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TEST REPORT CERTIFICATION

Applicant Amtran Technology Co., Ltd.
EUT Description Bluetooth Embedded Module
FCCID MDZSV422XVT-BT
(A) MODEL NO. BCM92046MD_EMB
(B) SERIAL NO. N/A
(C) POWER SUPPLY DC 5V
(D) TEST VOLTAGE AC 120V, 60Hz (Via Notebook PC)

Measurement Procedure Used:

FCC RULES AND REGULATIONS PART 15 SUBPART C, July. 2008
AND ANSI C63.4/2003

(FCC CFR 47 Part 15C, §15.205, §15.207, §15.209 and §15.247)

The device described above was tested by AUDIX Technology Corporation to determine the
maximum emission levels emanating from the device. The maximum emission levels were
compared to the FCC Part 15 subpart C limits.

The measurement results are contained in this test report and AUDIX Technology
Corporation is assumed full responsibility for the accuracy and completeness of these
measurements. Also, this report shows that the EUT to be technically compliant with the FCC
official limits.

This report applies to above tested sample only. This report shall not be reproduced in part
without written approval of AUDIX Technology Corporation.

Date of Test : Aug. 03 7 05, 2009 Date of Report : Aug. 13, 2009

Producer : Jp?/ﬁﬁcz Z@f‘/,/”/{ '

(MNita Lee/ Administrator)

Review: ’ﬁy[ i »-ﬁl"“

(Ben Cheng/Manager)

Signatory:

(Leon Liu/Deputy General Manager)
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1. GENERAL INFORMATION

1.1.

1.2.

Description of Device (EUT)

Description Bluetooth Embedded Module
Model Number BCM92046MD EMB
FCCID MDZSV422XVT-BT
Applicant Amtran Technology Co., Ltd.

17F, No.268, Lien Chen Rd., Chung Ho City,
Taipei County, Taiwan, 235 R.O.C.

Fundamental Range 2400MHz ~ 2483.5MHz
Channel Number 79

Radio Technology FHSS Modulation
Antenna Gain 1.87dBi

Date of Receipt of Sample Aug. 03 ~ 05, 2009
Date of Test Jul. 23, 2009

Tested Supporting System Details

1.2.1. LCDTV
Model Number : VIZIO SV422XVT
Serial Number : N/A
BSMI ID : R31421
FCCID : FCC By DoC
Manufacturer : VIZIO
Power Cord : Non-Shielded, Detachable, 1.8m (3 Pin)

AUDIX Technology Corporation Report No. EM-F980571



1.2.2. NOTEBOOK PC

Model Number
Serial Number
BSMI ID
FCCID
Manufacturer
Power Adapter

1.3. Description of Test Facility

Name of Firm

Test Site

NVLAP Lab. Code

FCC ID. MDZSV422XVT-BT Page 6 of 83

PP2130

5Y32KSQZ40ME

3912A556

FCC By DoC

LG (Brand Compaq)

COMPAQ, M/N PA-1650-02C

DC Power Cord: Shielded, Undetachable, 1.8m

Bonded a ferrite core
AC Power Cord: Non-Shielded, Undetachable, 1.8m

AUDIX Technology Corporation

EMC Department

No. 53-11, Tin-Fu Tsun, Lin-Kou Hsiang,
Taipei County, Taiwan, R.O.C.

Semi-Anechoic Chamber
No. 53-11, Tin-Fu Tsun, Lin-Kou Hsiang,
Taipei Hsien, Taiwan

May 14, 2009 Renewal on
Federal Communication Commission
Registration Number: 90993

200077-0

(NVLAP is a NATA accredited body under Mutual Recognition Agreement)

TAF Accreditation No

1724

AUDIX Technology Corporation Report No. EM-F980571
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1.4. Measurement Uncertainty

Test Item Frequency Range Uncertainty (dB)
30MHz~300MHz +2.91dB
F})ailt:i: 2:; 300MHz~1000MHz +2.94dB
Above 1GHz +5.02dB
Remark : Uncertainty = ku(y)
Test [tem Uncertainty
20dB Bandwidth + 0.2kHz
Carrier Frequency Separation + 0.2kHz
Time Of Occupancy + 0.03sec
Maximum peak Output power +0.52dBm
Emission Limitations +0.13dB
Band Edges +0.13dB

AUDIX Technology Corporation Report No. EM-F980571
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2. CONDUCTED EMISSION MEASUREMET

The EUT only employs DC power for operation, no conductive emission
limits are required according to FCC Part 15 Section §15.207

AUDIX Technology Corporation Report No. EM-F980571
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3. RADIATED EMISSION MEASUREMENT

3.1. Test Equipment

The following test equipment was used during the radiated emission measurement:

3.1.1. For Frequency 30MHz~1000MHz (at Semi-Anechoic Chamber)

[tem Type Manufacturer| Model No. | Serial No. Last Cal. | Next Cal.
1. [Spectrum Analyzer HP 8564EC |3946A00249 | Oct. 24, 08’ | Oct. 23, 09’
2. |Test Receiver R&S ESCS30 100265 |Aug. 28, 08’ |Aug. 27, 09°
3. |Amplifier HP 8447D | 2944A06305 | Feb. 04, 09’ | Feb. 03, 10’

Log Periodic UHALP , ,

4, Antenna Schwarzbeck 9108-A 0810 Mar. 20, 09’ |Mar. 19, 10

5. |Biconical Antenna CHASE |VBAG6106A 1264 Mar. 20, 09’ |Mar. 19, 10’
3.1.2. For Frequency Above 1GHz (at Semi-Anechoic Chamber)

[tem Type Manufacturer| Model No. | Serial No. Last Cal. Next Cal.
1. |Spectrum Analyzer HP 8564EC |3946A00249 | Oct. 24, 08’ | Oct. 23, 09’
2. |Amplifier HP 8449B | 3008A01284 | Jun. 17,09’ | Jun. 16, 10’
3. |Horn Antenna EMCO 3115 9112-3775 |May 15,09’ | May 14, 10°
4. |Horn Antenna EMCO 3116 2653 Oct. 03, 08’ | Oct. 02, 09’

3.2. Test Setup
3.2.1. Block Diagram of connection between EUT and simulators
EUT: Bluetooth Embedded Module eyt | KEPTV —> ACIN

AUDIX Technology Corporation Report No. EM-F980571
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3.2.2. Semi-Anechoic Chamber (3m) Setup Diagram for 30-1000MHz

ANTENNA TOWE

— ANTENNA ELEVATION VARIES FROM 1m TO 4m

3 METERS
EUT
0.8m
TURN TABLE
GROUND PLANE
|| TEST EQUIPMENT

3.2.3. Semi-Anechoic Chamber (3m) Setup Diagram for above 1GHz

ANTENNA TOWER

[lil ANTENNA ELEVATION VARIES FROM 1m TO 4m

EUT

3 METERS

0.8m
TURN TABLE

GROUND PLANE

— TEST EQUIPMENT

AUDIX Technology Corporation Report No. EM-F980571
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3.4.

3.5.
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Radiated Emission Limits (§15.209)

Frel\(}llg;lcy Distance Meters Ml\:/lZLd Strengths Izil};n;is/ -
30 ~ 88 3 100 40.0
88 ~216 3 150 43.5
216 ~ 960 3 200 46.0
Above 960 3 500 54.0
Above 1000 3 74.0 dBuV/m (Peak)
54.0 dBuV/m (Average)

Remark (1) Emission level (dBuV/m) =20 log Emission level (uV/m)

(2) The tighter limit applies at the edge between two frequency bands.

(3) Distance refers to the distance in meters between the measuring
instrument antenna and the closed point of any part of the device or
system.

(4) The limits in this table are based on CFR 47 Part 15.205(a)(b) and Part
15.209 (a).

(5) The over 1GHz limit, FCC limit is used based on CFR 47 Part 15.35
(b) and Part 15.205(b) & Part 15.209(e) and Part 15.207(c).

Operating Condition of EUT

3.4.1. Setup the EUT (Bluetooth Embedded Module) and simulator as shown on
3.2.1.

3.4.2. To turn on the power of all equipment.

3.4.3. The EUT was set to continuously transmit signals at 2402MHz, 2441 MHz and
2480MHz during testing.

3.4.4. The EUT was set to continuously receive signals at 2441 MHz during testing.

Test Procedure

The EUT and its simulators were placed on a turn table which was 0.8 meter above the
ground. The turn table rotated 360 degrees to determine the position of the
maximum emission level. EUT was set to 3 meters away from the receiving antenna
which was mounted on an antenna tower. The antenna moved up and down between
1 to 4 meters to find out the maximum emission level. Broadband antenna such as
calibrated biconical and log-periodical antennas or horn antenna were used as a
receiving antenna. Both horizontal and vertical polarization of the antenna were set
on measurement. In order to find the maximum emission, all of the interface cables
were manipulated according to FCC ANSI C63.4-2003 regulation.

The bandwidth of the R&S Test Receiver ESCS30 was set at 120kHz. (For 30MHz to
1000MHz)

The resolution bandwidth and video bandwidth of test spectrum analyzer is 1MHz for
peak detection (PK) at frequency above 1GHz.

AUDIX Technology Corporation Report No. EM-F980571
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The resolution bandwidth of test spectrum analyzer is IMHz and the video bandwidth
is 3kHz for average detection (AV) at frequency above 1GHz.

The frequency range from 30MHz to 25GHz (Up to 10™ harmonics from fundamental
frequency) was checked.

Radiated Emission Measurement Results

PASSED. All the emissions not reported below are too low against the official limits.
[Note: Three types of modulation (GFSK and 8-DPSK and n/4-DQPSK)) were
evaluated but only the worst case (GFSK) was reported in this report. ]

EUT Bluetooth Embedded Module M/N  BCM92046MD_ EMB
Test Date : Aug. 03,2009 Temperature : 26 Humidity : 53 %

For Frequency Range 30MHz~1000MHz:

The EUT with following test modes was performed during this section testing and all
the test results are listed in section 3.6.1.

Mode Test Mode and Frequency

Reference Test Data No.
Horizontal Vertical

2402MHz (CHO) #10 #9

Transmitting | 2441MHz (CH39) #9 #10

1.
2.
3. 2480MHz (CH78) #10 #9
4. Receiving 2441MHz (CH39) #9 #10

* Type of modulation: GFSK.
* All above final readings were measured with Quasi-Peak detector.

AUDIX Technology Corporation Report No. EM-F980571
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For Frequency above 1GHz:

The EUT with the following test modes was measured within semi-anechoic chamber.
All the graphical results are attached in Appendix I.

Test Modes 5 & 9 (Frequency range: 1000-2680MHz) was measurement with Peak
and Average detector are listed in section 3.6.2.

Mode Test Mode and Frequency Test Frequency Range
1. 1000-2680MHz
2. . 2680-5500MHz
3 Transmitting 2402MHz (CHO) 5500-13000MHz
4. 18000-25000MHz

*B, 1000-2680MHz
6. . 2680-5500MHz
7 Transmitting | 2441MHz (CH39) 5500-13000MHz
8. 18000-25000MHz

*9, 1000-2680MHz
10. . 2680-5500MHz
T Transmitting | 2480MHz (CH78) 5500-18000MHz
12. 18000-25000MHz
13. 1000-2680MHz
14. .. 2680-5500MHz
5. Receiving 2441MHz (CH39) 5500-18000MHz

16. 18000-25000MHz

*  Above all final readings were measured with Peak detector and Average detector.
*  Type of modulation: GFSK.

(Test Modes 1~ 4 & 6 ~8 & 10 ~16 emissions level is too low to be measured,
therefore, the reading values not reported.)

For Restricted Bands:

The EUT was tested in restricted bands and all the test results are listed in section
3.6.3. (The restricted bands defined in part 15.205(a))

Ref Test Data No.
Mode Test Mode and Frequency © ference = a. °
Horizontal Vertical
1. 2402MHz (CHO) #1,#4 #2,#3
Transmitting
2 2480MHz (CH78) #7,#6 #8,#5

*  Type of modulation: GFSK.

AUDIX Technology Corporation Report No. EM-F980571
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30MHz~ 1000MHz Frequency Range Measurement Result

AUDIX TECHNOLOGY Corp. EMC Laboratory
No.33-11, Tin-fu Tsun, Lin-kou Hsiang, Taipel
County, Taiwan E.0O.C. Post Code:24443

Tel+886-2-26002133 Fax+886-2-26000303
Email:ttemc@tteme.com.tw

Dat

a: 10
BULevm:dBuUmﬂ

File: IMEM981525BITX2402.EMI (10)

40

FCC PART-15C
-pdB-

EW?SQMW

30

Site no.
Dis. / Ant.
Limit
Env. / Ins.
EUT

Power Rating

Te=st Mode

Freq.
(MH=z)

206. 1000

: 10
: HORIZONTATL

: Jarwel Wang

Margin Remark
(dB)

1 109.540
2 135.730
=) 162.8350
4 150.050
5 217.210
& 271.530
K 362.710
a8 432.550
9 486.870

224, 418. 612
Frequency (MHz)

=ite Data no.
3m  VBAG1O6A/UHALPS108A ant. pol.
FCC PART-15C
B564EC 26%C/53% Engineer
Bluetooth Embedded Module
120Vac/60Hz M/N:BCMS52046MD_EMB
TX2402
Znt. cCable Emission
Factor Loss Reading Level Limits
{(dB/m) {(dB) {(dBpvV) (dBpv/m) (dBpv/m)
18.13 2.20 7.05 27.38 43.50
19.895 2.40 11.47 33.82 43.50
20.87 2.70 5.20 28.78 43.50
21.51 2.52 7.1% 31l.62 43.50
21.90 3.20 7.54 32.64 46.00
25.06 3.70 6.94 35.70 46.00
16.348 4.50 5.69 26.57 46.00
17.28 5.20 2.72 25.20 46.00
18.867 6.20 3.596 28.83 46.00

Eemarks:
2.

limit are not reported.

1. Emission Level= Antenna Factor + Cable Loss + Reading.
The emission levels that are 20dE below the official

AUDIX Technology Corporation Report No. EM-F980571
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AUDIX TECHNOLOGY Corp. EMC Laboratory
Na.533-11, Tinfu Tsun, Lin-kou Hsiangz, Taipei
County, Tarwan E.0O.C. Post Code:24443
Tel+886-2-26002133 Fax+386-2-26000303
Email-tteme@tteme. com. tw

Data: 9
20 Level (dBuV/m)

File: D:\EM981525BITX2402.EMI (10)

FCC PART-15C
peB-

30

Site no.
Dis. / Ant.
Limit
Env. / Ins.
EUT

Power Rating

Te=st Mode

Freqg.
(MEZ)

135.730
162.8390
241.4¢60
234.070

362.710
434.4350

224, 418, 612 806, 1000
Frequency (MHz)
=ite Data no. : 9
3m VBLE106A/UHALES108A Ant. pol. : VERTICAL
FCC PART-13C
8564EC 26%C/53% Engineer : Jarwel Wang
Bluetooth Embedded Module
120Vac/60Hz M/N:BCM3204E6MD EMB
TX2402
Znt. Cable Emission
Factor Loss Reading Level Limits Margin Remark
{(dB/m) (dB) (dBuvV) (dBpV/m) (dBpV/m) (dB)
15.95 2.40 7.90 30.25 43.50 13.25
20.87 2.70 32.96 27.54 43 .50 15.96
23.1¢6 3.40 3.4%5 30.05 46.00 15.95
24.13 3.60 2.47 30.20 46.00 15.80
25.06 3.70 5.34 34.10 46.00 11.90
16.38 4.30 5.41 26.259 46.00 13.71
17.36 5.24 1.45 24_.04 45.00 21.596
18.67 6.20 1.23 26.10 46.00 15.90

1
2
3
4
5 271.530
&
K
8

486.870

Eemarks:
2.

1. Emission Level= Antenna Factor + Cable Loss + Reading.
The emission levels that are 20dE below the official
limit are not reported.

AUDIX Technology Corporation Report No. EM-F980571
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AUDIX TECHNOLOGY Corp. EMC Laboratory
Na.533-11, Tinfu Tsun, Lin-kou Hsiangz, Taipei
County, Tarwan E.0O.C. Post Code:24443
Tel+886-2-26002133 Fax+386-2-26000303
Email-tteme@tteme. com. tw

Data: 9
20 Level (dBuV/m)

File: D:\EM981525BITX2441.EMI (12)

FCC PARTA5C
fae
40———J =
374 ¢ 0
2 3 - o
030 224, 418, 612 806, 1000
Frequency (MHz)
Site no. : =ite Data no. : 9
Dis. / Bnt. : 3m VBAGlOGA/UHALPS108A Ant. pol. : HORIZONTAL
Limit : FCC PART-15C
Env. / Ins. : B564EC 26%C/53% Engineer : Jarwel Wang
EUT : Bluetooth Embedded Module
Power Rating : 120Vac/60Hz M/N:BCM9204EMD EMB
Test Mode : TX244]1
Znt. Cable Emission
Freq. Factor Loss Reading Level Limits Margin Remark
({MHz) {(dB/m) (dB) (dBuvV) (dBpV/m) (dBpV/m) (dB)
1 135.730 15.895 2.40 11.63 33.58 43.50 9.52
2 162.850 20.87 2.70 6.84 30.42 43 .50 13.08
3 120.050 21.51 2.52 T.65 32.08 43.50 11.42
4 217.210 21.90 3.20 G6.54 31.¢c4 46.00 14.36
5 241 .40 23.16 3.40 4.57 31.13 46.00 14.87
& 271.530 25.06 3.70 &.40 35.1¢ 46.00 10.84
7 362.710 16.38 4.50 7.03 27.91 45.00 18.09
8 486.870 18B.e7 6.20 2.20 27.07 46.00 18.93
Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.

2.

The emission levels that are 20dB below the official
limit are not reported.
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AUDIX TECHNOLOGY Corp. EMC Laboratory
Na.533-11, Tinfu Tsun, Lin-kou Hsiangz, Taipei
County, Tarwan E.0O.C. Post Code:24443
Tel+886-2-26002133 Fax+386-2-26000303
Email-tteme@tteme. com. tw

Dat

a. 10
20 Level (dBuV/m)

File: D:\EM981525BITX2441.EMI (12)

FCC PART-15C
peB-

30

Site no.
Dis. / Ant.
Limit
Enwv.
EUT
Power Rating
Te=st Mode

/ Ins.

Freqg.
(MEZ)

135.730
162.8390
242.430

362.710
486.870

224, 418, 612 806, 1000

Frequency (MHz)

=ite Data no. : 10

3m VBLE106A/UHALES108A Ant. pol. : VERTICAL

FCC PART-13C

8564EC 26%C/53% Engineer : Jarwel Wang

Bluetooth Embedded Module

120Vac/60Hz M/N:BCM3204E6MD EMB

TX2441

Znt. Cable Emission

Factor Loss Reading Level Limits Margin Remark

{(dB/m) (dB) (dBuvV) (dBpV/m) (dBpV/m) (dB)

15.95 2.40 7.19 259.54 43.50 13.96

20.87 2.70 3.78 27.3e6 43 .50 1e.14

23.23 3.40 4.39 31.03 46.00 14.97

25.06 3.70 2.75 31.51 46.00 14.4%

16.38 4.50 6.13 27.01 46.00 18.95

18.&7 .20 1.07 25.54 46.00 20.06

25.01 7.40 -1.98 30.43 45.00 15.57

1
2
3
4 271.530
5
&
K

908.820

Remarks:
2.

1. Emission Level= Antenna Factor + Cable Loss + Reading.
The emission levels that are 20dB below the official
limit are not reported.
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@ AUDIX TECHNOLOGY Corp. EMC Laboratory
A | l D IX Na.533-11, Tinfu Tsun, Lin-kou Hsiangz, Taipei
County, Tatwan R.O.C. Post Code24443

Tel+836-2-26002133 Fax-+836-2-26000303
Email-ttemc @ tteme. com tw

Powser Rating 120Vac/60Hz M/N:BCM32046MD EMB

Data: 10 File: D:EM981525BITX2480.EMI (12)
Level (dBuV/m)
80
FCC PART-15C
a8
40—' 7
£ [~
L 426
1 T 2 9
0 30 224, 418, 612. 2086. 1000
Frequency (MHz)
Site no. : site Data no. = 10
Dis. / Bnt. : 3m  VBREL06A/UHALPS1082 Ant. pol. : HORIZONTAL
Limit : FCC PART-15C
Env. / Ins. : B564EC 26%C/53% Engineer : Jarwel Wang
EUT : Bluetooth Embedded Module
Te=st Mode : TX2480
Znt. Cable Emission
Freq. Factor Loss Reading Level Limits Margin Remark

(MEZ) (dB/m) (dB) (dBpv) (dBpv/m) (dBpv/m) (dB)

1 1059.540 18.13 2.20 T.47 27.80 43.50 15.70
2 135.730 19.95 2.40 11.3¢6 33.71 43.50 9.79
3 162.85%0 20.87 2.70 &.17 29.75 43.50 13.75
4 190.050 21.31 2.582 7.36 31.595 43.50 11.51
5 217.210 21.%0 3.20 T.42 32.52 4¢.00 13.48
& 242.430 23.23 3.40 5.42 32.06 46.00 13.54
K 271.530 25.06 3.70 T7.76 36.52 4¢.00 G9.48
8 362.710 16.38 4.50 2.89 26.77 4¢.00 19.23
9 486.870 18.67 6.20 3.78 28.65 46.00 17.33

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
2. The emi==sion level=s that are 20dE below the official
limit are not reported.
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AUDIX TECHNOLOGY Corp. EMC Laboratory
Na.533-11, Tinfu Tsun, Lin-kou Hsiangz, Taipei
County, Tarwan E.0O.C. Post Code:24443
Tel+886-2-26002133 Fax+386-2-26000303
Email-tteme@tteme. com. tw

Data: 9
20 Level (dBuV/m)

File: D:\EM981525BITX2480.EMI (12)

FCC PARTA5C
fae
40:::j________J
1 , 3 + -
2 5 _
B
030 224, 418, 612 806, 1000
Frequency (MHz)
Site no. : =ite Data no. : 9
Dis. / Bnt. : 3m  VBREL06A/UHALPS1082 int. pol. : VERTICAL
Limit : FCC PART-15C
Env. / Ins. : B564EC 26%C/53% Engineer : Jarwel Wang
EUT : Bluetooth Embedded Module
Power Rating : 120Vac/60Hz M/N:BCM9204EMD EMB
Test Mode : TX2480
Znt. Cable Emission
Freq. Factor Loss Reading Level Limits Margin Remark
({MHz) {(dB/m) (dB) (dBuvV) (dBpV/m) (dBpV/m) (dB)
1 135.730 15.895 2.40 7.99 30.34 43.50 13.16
2 162.850 20.87 2.70 4.62 28.20 43 .50 15.30
3 241.460 23.16 3.40 3.7% 30.35 46.00 15.65
4 271.530 25.06 3.70 4.40 33.16 46.00 12.84
5 362.710 16.38 4.50 T.65 28.53 46.00 17.47
& 486.870 18.8&7 .20 0.61 25.48 46.00 20.52
Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.

2.

The emission levels that are 20dBE below the official
limit are not reported.
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AUDIX TECHNOLOGY Corp. EMC Laboratory
Na.533-11, Tinfu Tsun, Lin-kou Hsiangz, Taipei
County, Tarwan E.0O.C. Post Code:24443
Tel+886-2-26002133 Fax+386-2-26000303
Email-tteme@tteme. com. tw

Data: 9
20 Level (dBuV/m)

File: D:\EM981525BIRX2441.EMI (10)

FCC PART-15C
peB-

30

Site no.
Dis. / Ant.
Limit
Env. / Ins.
EUT

Power Rating

Te=st Mode

Freqg.
(MEZ)

135.730
162.8390
241.4¢60
271.530

434.450
486.870

224, 418, 612 806, 1000
Frequency (MHz)
=ite Data no. : 9
3m VBLE106A/UHALES108A Ant. pol. : HORIZONTAL
FCC PART-13C
8564EC 26%C/53% Engineer : Jarwel Wang
Bluetooth Embedded Module
120Vac/60Hz M/N:BCM3204E6MD EMB
RX2441
Znt. Cable Emission
Factor Loss Reading Level Limits Margin Remark
{(dB/m) (dB) (dBuvV) (dBpV/m) (dBpV/m) (dB)
15.95 2.40 6.52 28.87 43.50 14.63
20.87 2.70 3.78 27.3e6 43 .50 1e.14
23.1¢6 3.40 3.08 25.64 46.00 16.36
25.06 3.70 2.84 31.60 46.00 14.40
16.38 4.50 S1gdlE] 26.01 46.00 15.9%5
17.36 5.24 2.30 24 .89 46.00 21.11
18.67 6.20 3.57 28.44 45.00 17.56
2b6.64 T.70 -2.76 31.59 54.00 22.41

1
2
3
4
5 362.710
&
K
8

973.810

Eemarks:
2.

1. Emission Level= Antenna Factor + Cable Loss + Reading.
The emission levels that are 20dE below the official
limit are not reported.
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@ AUDIX TECHNOLOGY Corp. EMC Laboratory
A U D IX Na.33-11, Tinfu Tsun, Lin-kou Hsiang, Taipei
County, Tatwan R.O.C. Post Code24443

Tel+836-2-26002133 Fax-+836-2-26000303
Email ttemc @ tteme. com tw

Data: 10 File: DXEM981525B\RX 2441.EMI (10)
Level (dBuV/m)
80
FCC PART-15C
baB
40___J—:3————J -
2 456
1
J g g 10
030 224 418, 612. 206. 1000
Frequency (MHz)
Site no. : =ite Data no. = 10
Dis. / Bnt. : 3m VBAGLOG6A/UHALPY91082 Ant. pol. : VERTICAL
Limit : FCC PART-15C
Env. / In=. : B564EC 26%C/53% Engineer : Jarwel Wang
EUT : Blustooth Embedded Module
Power Rating : 120Vac/60Hz M/N:BCM9204EMD EMB
Test Mode : RX2441
Znt. cCable Emission
Freq. Factor Loss Reading Level Limits Margin Remark

(MHz) (dB/m) (dB) (dBpv) (dBpv/m) (dBpv/m) (dB)

1 109.540 18.13 2.20 g.1¢ 28.45 43.50 15.01
2 120.210 19.08 2.30 11.01 32.35 43.50 11.11
=) 135.730 19.95 2.40 11.43 33.78 43.50 9.72
4 150.050 21.51 2.52 6.83 31.2¢6 43.50 12.24
5 217.210 21.90 3.20 6.G6 31.7¢ 4¢.00 14.24
& 242.430 23.23 3.40 2.21 31.85 4¢.00 14.15
T 271.530 25.06 3.70 6.45 35.21 46.00 10.79
a 362.710 16.38 4.50 5.94 26.82 4¢.00 19.18
9 434.450 17.36 D.24 2.76 25.35 4¢.00 20.65
10 486.870 18.87 6.20 1.52 26.759 4¢.00 15.21

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
2. The emi==sion level=s that are 20dE below the official
limit are not reported.
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3.6.2. Above 1GHz Frequency Range Measurement Results

Date of Test Aug. 03,2009 Temperature 26
EUT Bluetooth Embedded Module Humidity 53
Test Mode Transmitting Mode, Frequency:
2441MHz (CH39) Test Voltage DC 5V
Emission Antenna Cable Meter Reading Emission Level
Frequency Factor Loss  Horizontal Horizontal Limits Margin
MHz dB/m dBuV  dBuV/m dBuV/m dB
Peak 2409.520 28.63 6.36 7.16 42.15 74.00 31.85
Average 2409.520 28.63 6.36 2.38 37.37 54.00 16.63
Emission Antenna Cable Meter Reading Emission Level
Frequency Factor Loss Vertical Vertical Limits Margin
MHz dB/m  dBuV  dBuV/m dBuV/m dB
Peak 2406.160 28.63 6.36 10.90 45.89 74.00 28.11
Average 2406.160 28.63 6.36 4.59 39.58 54.00 14.42
Remark 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.

2. Measurement was up to 25GHz, but the emissions level were too
low against the official limit and not report.
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Date of Test Aug. 03,2009 Temperature 26
EUT Bluetooth Embedded Module Humidity 53
Test Mode Transmitting Mode, Frequency:
2480MHz (CH7S) Test Voltage DC 5V
Emission Antenna Cable Meter Reading Emission Level
Frequency Factor Loss  Horizontal Horizontal Limits Margin
MHz dB/m dBuV  dBuV/m dBuV/m dB
Peak 2406.160 28.63 6.36 6.02 41.01 74.00 32.99
Average 2406.160 28.63 6.36 1.87 36.86 54.00 17.14
Emission Antenna Cable Meter Reading Emission Level
Frequency  Factor Loss Vertical Vertical Limits Margin
MHz dB/m  dBuV  dBuV/m dBuV/m dB
Peak 2409.520 28.63 6.36 7.50 42.49 74.00 31.51
Average 2409.520 28.63 6.36 2.55 37.54 54.00 16.46

Remark 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.
2. Measurement was up to 25GHz, but the emissions level were too
low against the official limit and not report.
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3.6.3. Restricted Bands Measurement Results

Date of Test Aug. 03, 2009 Temperature 26
EUT Bluetooth Embedded Module Humidity 53
Test Mode Transmitting Mode, Frequency:
2402MHz (CHO) Test Voltage DC 5V
Emission Antenna Cable Meter Reading Emission Level
Frequency Factor Loss Horizontal Horizontal Limits Margin
MHz dB/m dBuVv dBuV/m dBuV/m dB
Peak * 2377.400 28.58 6.32 3.52 38.42 74.00 35.58
Average * 2385.200 28.59 6.33 -7.06 27.86 54.00 26.14

Remark 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.
2. Low frequency section (spurious in the restricted band
2310-2390MHz).
3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

AUDIX AUDIX 2
N::l‘-:m i File: DOEMBE15258'0ut of band EMI (B) uar.a:lJm’”m’“‘ll - Filo! DOEMSET 52580 of Band EMI (8]
L
M \
[l r.:.nr.i-_<|1 F P I ,I
100 I
{1 il
{14 | — PART 150 HI. Ay
4 R 4 [I ]
1 [ L ]
PV I BENPAPLP S ST N N SRR |
" ’

7310 300, 7350, am 7380 10 FEITY 7330, 7350, AT, 7300, 740
Frequency (MHz)
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Date of Test Aug. 03,2009 Temperature 26
EUT Bluetooth Embedded Module Humidity 53
Transmitting Mode, Frequency:
Test Mode 2402MHz (CHO) Test Voltage DC 5V
Emission Antenna Cable Meter Reading Emission Level
Frequency Factor Loss Vertical Vertical Limits Margin
MHz dB/m dBuv dBuV/m dBuV/m dB
Peak * 2386.200 28.59 6.33 7.76 42.68 74.00 31.32
Average * 2385.400 28.59 6.33 -1.90 33.02 54.00 20.98

Remark 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.

2. Low frequency section (spurious in the restricted band
2310-2390MHz).

3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

AUDIX

Data: 2
o Lewad (dBuvim)

AUDIX

Data: 3
ar Lewal (dBuim)

Fiber DUEMSE1S25E0ut of band EW {8) Fiber DUEMSE1S25E0ut of band EW {8)

|
S— — — i —| I——— f— "f ML-AV)

40 ; rJ |‘. o T

_,.,,.._.._._.-\.,_,,-m-m..-.-_..._...,_--JLJ\M-ﬂ'-IT“T‘u-w A

1 {
p |
JEY vy e ne Y T8 Y

T 0. 2350, 270 2300, 10 T 0. 2350, Fanl
Froquency (MHz) Froquency (MHz)

2300, 10
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Date of Test Aug. 03, 2009 Temperature 26
EUT Bluetooth Embedded Module Humidity 53
Transmitting Mode, Frequency:
Test Mode 2480MHz (CH78) Test Voltage DC 5V
Emission Antenna Cable Meter Reading Emission Level
Frequency Factor Loss Horizontal Horizontal Limits Margin
MHz dB/m dBuVv dBuV/m dBuV/m dB
Peak * 2483.600 28.77 6.45 4.05 39.27 74.00 34.73
Average * 2483.700 28.77 6.45 -1.24 33.98 54.00 20.02

Remark 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.

2. Low frequency section (spurious in the restricted band
2483.5-2500MHz).

3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

AUDIX AUDIX J

Data: 1 Fibe: IUEMSB1S25E0ut of band EMI (8) Data: § Fite: eEMSS1 5250 0un of Dand.EMI (§)
gy el (dBufm) g Lirved (R m)

[

b T 2400, 2450, 2500. 2510, 2520 v
Froquency (MHz)

0 2480, 2450 2500. =10, 3
Frequency (MHz)
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Date of Test Aug. 03, 2009 Temperature 26
EUT Bluetooth Embedded Module Humidity 53
Test Mode Transrgié‘itél(l)%/ll\égcz%}li%c)luency: Test Voltage DC 5V
Emission Antenna Cable Meter Reading Emission Level
Frequency Factor Loss Vertical Vertical Limits Margin
MHz dB/m dBuVv dBuV/m dBuV/m dB
Peak * 2483.600 28.77 6.45 6.91 42.13 74.00 31.87
Average * 2483.600 28.77 6.45 3.79 39.01 54.00 14.99
Remark 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading.

AUDIX

2. Low frequency section (spurious in the restricted band
2483.5-2500MHz).

3. “*’ The field strength of emission appearing within Part 15.205(a)
shall not exceed the limits shown in section 15.209.

AUDIX J

Dot §
LA s

o Fite: DEMBE1 5258 out of DancLEMI (8)

Datee &
Lo {dBuAIm)
87

A
i

1
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fl
M
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) iR

7
|
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|
|

“zamn 2480,

1
\
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Frequency (MHz)

et eyt
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4. 20dB BANDWIDTH MEASUREMENT

4.1.

Test Equipment

The following test equipment was used during the 20dB bandwidth measurement:

Item

Type Manufacturer | Model No. |  Serial No. Last Cal. | Next Cal.

Spectrum Analyzer Agilent N9020A | MY48011382 |Sep. 22, 08| Sep. 21, 09’

4.2.

4.3.

4.4.

4.5.

Block Diagram of Test Setup

Bluetooth Embedded Module
(EUT)

SPECTRUM ANALYZER NOTEBOOK PC

Specification Limits (§15.247(a)(1))

Alternatively, frequency hopping systems operating in the 2400-2483.5MHz band may
have hopping channel carrier frequencies that are separated by 25kHz or two-thirds of
the 20dB bandwidth of the hopping channel, whichever is greater.

Operating Condition of EUT

4.4.1. Setup the EUT and simulator as shown on 4.2.
4.4.2. To turn on the power of all equipment.

4.4.3. The EUT (Bluetooth Embedded Module) was on transmitting frequency function
during the testing.

Test Procedure follow DA00-705

The transmitter output was connected to the spectrum analyzer. The RBW of the
fundamental frequency was measure by spectrum analyzer 1% of the 20dB bandwidth
and the setting equal to RBW. The 20dB bandwidth is defined as the total spectrum
the power of which is higher than peak power minus 20dB.
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4.6. Test Results
PASSED. All the test results are attached in next pages.

[Note: Two types of modulation (GFSK and 8-DPSK) were reported in this report.]

EUT Bluetooth Embedded Module M/N  BCM92046MD_EMB

Test Date : Aug. 03,2009 Temperature : 26 Humidity : 53 %

4.6.1.Type of Modulation: GFSK

No. | Channel | Test Frequency | 20dB Bandwidth (20dB BZg dwidth)
1. 0 2402MHz 0.723MHz 0.482MHz
2. 39 2441MHz 0.720MHz 0.480MHz
3. 78 2480MHz 0.723MHz 0.482MHz

The maximum two-thirds of the 20dB bandwidth shall be at maximum 0.482MHz.

4.6.2.Type of Modulation: 8-DPSK

No. | Channel | Test Frequency | 20dB Bandwidth (20dB Ber: dwidth)
1. 0 2402MHz 1.251MHz 0.834MHz

2. 39 2441MHz 1.248MHz 0.832MHz

3. 78 2480MHz 1.254MHz 0.836MHz

The maximum two-thirds of the 20dB bandwidth shall be at maximum 0.836MHz.
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Figure 1: GFSK, Channel 0, Frequency: 2402MHz
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Figure 2: GFSK, Channel 39, Frequency: 2441 MHz
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Figure 3: GFSK, Channel 78, Frequency: 2480MHz
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Figure 4: 8-DPSK, Channel 0, Frequency: 2402MHz
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Figure 5: 8-DPSK, Channel 39, Frequency: 2441MHz
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Figure 6: 8-DPSK, Channel 78, Frequency: 2480MHz
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5. CARRIER FREQUENCY SEPARATION MEASUREMENT

5.1. Test Equipment
The following test equipment was used during the carrier frequency separation
measurement:
Item Type Manufacturer | Model No. Serial No. Last Cal. | Next Cal.

Spectrum Analyzer Agilent N9020A | MY48011382 [Sep. 22, 08’ | Sep. 21, 09’

5.2.

5.3.

54.

5.5.

Block Diagram of Test Setup

The same as section.4.2.

Specification Limits (§15.247(a)(1))

Alternatively, frequency hopping systems operating in the 2400-2483.5MHz band may
have hopping channel carrier frequencies that are separated by 25kHz or two-thirds of
the 20dB bandwidth of the hopping channel, whichever is greater, provided the
systems operate with an output no greater than 125mW.

Operating Condition of EUT

Same as carrier frequency separation measurement which was listed in section 4.4.

Test Procedure follow DA00-705

The transmitter output was connected to the spectrum analyzer. The channel
separation was measure by spectrum analyzer with RBW equal to 1% of the span.
The video bandwidth not to be smaller than resolution bandwidth, the peak was mark
on adjacent bandwidth, the between of peak is carrier frequency separation.
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5.6. Test Results
PASSED. All the test results are attached in next pages.

[Note: Two types of modulation (GFSK and 8-DPSK) were reported in this report.]

EUT Bluetooth Embedded Module M/N  BCM92046MD_ EMB

Test Date : Aug. 03,2009 Temperature : 26 Humidity : 53 %

5.6.1. Type of Modulation: GFSK

1. 2402MHz adjacent channel of carrier frequency separation: 1.002MHz

2. 2441MHz adjacent channel of right carrier frequency separation: 1.002MHz
3. 2441MHz adjacent channel of left carrier frequency separation: 1.002MHz
4. 2480MHz adjacent channel of carrier frequency separation: 1.002MHz

[Above values have met the requirement as specified in section 4.3: 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.|

5.6.2. Type of Modulation: 8-DPSK

1. 2402MHz adjacent channel of carrier frequency separation: 1.002MHz

2. 2441MHz adjacent channel of right carrier frequency separation: 1.002MHz
3. 2441MHz adjacent channel of left carrier frequency separation: 1.002MHz
4. 2480MHz adjacent channel of carrier frequency separation: 1.002MHz

[Above values have met the requirement as specified in section 4.3: 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.]
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Figure 1: 2402MHz adjacent channel of carrier frequency separation (GFSK)
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Figure 2: 2441 MHz adjacent channel of right carrier frequency separation (GFSK)
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Figure 3: 2441 MHz adjacent channel of left carrier frequency separation (GFSK)
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Figure 4: 2480MHz adjacent channel of carrier frequency separation (GFSK)
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Figure 5: 2402MHz adjacent channel of carrier frequency separation (8-DPSK)
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Figure 6: 2441 MHz adjacent channel of right carrier frequency separation (8-DPSK)
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Figure 7: 2441MHz adjacent channel of left carrier frequency separation (8-DPSK)

2 8 SEMEE N ] ALIGHAUTD | 2217 MM AL,

arker 1 A 1.002000000 MHz Ay Typa: Log-Par TRACH |y 3545 4
Input: AF PHO: Far e Trg FreaRun Aoeg|Hald= 1000100 TVFE |1 baaaanaiad

IFGakn:Low Atten: 18 48 oET|F NHHN K

AMEKr1 1.002 MH=z

E?; EfEIdIr Ref 5.00 dBm 0.319 dB|

f-f'\.-\l"‘"xlll

PO A AW B A PR A A W

50

B8 0

EE.D

]

L]

Center 2.441000 GHz Span 3.000 MHz
#Res BW 30 kHz #VEW 30 kHz Sweep 4.07 ms (1001 pts)

GG STATLIS

Figure 8: 2480MHz adjacent channel of carrier frequency separation (8-DPSK)
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6. TIME OF OCCUPANCY MEASUREMENT

6.1. Test Equipment
The following test equipment was used during the time of occupancy measurement:
Item Type Manufacturer | Model No. Serial No. Last Cal. | Next Cal.
1. [Spectrum Analyzer Agilent N9020A | MY48011382 [Sep. 22, 08’ | Sep. 21, 09°

6.2.

6.3.

6.4.

6.5.

Block Diagram of Test Setup

The same as section.4.2.

Specification Limits (§15.247(a)(1)(ii1))

Frequency hopping systems in the 2400-2483.5MHz shall use at least 15
non-overlapping channels. 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 number of
hopping channels employed.

Operating Condition of EUT

Same as carrier frequency separation measurement which was listed in section 4.4.

Test Procedure follow DA00-705

The transmitter output was connected to the spectrum analyzer. The bandwidth of
the fundamental frequency was measure by spectrum analyzer with IMHz RBW and
IMHz VBW. VBW2>RBW ; Span=zero span.

Centered on a hopping channel sweep=as necessary to capture the entire dwell time
per hopping channel ; Detector function=peak ; Trace=Max hold
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6.6. Test Results

PASSED. All the test results are attached in next page.
[Note: Two types of modulation (GFSK and 8-DPSK) were reported in this report.]

EUT Bluetooth Embedded Module M/N  BCM92046MD_ EMB

Test Date : Aug. 05,2009 Temperature : 27 Humidity : 61 %

6.6.1. Type of Modulation GFSK, Test Frequency 2402MHz
Duty cycle: 79channels*0.4 seconds = 31.6 seconds

DHI : A The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH1 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
800 hops per second with 79 channels. So you have each channel 10.13 time
per second and so for 31.6 seconds you have 320 time of appearance.

Each Tx-time per appearance is 391.7us.

10.13 time*31.6 seconds™* 0.3917ms = 125.386ms (<400ms)

B. For each 5 seconds of 50 channels appearance, the longest time of
occupancy for each of 31.6 seconds is:

50 channels*31.6 seconds/5* 0.3917ms = 126.252ms (<400ms)

DH3 : A The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH3 packet need 3 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
400 hops per second with 79 channels. So you have each channel 5.1 time
per second and so for 31.6 seconds you have 161 time of appearance.

Each Tx-time per appearance is 1650us.

5.1 time*31.6 seconds® 1.650ms = 265.914ms (<400ms)

B. For each 5 seconds of 25 channels appearance, the longest time of
occupancy for each of 31.6 seconds is:

25 channels*31.6 seconds/5* 1.650ms = 260.7ms (<400ms)

DHS5 : A The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DHS5 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
266.7 hops per second with 79 channels. So you have each channel 3.37
time per second and so for 31.6 seconds you have 106 time of appearance.
Each Tx-time per appearance is 2883us.

3.37 time*31.6 seconds* 2.883ms = 307.016ms (<400ms)

B. For each 5 seconds of 17 channels appearance, the longest time of
occupancy for each of 31.6 seconds is:

17 channels*31.6 seconds/5* 2.883ms = 309.749ms (<400ms)
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Figure 1: GFSK, 2402MHz, DH1
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Figure 2: GFSK, 2402MHz, DH3
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Figure 3: GFSK, 2402MHz, DHS
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6.6.2. Type of Modulation GFSK, Test Frequency 2441MHz

Duty cycle: 79channels*0.4 seconds = 31.6 seconds

DHI1: A

DH3: A

DHS: A

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH1 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
800 hops per second with 79 channels. So you have each channel 10.13 time
per second and so for 31.6 seconds you have 320 time of appearance.

Each Tx-time per appearance is 391.7us.
10.13 time*31.6 seconds* 0.3917ms = 125.386ms (<400ms)

. For each 5 seconds of 50 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
50 channels*31.6 seconds/5* 0.3917ms = 126.252ms (<400ms)

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH3 packet need 3 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
400 hops per second with 79 channels. So you have each channel 5.1 time
per second and so for 31.6 seconds you have 161 time of appearance.

Each Tx-time per appearance is 1650us.
5.1 time*31.6 seconds* 1.650ms = 265.914ms (<400ms)

. For each 5 seconds of 25 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
25 channels*31.6 seconds/5* 1.650ms = 260.7ms (<400ms)

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DHS5 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
266.7 hops per second with 79 channels. So you have each channel 3.37
time per second and so for 31.6 seconds you have 106 time of appearance.

Each Tx-time per appearance is 2883us.
3.37 time*31.6 seconds* 2.883ms = 307.016ms (<400ms)

. For each 5 seconds of 17 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
17 channels*31.6 seconds/5* 2.883ms = 309.749ms (<400ms)
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Figure 1: GFSK, 2441MHz, DH1

|__sie | : A | SEMSE!INT ] ALIGHAUTD | R34 A A O,
arker 1 A 391.667 ps | SR Awg Typa: Log-Puwr A1 2545 G
. g Fres Run b
e Ilﬁ?&ﬁﬁ o Atten: 18 48 oET|F NHHN K
AMEr1 391.7 ps
{0 dBidiv Ref 5.00 dBm -0.10 dB
I 142
b
£ ] | — | — ] | — —
15.0
250
250
-A50
BE 1 - = -
EE.D
b ffwid] bl ki g wilofaraml
750
LS50
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz VEBW - Sweep 2.333 ms (1001 pts)
Lier] STATLS

Apilanl Spoclrum knalyror - Swapt 54

Sha AL | SEMSEINT| ALIGHALITC | 11:11:594M ; .E‘IIEI
| Avg Type: Lag-Pwr TRECE|] 2345 &

Inpart: RF PHE: Far Trig: Fres Run TP ek

’ IFGial:L o & Arten: 16 dB MT[F NHNNN

10 dedaiv - Ref 5.00 dBm
Log

4510

p——— =

S L “@'N 11l n”w"]inﬁﬁﬂ

-5

e

B5.0

Center 2 441000000 GHzZ Span 0 Hz
Res BW 100 kKHz #VBW — Sweep 5.000 5 (1001 pts)
Li=ry STATUS

AUDIX Technology Corporation Report No. EM-F980571



Figure 2: GFSK, 2441MHz, DH3
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Figure 3: GFSK, 2441MHz, DHS

FCC ID. MDZSV422XVT-BT Page 47 of 83

| 500 SHREE I!:T_ ALTGHALITO | e A A D6,
arker 1 A 288333 ms TR Avg Type: Log-Per 1.::; 123450
. g Fres Run A
e Ilﬁ?&ﬁﬁ o Abten: 18 dB fET|F N NN N
AMEr1 2. 883 ms
E?; EfEIdIr Ref 5.00 dBm -0.06 dB
51.-:-.2

Y - 1 ‘ﬁq =

15.0

250

250

-A50

550

EE.D l.

750

LS50

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz HVEBW - Sweep 2.333 ms (1001 pts)
Lier] STATLS

Apllont Spactrum Analyzor - Swept SA

SENEEINT |

o
[Center Freq 2.441000000 GHz
Input: RE

il_lggﬂldlr Ref 5.00 dEBm

HO: I'-lar o Trig:FreeRun
IFGaln:Low Aften: 16 48

BLINEITO | L1300 AN A S
Avg Type: Leg-Far TRACE(L 345 6
™ol

lilhddbnensnd
EETIPF HHHMNN

Am

150

m

[T

|
]

Center 2.441000000 GHz
Res BW 100 kHz

M5

#VEW —

Span 0 Hz
Sweep 5.000 s (1001 pts)

STATLES

AUDIX Technology Corporation Report No. EM-F980571



FCC ID. MDZSV422XVT-BT Page 48 of 83

6.6.3. Type of Modulation GFSK, Test Frequency 2480MHz

Duty cycle: 79channels*0.4 seconds = 31.6 seconds

DHI1: A

DH3: A

DHS: A

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH1 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
800 hops per second with 79 channels. So you have each channel 10.13 time
per second and so for 31.6 seconds you have 320 time of appearance.

Each Tx-time per appearance is 391.7us.
10.13 time*31.6 seconds* 0.3917ms = 125.386ms (<400ms)

. For each 5 seconds of 50 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
50 channels*31.6 seconds/5* 0.3917ms = 126.252ms (<400ms)

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH3 packet need 3 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
400 hops per second with 79 channels. So you have each channel 5.1 time
per second and so for 31.6 seconds you have 161 time of appearance.

Each Tx-time per appearance is 1650us.
5.1 time*31.6 seconds* 1.650ms = 265.914ms (<400ms)

. For each 5 seconds of 25 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
25 channels*31.6 seconds/5* 1.650ms = 260.7ms (<400ms)

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DHS5 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
266.7 hops per second with 79 channels. So you have each channel 3.37
time per second and so for 31.6 seconds you have 106 time of appearance.

Each Tx-time per appearance is 2883us.
3.37 time*31.6 seconds* 2.883ms = 307.016ms (<400ms)

. For each 5 seconds of 17 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
17 channels*31.6 seconds/5* 2.883ms = 309.749ms (<400ms)
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Figure 1: GFSK, 2480MHz, DH1

] _ SR [NT il DG ALITO) | 059 35: 03 AM Auig 065,
arker 1 A 391.667 ps Trig: Free Fun Avg Type: Log-Pwr "‘:: 12345
T HF “l:'iﬁlﬂnll-;: L Nh:n: 16 ¢ CET|P MM HH Y
AMEr 391.?5@
1o gBIdI-.- Ref 5.00 dBm 0.23
*'1.52
-5.00 R i [ it . -\f = 3 -
150 | "
-350
3.0
450
-55.0 " [’
T Wil | Lot
75.0
B5.D

Center 2420000000 GHz
Res BW 1.0 MHz

GG

#VBW =

Span 0 Hz
Sweep 8333 ms (1001 pts1

STATUS

Apllont Spactrum Analyzor - Swept SA

SENEEINT |

%a
[Center Freq 2 480000000 GHz
Input: RE

il_lggﬂldlr Ref 5.00 dEBm

PHO: Far
IFGain:Low

Trig: Free Run

& Aften: 16 48

e
EIEE
1111226 1M 2 06, 2118
TRACE[] 7345 &

BLINEITO

Avg Type: Leg-Far
lilhddbnensnd
PHMHNN

(12}

150

“ ik

! AL

Center 2.480000000 GHz
Res BW 100 kHz

M5

#VEW —

Span 0 Hz
Sweep 5.000 s (1001 pts)

STATLES

AUDIX Technology Corporation Report No. EM-F980571



FCC ID. MDZSV422XVT-BT Page 50 of 83

Figure 2: GFSK, 2480MHz, DH3
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Figure 3: GFSK, 2480MHz, DHS
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6.6.4. Type of Modulation 8-DPSK, Test Frequency 2402MHz

Duty cycle: 79channels*0.4 seconds = 31.6 seconds

DHI1: A

DH3: A

DHS: A

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH1 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
800 hops per second with 79 channels. So you have each channel 10.13 time
per second and so for 31.6 seconds you have 320 time of appearance.

Each Tx-time per appearance is 391.7us.
10.13 time*31.6 seconds* 0.3917ms = 125.386ms (<400ms)

. For each 5 seconds of 50 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
50 channels*31.6 seconds/5* 0.3917ms = 126.252ms (<400ms)

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH3 packet need 3 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
400 hops per second with 79 channels. So you have each channel 5.1 time
per second and so for 31.6 seconds you have 161 time of appearance.

Each Tx-time per appearance is 1625us.
5.1 time*31.6 seconds® 1.625ms = 261.885ms (<400ms)

. For each 5 seconds of 25 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
25 channels*31.6 seconds/5* 1.625ms = 256.750ms (<400ms)

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DHS5 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
266.7 hops per second with 79 channels. So you have each channel 3.37
time per second and so for 31.6 seconds you have 106 time of appearance.

Each Tx-time per appearance is 2900us.
3.37 time*31.6 seconds* 2.900ms = 308.826ms (<400ms)

. For each 5 seconds of 17 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
17 channels*31.6 seconds/5* 2.900ms = 311.576ms (<400ms)
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Figure 1: 8-DPSK, 2402MHz, DH1

=

SEMSENT|

arker 1 A 381.667 ps

Input: RF

PHO: Fasa 5 Trg FreaRun

FCC ID. MDZSV422XVT-BT Page 53 of 83

-
ALTGM ALITO 1001 101 A Ay 065,

Bug T'fpill Lag-Pwr TRaLEly 23458
THFH ) AR
pET|F NHHN K

IFGakn:Low Atten: 18 48
AMEr1 391.7 ps
o ;IEIdIr Ref 5.00 dEm -1.44 dB|
I
. 142
EAi i] il
) Ra 7 e G
T NI i i
15.0
!

. : ]

50

rpﬂs\h“

750

‘I\m“-‘i“'

LS50

Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW — Sweep £.333 ms (1001 pts)
GG STATUS

Apllont Spactrum Analyzor - Swept SA

SENEEINT |

Input: RE

il_lggﬂldlr Ref 5.00 dEBm

Trig: Free Run

PHO: Far
Aften: 16 48

IFGain:Low

L

11:11:118M &
TRACE(L 345 6

TR | ettt

EETIPF HHHMNN

BLINEITO

Avg Type: Leg-Far

Am

150

W

Center 2.402000000 GHz
Res BW 100 kHz

M5

#VEW —

Span 0 Hz
Sweep 5.000 s (1001 pts)

STATLES

AUDIX Technology Corporation Report No. EM-F980571



FCC ID. MDZSV422XVT-BT Page 54 of 83

Figure 2: 8-DPSK, 2402MHz, DH3
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Figure 3: 8-DPSK, 2402MHz, DHS
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6.6.5. Type of Modulation 8-DPSK, Test Frequency 2441MHz

Duty cycle: 79channels*0.4 seconds = 31.6 seconds

DHI1: A

DH3: A

DHS: A

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH1 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
800 hops per second with 79 channels. So you have each channel 10.13 time
per second and so for 31.6 seconds you have 320 time of appearance.

Each Tx-time per appearance is 391.7us.
10.13 time*31.6 seconds* 0.3917ms = 125.386ms (<400ms)

. For each 5 seconds of 50 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
50 channels*31.6 seconds/5* 0.3917ms = 126.252ms (<400ms)

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH3 packet need 3 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
400 hops per second with 79 channels. So you have each channel 5.1 time
per second and so for 31.6 seconds you have 161 time of appearance.

Each Tx-time per appearance is 1625us.
5.1 time*31.6 seconds® 1.625ms = 261.885ms (<400ms)

. For each 5 seconds of 25 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
25 channels*31.6 seconds/5* 1.625ms = 256.750ms (<400ms)

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DHS5 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
266.7 hops per second with 79 channels. So you have each channel 3.37
time per second and so for 31.6 seconds you have 106 time of appearance.

Each Tx-time per appearance is 2900us.
3.37 time*31.6 seconds* 2.900ms = 308.826ms (<400ms)

. For each 5 seconds of 17 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
17 channels*31.6 seconds/5* 2.900ms = 311.576ms (<400ms)
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Figure 1: 8-DPSK, 2441MHz, DH1
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Figure 2: 8-DPSK, 2441MHz, DH3
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Figure 3: 8-DPSK, 2441MHz, DHS
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6.6.6. Type of Modulation 8-DPSK, Test Frequency 2480MHz

Duty cycle: 79channels*0.4 seconds = 31.6 seconds

DHI1: A

DH3: A

DHS: A

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH1 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
800 hops per second with 79 channels. So you have each channel 10.13 time
per second and so for 31.6 seconds you have 320 time of appearance.

Each Tx-time per appearance is 391.7us.
10.13 time*31.6 seconds* 0.3917ms = 125.386ms (<400ms)

. For each 5 seconds of 50 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
50 channels*31.6 seconds/5* 0.3917ms = 126.252ms (<400ms)

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DH3 packet need 3 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
400 hops per second with 79 channels. So you have each channel 5.1 time
per second and so for 31.6 seconds you have 161 time of appearance.

Each Tx-time per appearance is 1625us.
5.1 time*31.6 seconds® 1.625ms = 261.885ms (<400ms)

. For each 5 seconds of 25 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
25 channels*31.6 seconds/5* 1.625ms = 256.750ms (<400ms)

The system makes worst case 1600 hops per second or 1 time slot has a
length of 625us with 79 channels. A DHS5 packet need 1 time slot for
transmitting and 1 time slot for receiving. Then the system makes worst case
266.7 hops per second with 79 channels. So you have each channel 3.37
time per second and so for 31.6 seconds you have 106 time of appearance.

Each Tx-time per appearance is 2900us.
3.37 time*31.6 seconds* 2.900ms = 308.826ms (<400ms)

. For each 5 seconds of 17 channels appearance, the longest time of

occupancy for each of 31.6 seconds is:
17 channels*31.6 seconds/5* 2.900ms = 311.576ms (<400ms)
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Figure 1: 8-DPSK, 2480MHz, DH1
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Figure 2: 8-DPSK, 2480MHz, DH3
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Figure 3: 8-DPSK, 2480MHz, DHS
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7. NUMBER OF HOPPING CHANNELS MEASUREMENT

7.1.

Test Equipment

The following test equipment was used during the number of hopping channels
measurement:

Item

Type Manufacturer | Model No. Serial No. Last Cal. | Next Cal.

Spectrum Analyzer Agilent N9020A | MY48011382 [Sep. 22, 08’ | Sep. 21, 09’

7.2.

7.3.

7.4.

7.5.

7.6.

Block Diagram of Test Setup

The same as section.4.2.

Specification Limits (§15.247(a)(1)(ii1))

Frequency hopping systems which use fewer than 20 hopping frequencies may employ
intelligent hopping techniques to avoid interference to other transmissions. Frequency
hopping systems may avoid or suppress transmissions on a particular hopping
frequency provided that a minimum of 15 non-overlapping channels.

Operating Condition of EUT

Same as carrier frequency separation measurement which was listed in section 4.4.

Test Procedure follow DA00-705

The transmitter output was connected to the spectrum analyzer. The bandwidth of
the fundamental frequency was measure by spectrum analyzer with 100kHz RBW and
100kHz VBW. Sweep=Auto ; Detector function=peak ; Trace=Max hold

Test Results
PASSED. All the test results are attached in next page.

[Note: Two types of modulation (GFSK and 8-DPSK) were reported in this report.]
EUT Bluetooth Embedded Module M/N  BCM92046MD_EMB

Test Date : Aug. 03,2009 Temperature : 26 Humidity : 53 %

7.6.1. Type of Modulation: GFSK

The number hopping channel is 79.
7.6.2. Type of Modulation: 8-DPSK

The number hopping channel is 79.

AUDIX Technology Corporation Report No. EM-F980571



Figure 1: Type of Modulation: GFSK
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8. MAXIMUM PEAK OUTPUT POWER MEASUREMENT

8.1.

Test Equipment

The following test equipment was used during the maximum peak output power
measurement:

Item

Type Manufacturer | Model No. Serial No. Last Cal. | Next Cal.

Spectrum Analyzer Agilent N9020A | MY48011382 [Sep. 22, 08’ | Sep. 21, 09’

8.2.

8.3.

8.4.

8.5.

Block Diagram of Test Setup

The same as section.4.2.

Specification Limits (§15.247(b)-(1))

The Limits of maximum Peak Output Power for frequency hopping systems in
2400-2483.5MHz is: 0.125Watt. (21dBm)

Operating Condition of EUT

Same as carrier frequency separation measurement which was listed in 4.4 except the
test set up replaced by section 8.2.

Test Procedure follow DA00-705

The transmitter output was connected to the spectrum analyzer.
Span can encompass the waveform

RBW=VBW=1MHz

Sweep=Auto
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8.6. Test Results
PASSED. All the test results are attached in next pages.

[Note: Two types of modulation (GFSK and 8-DPSK) were reported in this report.]

EUT Bluetooth Embedded Module M/N  BCM92046MD_EMB

Test Date : Aug. 03,2009 Temperature : 26 Humidity : 53 %

8.6.1.Type of Modulation: GFSK

No.| Channel | Test Frequency | Peak Output Power Limit
1. 0 2402MHz 1.278dBm 21dBm
2. 39 2441MHz 1.201dBm 21dBm
3. 78 2480MHz 0.828dBm 21dBm

8.6.2. Type of Modulation: 8-DPSK

No.| Channel | Test Frequency | Peak Output Power Limit
1. 0 2402MHz -1.451dBm 21dBm
2. 39 2441MHz -2.359dBm 21dBm

78 2480MHz -4.973dBm 21dBm
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Figure 1: GFSK, Channel 0, Frequency: 2402MHz
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Figure 2: GFSK, Channel 39, Frequency: 2441 MHz
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Figure 3: GFSK, Channel 78, Frequency: 2480MHz
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Figure 4: 8-DPSK, Channel 0, Frequency: 2402MHz
i g -
| =@ AC SHREETHT | ALIGH ALITC | A0 A A D,
arker 1 2401847000000 GHz | . Aug Typo: Log-Pur L PERRET:
G 0 e Aghee oo i e
Mkr1 2.401 847 GHz
jodeidiv__Ref 5.00 dBm -1.451 dBm|
g 3
£ . — P mast ] _
.u—"'"""'_f_’ -__H-“"“-q_
450 ry"q_,,.—f"' H\""'&..,L\_‘
250
250
-A50
550
EE.O
750
LS50
Center 2.402000 GHz Span 3.000 MHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts)
Lier] STATLS

AUDIX Technology Corporation Report No. EM-F980571



FCC ID. MDZSV422XVT-BT Page 70 of 83

Figure 5: 8-DPSK, Channel 39, Frequency: 2441MHz
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Figure 6: 8-DPSK, Channel 78, Frequency: 2480MHz
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9. EMISSION LIMITATIONS MEASUREMENT

9.1. Test Equipment
The following test equipment was used during the emission limitations measurement:
Item Type Manufacturer | Model No. Serial No. Last Cal. | Next Cal.
1. [Spectrum Analyzer Agilent N9020A | MY48011382 [Sep. 22, 08’ | Sep. 21, 09°

9.2.

9.3.

9.4.

9.5.

Block Diagram of Test Setup

The same as section.4.2.

Specification Limits (§15.247(c))

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement. Attenuation below the general
limits specified in Section 15.209(a) is not required. In addition, radiated emissions
which fall in restricted bands, as defined in Section 15.205(a), must also comply with
the radiated emission limits specified in Section 15.209(a) (See Section 15.205(¢)).(

This test result attaching to §3.6.3)

Operating Condition of EUT

Same as carrier frequency separation measurement which was listed in section 4.4.

Test Procedure follow DA00-705

The transmitter output was connected to the spectrum analyzer. Set both RBW and
VBW of spectrum analyzer to 100kHz with frequency range from 30MHz to 25GHz.
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9.6. Test Results
PASSED. All the test results are attached in next pages.

[Note: Two types of modulation (GFSK and 8-DPSK) were reported in this report.]

EUT Bluetooth Embedded Module M/N  BCM92046MD_EMB

Test Date : Aug. 03,2009 Temperature : 26 Humidity : 53 %

9.6.1. Type of Modulation: GFSK

1. 2402MHz: During 30MHz~25GHz bandwidth. In the 1.603GHz,
the —55.982dBm is max value that is lower than 20dB of primary
channel.

2. 2441MHz: During 30MHz~25GHz bandwidth. In the 1.603GHz,
the —56.139dBm is max value that is lower than 20dB of primary
channel.

3. 2480MHz: During 30MHz~25GHz bandwidth. In the 1.603GHz,
the —55.636dBm is max value that is lower than 20dB of primary
channel.

Note: The peak above the limit line is the carrier frequency.

9.6.2. Type of Modulation: 8-DPSK

1. 2402MHz: During 30MHz~25GHz bandwidth. In the 1.603GHz,
the —53.600dBm is max value that is lower than 20dB of primary
channel.

2. 2441MHz: During 30MHz~25GHz bandwidth. In the 1.628GHz,
the —52.174dBm is max value that is lower than 20dB of primary
channel.

3. 2480MHz: During 30MHz~25GHz bandwidth. In the 1.653GHz,
the —51.432dBm is max value that is lower than 20dB of primary
channel.

Note: The peak above the limit line is the carrier frequency.
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Figure 1: GFSK, Channel 0, Frequency: 2402MHz

i o p -
5 { AL SEMSENT| | ALTGM ALITC) CH 2545 P 3,

arker 1 1.603110000000 GHz ol Free R :*:ﬂ Type: Log Pur Aty 334 ¢
Input: AF |&T:?E1F|ﬁ e M"n: 96 dB - L LEET
MEkr1 1.803 GH=
[ggeidv_Ref 5.00 dBm -55.982 dBm)|
A i
15.0
-3 T4 B
-25.00
S50
A5 0
1
B8 0
EE.0
MM
....,wm_nrM-u
750 MMMW
L]
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 3.015 (1001 pts)
GG STATUS
Figure 2: GFSK, Channel 39, Frequency: 2441 MHz
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Figure 3: GFSK, Channel 78, Frequency: 2480MHz
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Figure 4: 8-DPSK, Channel 0, Frequency: 2402MHz
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Figure 5: 8-DPSK, Channel 39, Frequency: 2441 MHz
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Figure 6: 8-DPSK, Channel 78, Frequency: 2480MHz
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10.BAND EDGES MEASUREMENT

10.1.Test Equipment

The following test equipment was used during the band edges measurement:

Item

Type Manufacturer | Model No. |  Serial No. Last Cal. | Next Cal.

Spectrum Analyzer Agilent N9020A | MY48011382 |Sep. 22, 08| Sep. 21, 09’

10.2.Block Diagram of Test Setup

The same as section.4.2.

10.3.Specification Limits (§15.247(c))

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement. Attenuation below the general
limits specified in Section 15.209(a) is not required. In addition, radiated emissions
which fall in restricted bands, as defined in Section 15.205(a), must also comply with
the radiated emission limits specified in Section 15.209(a) (See Section 15.205(¢)). (

This test result attaching to §3.6.3)

10.4.0perating Condition of EUT

Same as carrier frequency separation measurement which was listed in section 4.4.

10.5.Test Procedure follow DA00-705

The transmitter output was connected to the spectrum analyzer. Set both RBW and
VBW of spectrum analyzer to 100kHz with suitable frequency span including 100kHz
bandwidth from band edge.
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10.6.Test Results
PASSED. All the test results are attached in next pages.

[Note: Two types of modulation (GFSK and 8-DPSK) were reported in this report.]
EUT Bluetooth Embedded Module M/N  BCM92046MD_EMB

Test Date : Aug. 03,2009 Temperature : 26 Humidity : 53 %

10.6.1. Type of Modulation: GFSK

1. Upper Band edge: The highest emission level is — 63.474dBm on 2.39990GHz
2. Below Band edge : The highest emission level is — 66.897dBm on 2.48360GHz

10.6.2. Type of Modulation: 8-DPSK

1. Upper Band edge: The highest emission level is — 51.455dBm on 2.39990GHz
2. Below Band edge : The highest emission level is — 58.818dBm on 2.48360GHz
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Figure 1: Upper Band edge (GFSK)
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Figure 2: Below Band edge (GFSK)
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Figure 1: Upper Band edge (8-DPSK)
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Figure 2: Below Band edge (8-DPSK)
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11.DEVIATION TO TEST SPECIFICATIONS

NONE
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