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4.4.3 Radiated Measurement at Bandedge with Fundsental Frequencies

(A)
Channel O

Operation Mode : Transmitting

Fundamental Frequency : 2402 MHz

Test Date : Dec. 27, 2004 Temperature {C23 Humidity : 71%
Frequency Reading (dBuV) Factor| Result @3m Limit @3m Margin | Table | Ant.
(dBuVv/m) (dBuv/m) (dB) | Deg. .
H v (dB) Peak Ave Peak Ave. (Deg.) High
(MHz) Peak Ave Peak Ave | Corr. (H/V Max.) (m)
2390.000 | 30.2 21.1 30.0 21.0 | 28.3 | 585 49.4 74.0 54.0 46 | 312 | 1.0

(B)
Channel 78

Operation Mode : Transmitting

Fundamental Frequency : 2402 MHz

Test Date : Dec. 27, 2004 Temperature €23 Humidity : 71%
Frequency Reading (dBuV) Factor| Result @3m Limit @3m Margin | Table | Ant.
(dBuVv/m) (dBuV/m) (dB) | Deg. .
H v (dB) Peak Ave Peak Ave. (Deg.) High
(MHz) Peak Ave Peak Ave | Corr. (H/V Max.) (m)
2483.500 | 30.9 21.9 31.0 22.0 | 28.3 | 59.3 50.3 74.0 54.0 -3.7 128 | 1.0

4.5 Field Strength Calculation

The field strength is calculated by adding the Ante Factor, High Pass Filter Loss(if used) and

Cable Loss, and subtracting the Amplifier Gain gify) from the measured reading. The basic
equation calculation is as follows:

Result = Reading + Corrected Factor
where

Corrected Factor = Antenna Factor + Cable LossghHass Filter Loss - Amplifier Gain
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5 CONDUCTED EMISSION MEASUREMENT

5.1 Standard Applicable

For unintentional and intentional device, Line Cocted Emission Limits are in accordancegto
15.107(a) an@15.207(a) respectively. Both Limits are identispécification.

5.2 Measurement Procedure
1. Setup the configuration per figure 3.

2. A preliminary scan with a spectrum monitor isfpened to identify the frequency of emission that
has the highest amplitude relative to the limitdmpgrating the EUT in selected modes of operation,
typical cable positions, and with a typical systamnfiguration.

3. Record the 6 highest emissions relative toithi.|

4. Measure each frequency obtained from step 3tbgtaeceiver set on quasi peak detector function
and then record the accuracy frequency and emidsiesl. If all emissions measured in the
specified band are attenuated more than 20 dB thanlimit, this step would be ignored, and the
peak detector function would be used.

5. Confirm the highest three emissions with vaoiatof the EUT cable configuration and record the
final data.

6. Repeat all above procedures on measuring earhtap mode of EUT.

Figure 3 : Conducted emissions measurement coafigar
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5.3 Conducted Emission Data

Operation Mode: 2402MHz

Sheet 54 of 98 Sheets
FCC ID: QWTBAP-100

Test Date : Dec. 27, 2004 Temperature €23 Humidity . 70%
Meter Reading Result Limit Margins
Freq. (dBuV) Factor (dBuv) (dBuV) (dB)
.P Value | AVG. Valug .P Value| AVG. Valug
e (Lgl L2 | L1 | L2 > Lf L2 | L1 | L2 V(gillje CZlﬁé Q.P. or AVG
0.232| 46.1 459 ---4{ ---{4 02| 469 46|1 --{- -+ 62/4 524 A5
0.466 | *** |37.7| ---| ----| 0.2 | *** |379| ----| ----| 56.6| 46.6 -18.7
0.470| 39.1) ***| - | ———-| 0.2 | 39.3 **| - | -——-| 56.5| 46.5 -17.2
0.697| 35.0 ***| - | | 0.2 | 354 **| - | -——-| 56.0| 46.0 -20.6
0.700 | *** 134.8| ----| ----| 0.2 | *** |350| ----| ----| 56.0| 46.0 -21.0
0.927| 36 ***| - | ---—-| 0.2 | 36.7 **| ----| ----| 56.0| 46.0 -19.3
0.935| *** |37.2| - | ----| 0.2 | ** |374| ----| ----| 56.0| 46.0 -18.6
1.181| ** |37.1| ----| ----| 0.2 | ** |37.3| ----| ----| 56.0| 46.0 -18.7
1.185| 37.3 ***| ----| ----| 0.2 | 37.5 ***| - | ----| 56.0| 46.0 -18.5
1.638| *** 324 ----| ----| 0.2 | ** |32.6| ----| ----| 56.0| 46.0 -23.4
1.650| 32.24 ***| -—-| -—-| 0.2 | 324 ***| - | ----| 56.0| 46.0 -23.6
Note:
1. Place of measurement: EMC LAB. of the ETC.
2. “**** means the value was too low to be measured

3. If the data table appeared symbol of "----'‘amethe Q.P. value is under the
limit of AVG. so, the AVG. value doesn't needbe measured.
4. “#" means the noise was too low, so recordoibek value.
. The estimated measurement uncertainty of thétne®asurement s2.5dB.

5
6

. Please refer to page 51 to page 56 for chart
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Conducted Emission
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Conducted Emission

Peak Value

EUT:

Manuf:
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Operator: MARK
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Conducted Emission

Peak Value

EUT:

Manuf:

Op Cond: BLUETOOTH TX_CH39
Operator: MARK

Test Spec: FCC

Comment: L2
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Conducted Emission

Peak Value

EUT:

Manuf:
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Operator: MARK
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Conducted Emission

Peak Value

EUT:

Manuf:

Op Cond: BLUETOOTH TX_CH78
Operator: MARK

Test Spec: FCC

Comment: L2
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5.4 Result Data Calculation

Sheet 61 of 98 Sheets
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The result data is calculated by adding the LISKtérato the measured reading. The basic equatior

with a sample calculation is as follows:

RESULT = READING + LISN FACTOR (Included Cable Loss)
Assume a receiver reading of 22.5 @B is obtained, and LISN Factor is 0.1 dB, then tibimal of

disturbance voltage is 22.6 dbv.

RESULT =22.5+ 0.1 = 22.6 dBV

Level in ¢V = Common Antilogarithm[(22.6 dB V)/20]

=13.48uV

5.5 Conducted Measurement Equipment

The following test equipment are used during thedcwted test.

Equipment Manufacturer Model No. Next Cal. Due
RF Test Receiver Rohde and Schwayz ESCS30 04/01/20(
Line Impedance EMCO 3825 11/09/2005
Stabilization network
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6 ANTENNA REQUIREMENT

6.1 Standard Applicable
For intentional device, according §65.203, an intentional radiator shall be desigmeenisure that no

antenna other than that furnished by the respanpinity shall be used with the device.
And according t®15.247 (b), if Receving antennas of directionahggieater than 6 dBi are used, the

power shall be reduced by the amount in dB thatlttextional gain of the antenna exceeds 6 dBi..

6.2 Antenna Construction and Directional Gain

The monopole antenna is fixed at casing of EUT aitld 2dBi antenna gain. The power need not to

be reduced by the amount in dB.
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7 20dB EMISSION BANDWIDTH MEASUREMENT

7.1 Standard Applicable

According to 15.247(a)(1), for frequency hoppingsteyns, hopping channel carrier frequencies

Sheet 63 of 98 Sheets
FCC ID: QWTBAP-100

seperated by a minimum of 25kHz or the 20dB banttwadl hopping channel, whichever is greater.

7.2 Measurement Procedure

1. Check the calibration of the measuring instrumesing either an internal calibrator or a known

signal from an external generator.

2. The setup of the EUT as shown in figure 4. Tamthe EUT and connect it to measurement
instrument. Then set it to any convenient frequesitiiin its operating range. Set a reference level

on the measuring instrument equal to the highes palue.

3. Measure the frequency difference of two freqienthat were attenuated 20 dB from the reference
level. Record the frequency difference as the eondsandwidth.

4. Repeat above procedures until all frequenciessored were complete.

Figure 4: Emission bandwidth measurement configumat

Notebook P Test Jig EUT Spectrum
Analyzer
7.3 Measurement Equipment
Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett-Packard 8564EC 09/16/2005
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7.4 Measurement Data
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Test Date : Dec. 27, 2004 Temperature3: Q@ Humidity: 71%
Frequency 20 dB Bandwidth
Channel Chart
(MH2z) (MHz)
0 2402 0.735 Page 6]
39 2441 0.775 Page 6
78 2480 0.765 Page 63

Note: Pleaserefer to page 61 to page 63 for chart
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bkl kr2

-50-

-a0-

0-

-80- 1
24005 24002

I
2401.1

all
| !

I ! I l l 1 I
24014 24017 2402 24023 24026 24029 24032
Frequency (MH=)

l
2403.5

Henter 24020000k Hz Display Line -9.830dBm
*SPAN 30000MHz & Marker -0.7350MHz 0.0004B
*REW 10.00kHz Mkrl 2401.615MHz -10.000dBm
¥WEW 30.00kHz MEr2 2402 350MHz -10.0004Em
*EWE 75 00msec
*ATTEN 30.00dE
*RL 20.004Bm

EUT:

Purpose: 20dB_BW
Condition: CHO
Note:
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10—

Blkrl Bl k2

10 -

-20-

(dEm)

30 -

40—

-50-

-a0-

70 -

-80- 1
24325 24398

I
2440.1

I ! I l l 1 I
24404 24407 2441 24413 24418 244189 24422
Frequency (MH=)

l
24425

*enter 2441 00000 Hz Display Line -9.660dBm
*EPAN 3.0000MH= & Marker -0.7750MHz 0.1704B
*REW 10.00kHz Mkrl 2440630MHz -10.000dBm
*¥WBW 30.00kHz Mke2 2441 405MHz -9.8204Bm
*EWE 75 00msec
*4 TTEN 30.004E
*RL 20.00dEm

EUT

Purpose: 20dB_BW
Condition: CH39
Note:
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-B0- 1
24785 24788

I
24781

I | I l l 1 I
24794 24797 2480 24803 24806 24805 24812
Frequency (MH=)

l
2481.5

Henter 24300000k Hz Display Line -10.160dBm
*SPAN 30000MHz &Marker -07650MHz 1.5004B
*REW 10.00kHz Mkrl 2479.645KHz -11.530dBm
WWEW 20.00kHz MEr2 2430410MHz -10.3304BEm
*EWE 75 00msec
*ATTEN 30.00dE
*RL 20.004Bm

EUT: BAP-100

Purpose: 20dB_BW
Condition: CH78
Note:
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8 OUTPUT POWER MEASUREMENT

8.1 Standard Applicable

For frequency hopping system, according to 15.247Afe maximum peak output power of the
transmitter shall not exceed 1 Watt. If Recevinteanas of directional gain greater than 6 dBi are

used, the power shall be reduced by the amourB ithat the directional gain of the antenna excéeds
dBi.

8.2 Measurement Procedure

1. Check the calibration of the measuring instrumesing either an internal calibrator or a known
signal from an external generator.

2. The setup of the EUT as shown in figure 4. Tamnthe EUT and connect its antenna terminal to
measurement instrument via a low loss cable. Tlntso any measured frequency within its
operating range and make sure the instrument itgzkin its linear range.

3. Set RBW of spectrum analyzer to 1 MHz and VBV tdHz.

4. Measure the highest amplitude appearing on petisplay and record the level to calculate resul
data.

5. Repeat above procedures until all frequenciessored were complete.

8.3 Measurement Equipment

Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett-Packard 8564EC 09/16/200

Ul
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8.4 Measurement Data

Sheet 69 of 98 Sheets
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Test Date :_Dec. 27, 2004 Temperature3:'Q Humidity: 71%
Maximum Maximum
Frequency Reading | Cable Loss Peak Output| Peak Output| FCC Limit
Channel Chart
(MHz) (dBm) (dB) Power Power (mw)
(dBm) (mW)

0 2402 12.50 0.5 13.0 19.95 1000 Page p6
39 2441 12.84 0.5 13.34 21.58 1000 Page b7
78 2480 12.34 0.5 12.84 19.23 1000 Page b8

Note: Pleaserefer to page 66 to page 68 for chart
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-a0-

0-

-B0- I
2399 .5 2400.5

Blkrl

! l
2401.5 2402.5
Frequency (MH=)

1
2403.5

l
2404 5

*enter 240200000 Hz
*EPAN 5.0000MH=
*RBEW 1000.00kH=z
*¥BW 3000.00kH=z
*EWE 50.00msec

*4 TTEN 30.004E

*RL 20.00dEm

Marker 2401875MHz 12 .500dBm

EUT:

Purpose: Output_Pwr
Condition: CHO
Note:
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0-

-80- I
24385 2439 .5

blkrl

! l
2440.5 2441.5
Frequency (MH=)

1
24425

l
24435

*enter 2441 00000 Hz
*EPAN 5.0000MH=
*RBEW 1000.00kH=z
*¥BW 3000.00kH=z
*EWE 50.00msec

*4 TTEN 30.004E

*RL 20.00dEm

Marker 24405903MHz 12.840dBm

EUT:

Purpose: Output_Pwr
Condition: CH39
Note:
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| l
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Frequency (MH=)

1
2481 .5

l
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*enter 243000000 Hz
*EPAN 5.0000MH=
*RBEW 1000.00kH=z
*¥BW 3000.00kH=z
*EWE 50.00msec

*4 TTEN 30.004E

*RL 20.00dEm

Marker 2479908MHz 12.240dBm

EUT:

Purpose: Output_Pwr
Condition: CH78
Note:
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