON INTERNATIONAL (KUNSHAN) INC. 

Test Site 

Location 

No. 3-2, PingXiang Road, Kunshan, Jiangsu Province, P.R.C. 

TEL: +86-0512-5790-0158 

FAX: +86-0512-5790-0958 

Test Site No. 
Sporton Site No. FCC/IC Registration No. 

TH01-KS CO01-KS 03CH01-KS 149928/4086E-1 

 

1.5 Applied Standards 

According to the specifications of the manufacturer, the EUT must comply with the requirements of the 

following standards: 

�Œ FCC Part 15 Subpart C §15.247 

�Œ FCC Public Notice DA 00-705 

�Œ ANSI C63.4-2003 and ANSI C63.10-2009  

�Œ IC RSS-210 Issue 8 

�Œ IC RSS-Gen Issue 3 

Remark:  

1. All test items were verified and recorded according to the standards and without any deviation 

during the test. 

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B, 

recorded in a separate test report. 

1.6 Ancillary Equipment List 

Item Equipment Trade Name Model Name FCC ID Data Cable Power Cord 

1.  
Bluetooth 

Base Station 
R&S CBT N/A N/A Unshielded, 1.8 m

2.  DC Power Supply GWINSTEK GPS-3030D N/A N/A Unshielded, 1.8 m

3.  System Simulator R&S CMU 200 N/A N/A Unshielded, 1.8 m

4.  
Bluetooth 

Earphone 
Nokia BH-106 QTLBH-106 N/A N/A 

 



 

 SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 7 of 59  

TEL : 86-0512-5790-0158 Report Issued Date : Jul. 05, 2012 

FAX : 86-0512-5790-0958 Report Version : Rev. 01 

FCC ID : WVBA921    
 

 

 

  

 

FCC RF Test Report Report No. : FR260403 

 

2 Test Configuration of Equipment Under Test 

2.1 RF Output Power 

Preliminary tests were performed in different data rate and recorded the RF output power in the 

following table: 

Band Bluetooth RF Output Power  

Channel 00 39 78 

Frequency 2402 2441 2480 

Peak Power 6.32 7.96 8.76 

Remark: 

1. All the test data for each data rate were verified, but only the worst case was reported. 

2. The data rate was set in 1Mbps for all the test items due to the highest RF output power. 

3. The EUT is programmed to transmit signals continuously for all testing. 
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2.2 Test Mode 

The EUT has been associated with peripherals pursuant to  ANSI C63.4-2003 and ANSI C63.10-2009 

and configuration operated in a manner tended to maximize its emission characteristics in a typical 

application. Frequency range investigated: conduction (150 KHz to 30 MHz), radiation (9 KHz to the 

10th harmonic of the highest fundamental frequency or to 40 GHz, whichever is lower).  

Pre-scanned tests, X, Y, Z in three orthogonal panels, were conducted to determine the final 

configuration from all possible combinations.  

The following tables are showing the test modes as the worst cases (Y plane) and recorded in this 

report. 

Test Cases 

Test Item 

Data Rate / Modulation 

Bluetooth 1Mbps 

GFSK 

Bluetooth EDR 2Mbps 

�/ /4-DQPSK 

Bluetooth EDR 3Mbps 

8-DPSK 

Conducted 

TCs 

Mode 1: CH00_2402 MHz

Mode 2: CH39_2441 MHz

Mode 3: CH78_2480 MHz

Mode 4: CH00_2402 MHz

Mode 5: CH39_2441 MHz

Mode 6: CH78_2480 MHz

Mode 7: CH00_2402 MHz

Mode 8: CH39_2441 MHz

Mode 9: CH78_2480 MHz

Radiated 

TCs 

Mode 1: CH00_2402 MHz

Mode 2: CH39_2441 MHz

Mode 3: CH78_2480 MHz

N/A N/A 

AC 

Conducted 

Emission 

Mode 1 : GSM850 Idle + Bluetooth Link + Adapter + Earphone + Camera 

Remark:  

For radiated TCs, the data rate was set in 1Mbps due to the highest RF output power; only the 

data of these modes was reported. 
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2.3 Connection Diagram of Test System 

<Bluetooth Tx Mode> 

Adapter

Bluetooth 
Base Station

EUT

Dipole Antenna

120 Vac / 60 Hz

Earphone

 

<AC Conducted Emission Mode> 

 

2.4 RF Utility 

For Bluetooth function, key in “p¹p² 4224876p² ” on the EUT directly. Then, the EUT will get into the 

engineering modes to contact with Bluetooth base station for continuous transmitting and receiving 

signals. 
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3 Test Result 

3.1 Number of Channel Measurement 

3.1.1 Limits of Number of Hopping Frequency 

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. 

 

3.1.2 Measuring Instruments 

See list of measuring instruments of this test report. 

 

3.1.3 Test Procedure 

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines. 

2. The RF output of EUT was connected to the spectrum analyzer by a low loss cable. 

3. The modulation types of EUT are irrelevant to number of hopping channels deviation. 

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings: 

Span = the frequency band of operation; RBW �  1% of the span; VBW �  RBW; Sweep = auto; 

Detector function = peak; Trace = max hold. 

4. The number of hopping frequency used is defined as the device has the numbers of total 

channel. 

 

3.1.4 Test Setup 

 

 

3.1.5 Test Result of Number of Hopping Frequency 

Test Mode : 1Mbps Temperature : 23~24�W 

Test Engineer : Lizy Li Relative Humidity : 47~48% 
 

Number of Hopping Channels 

(Channel) 

Limits 

(Channel) 
Pass/Fail 

79 > 15 Pass 
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Number of Hopping Channel Plot on Channel 00 - 78 
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3.2 Hopping Channel Separation Measurement 

3.2.1 Limit of Hopping Channel Separation 

Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel 

carrier frequencies that are separated by 25 KHz or two-thirds of the 20 dB bandwidth of the hopping 

channel, whichever is greater.  

 

3.2.2 Measuring Instruments 

See list of measuring instruments of this test report. 

 

3.2.3 Test Procedures 

1. Please refer FCC Public Notice DA 00-705 Measurement Guidelines. 

2. The RF output of EUT was connected to the spectrum analyzer by a low loss cable. 

3. The EUT should be transmitting at its maximum data rate as the worst cases. 

4. Use the following spectrum analyzer settings: 

Span = wide enough to capture the peaks of two adjacent channels; RBW �  1% of the span; 

VBW �  RBW; Sweep = auto; Detector function = peak; Trace = max hold. 

5. Use the marker-delta function to determine the separation between the peaks of the adjacent 

channels. 

 

3.2.4 Test Setup 
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3.2.5 Test Result of Hopping Channel Separation 

Test Mode : 1Mbps Temperature : 23~24�W 

Test Engineer : Lizy Li Relative Humidity : 47~48% 
 

Channel 
Frequency 

(MHz) 

Frequency Separation 

(MHz) 

(2/3 of 20dB BW) 

Limits (MHz) 
Pass/Fail

00 2402 1.002  0.6293  Pass 

39 2441 1.002  0.6267  Pass 

78 2480 1.002  0.5653  Pass 

 

Channel Separation Plot on Channel 00 - 01 
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Channel Separation Plot on Channel 39 - 40 

 

 

Channel Separation Plot on Channel 77 - 78 
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3.3 Dwell Time Measurement 

3.3.1 Limit of Dwell Time 

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period 

of 0.4 seconds multiplied by the number of hopping channels employed. 

3.3.2 Measuring Instruments 

See list of measuring instruments of this test report. 

3.3.3 Test Procedures 

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines. 

2. The RF output of EUT was connected to the spectrum analyzer by a low loss cable. 

3. The EUT should be transmitting at its maximum data rate as the worst cases. 

4. The EUT must have its hopping function enabled. Use the following spectrum analyzer settings: 

Span = zero span, centered on a hopping channel; RBW = 1 MHz; VBW �  RBW; Sweep = as 

necessary to capture the entire dwell time per hopping channel; Detector function = peak; 

Trace = max hold. 

5. Use the marker-delta function to calculate the dwell time. 

3.3.4 Test Setup 

 

3.3.5 Test Result of Dwell Time 

Test Mode : DH5 Temperature : 23~24�W 

Test Engineer : Lizy Li Relative Humidity : 47~48% 
 

Package Mode 
Average 
Hopping 
Channel 

Package 
Transfer Time 

(usec) 

Dwell Time 
(sec) 

Limits 
(sec) 

Pass/Fail 

DH5 3.00  2960.00  0.28  0.4 Pass 

Remark: 

1. Dwell Time=79(channels) x 0.4(s) x average hopping channel x package transfer time 

2. 79 channels come from the Hopping Channel number. 

3. Average Hopping Channel = hops/sweep time 

4. T: Package Transfer Time(us)  
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DH5 Dwell Time (One Pulse) Plot on Channel 39 

 

 

DH5 Dwell Time (Count Pulses) Plot on Channel 39 
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3.4 20dB Bandwidth Measurement 

3.4.1 Limit of 20dB Bandwidth 

N/A 

 

3.4.2 Measuring Instruments 

See list of measuring instruments of this test report. 

 

3.4.3 Test Procedures 

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines. 

2. The RF output of EUT was connected to the spectrum analyzer by a low loss cable. 

3. The EUT should be transmitting at its maximum data rate as the worst cases. 

4. Use the following spectrum analyzer settings: 

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel; 

RBW �  1% of the 20 dB bandwidth; VBW �  RBW; Sweep = auto; Detector function = peak;  

Trace = max hold. 

5. The marker-delta reading at this point is the 20 dB bandwidth of the emission. 

 

3.4.4 Test Setup 
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3.4.5 Test Result of 20dB Bandwidth 

Test Mode : 1Mbps Temperature : 23~24�W 

Test Engineer : Lizy Li Relative Humidity : 47~48% 
 

Channel Frequency (MHz) 20dB Bandwidth (MHz) 

00 2402 0.944  

39 2441 0.940  

78 2480 0.848  

 

20 dB Bandwidth Plot on Channel 00 
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20 dB Bandwidth Plot on Channel 39 

 

 

20 dB Bandwidth Plot on Channel 78 
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Date: 15.JUN.2012  19:57:32
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Date: 15.JUN.2012  20:02:11
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Test Mode : 2Mbps Temperature : 23~24�W 

Test Engineer : Lizy Li Relative Humidity : 47~48% 
 

Channel Frequency (MHz) 20dB Bandwidth (MHz) 

00 2402 1.278  

39 2441 1.284  

78 2480 1.272  

 

20 dB Bandwidth Plot on Channel 00 
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Temp 1 [T1 ndB]
          -16.27 dB m
     2.401358000 GHz

T2

Temp 2 [T1 ndB]

          -16.78 dB m
     2.402636000 GHz

Date: 15.JUN.2012  20:02:31
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20 dB Bandwidth Plot on Channel 39 

 

 

20 dB Bandwidth Plot on Channel 78 
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Att  20 dB*Ref  20 dBm

Offset  14.9 dB
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Center 2.441 GHz Span 3 MHz300 kHz/

* RBW 30 kHz

SWT 5 ms

* VBW 300 kHz
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Temp 1 [T1 ndB]
          -14.48 dB m
     2.440358000 GHz

T2

Temp 2 [T1 ndB]

          -15.53 dB m
     2.441642000 GHz

Date: 15.JUN.2012  20:02:50
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          -13.91 dB m
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Temp 2 [T1 ndB]

          -13.07 dB m
     2.480630000 GHz

Date: 15.JUN.2012  20:03:02
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Test Mode : 3Mbps Temperature : 23~24�W 

Test Engineer : Lizy Li Relative Humidity : 47~48% 
 

Channel Frequency (MHz) 20dB Bandwidth (MHz) 

00 2402 1.236 

39 2441 1.236 

78 2480 1.254 

 

20 dB Bandwidth Plot on Channel 00 
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Temp 1 [T1 ndB]
          -17.33 dB m
     2.401382000 GHz

T2

Temp 2 [T1 ndB]

          -17.39 dB m
     2.402618000 GHz

Date: 15.JUN.2012  20:03:12
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20 dB Bandwidth Plot on Channel 39 

 

 

20 dB Bandwidth Plot on Channel 78 
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Offset  14.9 dB
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T2

Temp 2 [T1 ndB]

          -15.81 dB m
     2.441618000 GHz

Date: 15.JUN.2012  20:03:20
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     2.480618000 GHz

Date: 15.JUN.2012  20:03:43
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3.5 Peak Output Power Measurement 

3.5.1 Limit of Peak Output Power 

Section 15.247 (b) The maximum peak conducted output power of the intentional radiator shall not 

exceed the following: (1) For frequency hopping systems operating in the 2400-2483.5 MHz band 

employing at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 

5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band 

0.125 watts. The power limit for 1Mbps is 1watt, and for 2Mbps, and 3Mbps are 0.125 watts. 

 

3.5.2 Measuring Instruments 

See list of measuring instruments of this test report. 

 

3.5.3 Test Procedures 

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines. 

2. The RF output of EUT was connected to the spectrum analyzer by a low loss cable. 

 

3.5.4 Test Setup 

 

 

3.5.5 Test Result of Peak Output Power 

Test Mode : 1Mbps Temperature : 23~24�W 

Test Engineer : Lizy Li Relative Humidity : 47~48% 
 

Channel 
Frequency 

(MHz) 

RF Power (dBm) 

GFSK Max. Limits 

(dBm) 
Pass/Fail 

1 Mbps 

00 2402 6.32  30.00 Pass 

39 2441 7.96  30.00 Pass 

78 2480 8.76  30.00 Pass 
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Peak Output Power Plot on Channel 00 

 

 

Peak Output Power Plot on Channel 39 
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Date: 11.JUN.2012  23:53:46
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Date: 11.JUN.2012  23:55:02








































































