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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

8.7. MAXIMUM PERMISSIBLE EXPOSURE

CALCULATIONS

Given

E=0B30*P*G) /d
and

S=E~"2/3770

where
E = Fidd Strength in Volts / meter
P = Power in Watts
G = Numeric antennagain
d = distance in meters
S = Power Density in milliwatts / square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yidds:

d =0(@0* P* G) /(3770* 9))
Changing to units of mwW and cm, using:

P (MW) = P (W) / 1000 and

d (cm) =100 * d (m)

yields
d=100* O((30 * (P/1000) * G) / (3770* 9))

d=0282* O(P* G/S)

where
d = distanceincm
P = Power in mwW
G = Numeric antenna gain
S = Power Dendity in mwW / cn™2
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Subgtituting the logarithmic form of power and gain using:

P (mwW) =10" (P (dBm)/ 10) and

G (numeric) = 10~ (G (dBi) / 10)
yields

d=0282* 10" ((P+G)/20)/OS Equation (1)
where

d = MPE safe distance in cm

P = Power indBm

G = Antenna Gain in dBi
S = Power Dengity Limit in mwW / cnt*2

RESULTS

No non-compliance noted:

EUT output power = 4.4 dBm

Antenna Gain = 2 dBi

S=10mwW/cm*2 from 1.1310 Table 1

Substituting these parameters into Equation (1) above:
MPE Safe Distance = 0.589 cm

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
caculations indicate that the MPE distance would be less.
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

8.8. SPURIOUS EMISSIONS — CONDUCTED MEASUREMENTS

Conducted RF measurements of the transmitter output were made to confirm that the EUT antenna port
conducted emissions meet the specified limit.

Also, conducted RF measurements of the transmitter output over the 30 MHz to 25 GHz band were made

in order to identify any spurious signals that require further investigation or measurements on the radiated
emissons Site.

TEST SETUP

EUT Spectrum
' > Andyzer

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 100 kHz.

Measurements are made at the lower band edge with the transmitter set to the lowest channel.
M easurements are made at the upper band edge with the transmitter set to the highest channel.

Measurements are made over the 30 MHz to 25 GHz range with the transmitter set to the lowest, middle,
and highest channels.

RESULTS

No non-compliance noted:

Refer to plots below.
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

RF Conducted Spurious Emission (30MHz-2.68GHZz) L ow Channel
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

RF Conducted Spurious Emission (2.68-25) GHz L ow Channel

12: @1: 5 DEC 14, 2@@2
& MKR 23.85 GHz
REF 11.@ dBm AT 2¢ dB ~43 .54 dBm
PEAK ' ' [ |
LOG
i@ -
dB/
OFFST | [

1.8 | prspLAY LINE
dB '

P 1= =
I R ] ) ]}

||
r
|
|

VA SB f W
-2y B B = | | . 4 : —_—

J— | . |
START 2.6B GHz STOP 25.4@ GHz
#RES BW 1@@ kHz #VBW 180 kHz SWP B.78 sec
Page 42 of 71
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

RF Conducted Spurious Emission (30MHz-2.68GHz) Middle Channel
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EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

RF Conducted Spurious Emission, (2.68-25)GHz Middle Channel
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EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

High Bandedge RF Conducted

!,12: 15: 19 DEC 14, 2gg2

rrd MKR 2.4B35@8 GHz
REF 11.@ dBm AT 28 dB —44 .62 dBm
i . ‘ : S - | Wi

i | . .
LOG i . __ _ . 1

19 [T | i
a8/ \| |
OFFST|

/
|
1.8 DIEPZAY
da e
o tizp-eb
=47 3 f
d8m || e 3 S -
|

1 1 : |
wel 1L NS KA,
CORR ' Mo M

' |

P i =100
= =gy

— gy =5 |

NI oyt

- | |

CENTER 2.4835¢ GHz SPAN 1@ .@8d MHz

#AES BW 1@@ kHz #VBW 188 kHz SWP 2¢.¢ msec
Page 45 of 71
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

RF Conducted Spurious Emission (30MHz-2.68GHz) High Channel
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EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

RF Conducted Spurious Emission (2.68-25) GHz High Channel
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003

EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800
8.9. UNDESIRABLE EMISSIONS — RADIATED MEASUREMENTS
TEST SETUP

For measurements of the EUT as adigital device, the EUT and all other support equipment are placed on
awooden table 80 cm above the ground plane. For measurements of the EUT as a transmitter, the EUT is
placed on the wooden table. The antennato EUT distance is 3 meters for measurements below 1 GHz and
1 meter for measurements above 1 GHz. The EUT is configured in accordance with Section 8 of ANSI
C63.4/1992.

The EUT is set to transmit in a continuous mode.

TEST PROCEDURE

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-pesk.

For measurements above 1 GHz within restricted bands, the resolution bandwidth is set to 1 MHz, then
the video bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 25 GHz is investigated.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The frequency
span is set small enough to eadily differentiate between broadcast stations, intermittent ambient signals
and EUT emissions. The EUT isrotated through 360 degrees to maximize emissions received. The
antenna is scanned from 1 to 4 meters above the ground plane to further maximize the suspected signal.
M easurements were made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Project #  goy1637-1
Report#  021217C01
Date& Time: 12/17/02 9:55 AM

FCC, VCCI, CISPR, CE, AUSTEL, NZ . .
UL, CSA, TUV, BSMI, DHHS, NVLAP Test Engr:  _Erank lbrahim

561F MONTEREY ROAD, SAN JOSE, CA 95037-9001
PHONE: (408) 463-0885 FAX: (408) 463-0888

Company:  SensArray
EUT Description:  Bluetooth Test and Calibration Device, Model: ACT8 DISIS # 482-22-0800
Test Configuration :  EUT. Silicon Wafer. Laptop. PS/2 Mouse. Printer
Type of Test: FCC Class A
Mode of Operation: TX ON at Mid Channel

 A-Site ( B-Site | (@ C-Site | C F-Site 6 Worst Data Descending

Freq. [Readingl AF | Closs |Pre-amd Level Limit ] Margin] Pol Az Height Mark

(MHz) | (dBuV)| (dB) | (dB) | (dB) I(dBuV/m)] FCC A] (dB) | (HNV) | (Deq) | (Meter) | (P/Q/A)
177.00 | 37.80 | 15.24| 2.29 | 26.74 | 2859 | 4350 ]-14.91| 10mV| 0.00 1.00 P
65.00 4400 | 6.65 | 1.27 | 2715 | 24.77 | 39.10 |-14.34| 10mV| 0.00 1.00 P
128.00 | 37.00 | 12.14| 1.89 | 26.97 | 24.07 | 43.50 ]-19.43| 10mV| 0.00 1.00 P
844.00 | 38.40 | 21.87| 550 | 27.39 | 38.38 | 46.40 | -8.02 | 10mV| 0.00 1.00 P
473.00 | 39.20 | 17.35| 3.91 | 27.44 | 33.02 | 46.40 |-13.38| 10mH| 0.00 1.00 P
662.00 | 38.10 | 20.46| 4.81 | 27.88 | 35.49 | 46.40 ]-10.91| 10mH| 0.00 1.00 P
All readings above are noise floor, no RF noise detected from EUT
Total data #: 6
V.2c
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

SYSTEM NOISE FLOOR FOR HARMONIC AND SPURIOUS MEASUREMENTS

Compliance Certification Services
Worst Case Radiated Emissions System Noise Floor

Each band below corresponds to each horn antenna band

Uses the lowest gain preamplifier; actual preamp used may have higher gain

Uses the longest typical cable configuration; actual cables used may have less loss
Noise floor field strength results are compared to the FCC 15.205 Restricted Band limit

Specification Distance: 3 meters

Freq SA AF | Distance| Distance|Preamp Cable Field Limit Margin

GHz | dBuV] dB/m m dB dB dB dBuV/m | dBuV/m dB
1to 18 GHz band

RBW =1 MHz, peak detection

18 | a19] 474 1 95 326l 135 | 6106 74 -12.94
RBW =1 MHz. average detection
18 287 | 478 1 .95 326l 135 | 4788 54 614

18 t0 26.5 GHz band
RBW =1 MHz ppak detection

265 | 446 | 334 1 .95 350l 195 52.96 74 -21.04
RBW =1 MHz, average detection
265 | 324 334 1 .95 350l 105 | 4076 54 -13.24

TEST RESULTS

No non-compliance noted:
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

HARMONIC AND SPURIOUS RADIATED EMISSIONS

Date: 12/18/02

Compliance Certification Services, Morgan Hill Open Field Site
FCC Measurement

Test Engr: Frank Ibrahim
Project #: 02U1637-1
Company: SensArray
EUT Descrip.: Bluetooth Test and Calibration Device
EUT M/N: ACT8DISIS, # 482-22-0800
Test Target: FCC15.247
Cable: 15.0 feet
Antenna: T72
Amp: T34
4 Average Measurements:
1 MHz Resolution Bandwidth 1MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
Low Channel
f Digt Read Pk | Read Avg. AF CL | Amp |DCorr |HPF| Peak Avg | PkLim |AvgLim| Pk Mar | AvgMar Notes

GHz feet dBuV dBuvV dB/m | dB dB dB dBuV/m | dBuV/m| dBuV/m | dBuV/m| dB dB

2.804 33 475 32.0 338 57 35.7 95 10 2.9 27.3 74.0 54.0 311 26.7 \

7.206 33 2.0 30.3 36.9 72 345 95 10 231 315 74.0 54.0 309 225 \

9.608 33 20.0 28.0 385 85 34.9 95 10 736 316 74.0 54.0 304 224 V/, Noise Floor
12.010 33 20.0 28.0 39.3 95 34.1 95 10 76.2 342 74.0 54.0 278 198 V. Noise Floor
14.412 33 20.0 28.0 413 10.7 | 32.8 95 10 50.8 38.8 74.0 54.0 232 152 V/, Noise Floor
16.814 33 20.0 28.0 20.9 122 | 330 95 10 516 30.6 74.0 54.0 224 144 V/, Noise Floor
19.216 33 40.0 28.0 319 135 | 324 9.5 10 44.5 32.5 74.0 54.0 295 215 V, Noise Floor
21618 33 40.0 28.0 32.4 147 | 335 9.5 10 45.1 33.1 74.0 54.0 289 -209 V, Noise Floor
24.020 33 40.0 28.0 33.1 164 | 337 9.5 10 47.3 35.3 74.0 54.0 -26.7 -187 V, Noise Floor

4.804 33 437 29.4 33.8 57 35.7 9.5 10 39.0 24.7 74.0 54.0 -35.0 203 H

7.206 33 40.2 30.0 36.9 72 34.5 9.5 10 414 312 74.0 54.0 326 228 H

9.608 33 20.0 28.0 385 85 349 95 10 436 316 74.0 54.0 304 24 H, Noise Floor
12.010 33 20.0 28.0 39.3 05 34.1 95 10 16.2 34.2 74.0 54.0 2738 198 H, Noise Floor
14.412 33 200 28.0 413 107 | 32.8 95 10 50.8 38.8 74.0 54.0 232 152 H, Noise Floor
16.814 33 20.0 28.0 20.9 122 | 330 95 10 51.6 39.6 74.0 54.0 224 144 H, Noise Floor
19.216 33 40.0 28.0 319 135 | 324 95 10 445 32.5 74.0 54.0 295 215 H, Noise Floor
21618 33 20.0 28.0 32.4 147 | 335 95 10 251 331 74.0 54.0 289 209 H, Noise Floor
24.020 33 20.0 28.0 33.1 164 | 33.7 95 10 473 35.3 74.0 54.0 26.7 187 H, Noise Floor

f M easurement Frequency Amp Preamp Gain AvgLim Average Field Strength Limit
Dist Distanceto Antenna D Cor  Distance Correct to 3 meters PkLim  Peak Field Strength Limit
Read Analyzer Reading Avg Average Field Strength @ 3m AvgMar Margin vs. Average Limit
AF Antenna Factor Pesk Calculated Peak Field Strength PkMar  Margin vs. Pesk Limit
CL CableLoss HPF High PassFilter
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Date: 12/18/02

Compliance Certification Services, Morgan Hill Open Field Site
FCC Measurement

Test Engr: Frank Ibrahim
Project # 02U1637-1
Company: SensArray
EUT Descrip.: Bluetooth Test and Calibration Device
EUT M/N: ACT8DISIS, # 482-22-0800
Test Target: FCC15.247
Cable: 15.0 feet
Antenna: T72
Amp: T34
: Average Meadirements:
1 MHz Resolution Bandwidth 1MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
Mid Channel
f Dist Read Pk [ Read Avg. AF CL | Amp [DCorr|HPF| Peak Avg | PkLim |AvgLim| Pk Mar [AvgMar Notes
GHz feet dBuv dBuv dB/m | dB dB dB dBuV/m | dBuV/m| dBuV/m | dBuV/m dB dB
4.804 33 76.6 31.2 338 57 35.7 95 10 21.9 265 74.0 54.0 2.1 275 v
7.206 33 45 315 36.9 72 345 95 10 45.6 32.6 74.0 54.0 284 214 v
9.608 33 40.0 28.0 385 85 34.9 95 10 436 316 74.0 54.0 304 224 V/, Noise Floor
12.010 33 40.0 28.0 39.3 95 341 95 10 46.2 342 74.0 54.0 278 -193 V/, Noise Floor
14412 33 20.0 28.0 413 107 | 328 95 10 50.8 38.8 74.0 54.0 232 152 V/, Noise Floor
16.814 33 20.0 28.0 20.9 22 | 330 95 10 516 396 740 54.0 24 144 V. Noise Floor
19.216 33 40.0 28.0 31.9 135 | 324 95 10 445 325 74.0 54.0 295 215 V/, Noise Floor
21618 33 40.0 28.0 32.4 147 | 335 95 10 45.1 33.1 74.0 54.0 289 209 V, Noise Floor
24.020 33 40.0 28.0 33.1 164 | 337 9.5 10 47.3 35.3 74.0 54.0 -26.7 -187 V, Noise Floor
4.804 33 42.3 28.1 33.8 57 35.7 95 10 37.6 235 74.0 54.0 -364 -305 H
7.206 33 40.0 28.0 36.9 72 34.5 95 10 411 29.1 74.0 54.0 329 -24.9 H, Noise Floor
9.608 33 40.0 28.0 385 85 34.9 95 10 436 316 74.0 54.0 304 224 H, Noise Floor
12.010 33 20.0 28.0 39.3 05 34.1 95 10 46.2 34.2 74.0 54.0 278 193 H, Noise Floor
14412 33 20.0 28.0 713 07 | 328 95 10 50.8 388 740 54.0 232 152 H, Noise Floor
16814 33 20.0 28.0 20.9 22 | 330 95 10 51.6 39.6 74.0 54.0 24 144 H, Noise Floor
19.216 33 20.0 28.0 31.9 35 | 324 95 10 245 325 74.0 54.0 295 215 H, Noise Floor
21618 33 40.0 28.0 32.4 147 | 335 95 10 45.1 33.1 74.0 54.0 289 209 H, Noise Floor
24.020 33 20.0 28.0 33.1 164 | 33.7 95 10 473 35.3 74.0 54.0 -26.7 187 H, Noise Floor
f Measurement Fregquency Amp Preamp Gain AvgLim Average Field Strength Limit
Dist Distance to Antenna D Cor Distance Correct to 3 meters PkLim  Pesak Field Strength Limit
Reed Anayzer Reading Avg Average Field Strength @ 3 m AvgMar Margin vs. Average Limit
AF Antenna Factor Peak Calculated Peak Field Strength PkMar  Magin vs Pesk Limit
CL CableLoss HPF High Pass Filter
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Date: 12/18/02

Compliance Certification Services, Morgan Hill Open Field Site
FCC Measurement

Test Engr: Frank Ibrahim
Project # 02U1637-1
Company: SensArray
EUT Descrip.: Bluetooth Test and Calibration Device
EUT M/N: ACT8DISIS, # 482-22-0800
Test Target: FCC15.247
Cable: 15.0 feet
Antenna: T72
Amp: T34
: Average Meadirements:
1 MHz Resolution Bandwidth 1MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth
High Channel
f Dist Read Pk [ Read Avg. AF CL | Amp [DCorr|HPF| Peak Avg | PkLim |AvgLim| Pk Mar [AvgMar Notes
GHz feet dBuV dBuv dB/m | dB dB dB dBuV/m | dBuV/ml dBuV/m i dBuV/m! dB dB
2.80%4 33 772 28.0 33.8 57 35.7 95 10 425 234 74.0 54.0 315 -30.6 v
7.206 33 20.0 28.0 36.9 72 345 95 10 411 29.1 74.0 54.0 329 249 V/, Noise Floor
9.608 33 433 311 385 85 34.9 95 10 474 346 74.0 54.0 266 194 v
12.010 33 40.0 28.0 39.3 95 341 95 10 46.2 342 74.0 54.0 278 -193 V/, Noise Floor
14412 33 20.0 28.0 413 107 | 328 95 10 50.8 38.8 74.0 54.0 232 152 V/, Noise Floor
16.814 33 20.0 28.0 20.9 22 | 330 95 10 516 396 740 54.0 24 144 V. Noise Floor
19.216 33 40.0 28.0 31.9 135 | 324 95 10 445 325 74.0 54.0 295 215 V/, Noise Floor
21618 33 40.0 28.0 32.4 147 | 335 95 10 45.1 33.1 74.0 54.0 289 209 V, Noise Floor
24.020 33 40.0 28.0 33.1 164 | 337 9.5 10 47.3 35.3 74.0 54.0 -26.7 -187 V, Noise Floor
4.804 33 40.0 28.0 33.8 57 35.7 95 10 35.3 233 74.0 54.0 -38.7 -30.7 H
7.206 33 40.0 28.0 36.9 72 34.5 95 10 411 29.1 74.0 54.0 329 -24.9 H, Noise Floor
9.608 33 40.0 28.0 385 85 34.9 95 10 436 316 74.0 54.0 304 224 H, Noise Floor
12.010 33 20.0 28.0 39.3 05 34.1 95 10 46.2 34.2 74.0 54.0 278 193 H, Noise Floor
14412 33 20.0 28.0 713 07 | 328 95 10 50.8 388 740 54.0 232 152 H, Noise Floor
16814 33 20.0 28.0 20.9 22 | 330 95 10 51.6 39.6 74.0 54.0 24 144 H, Noise Floor
19.216 33 20.0 28.0 31.9 35 | 324 95 10 245 325 74.0 54.0 295 215 H, Noise Floor
21618 33 40.0 28.0 32.4 147 | 335 95 10 45.1 33.1 74.0 54.0 289 209 H, Noise Floor
24.020 33 20.0 28.0 33.1 164 | 33.7 95 10 473 35.3 74.0 54.0 -26.7 187 H, Noise Floor
f Measurement Fregquency Amp Preamp Gain AvgLim Average Field Strength Limit
Dist Distance to Antenna D Cor Distance Correct to 3 meters PkLim  Pesak Field Strength Limit
Reed Anayzer Reading Avg Average Field Strength @ 3 m AvgMar Margin vs. Average Limit
AF Antenna Factor Peak Calculated Peak Field Strength PkMar  Magin vs Pesk Limit
CL CableLoss HPF High Pass Filter
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

FCC Measurement

Test Engr: Frank Ibrahim
Project #: 02U1637-1
Company: SensArray
EUT Descrip.: Bluetooth Test and Calibration Device
EUT M/N: ACT8DISIS, # 482-22-0800
Test Target: FCC15.247
Cable: 12.0 feet
Antenna: T72
Amp: T34
. Average Measirements:
1 MHz Resolution Bandwidth 1MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth

Spurious Emissions

f Dist Read Pk | Read Avg. AF CL | Amp |DCorr|HPF| Peak Avg | PkLim |AvgLim| Pk Mar | AvgMar Notes
GHz feet dBuV dBuV dB/m | dB dB dB dBuV/m | dBuV/m| dBuV/ml dBuV/m| dB dB
1.199 33 40.8 25.2 24.7 21 00 95 | 00 58.1 42.5 74.0 54.0 -159 -11.5 v
1.259 33 432 32.9 25.0 22 00 95 | 00 60.8 50.6 74.0 54.0 132 34 v
1.286 33 22.9 30.7 25.0 22 00 95 | 00 60.5 284 740 54.0 135 56 v
1.199 33 20.7 25.7 24.7 21 00 95 | 00 58.1 23.0 74.0 54.0 159 110 H
f M easurement Frequency Amp Preamp Gain AvgLim Average Field Strength Limit
Dist Distance to Antenna D Corr  Distance Correct to 3 meters PkLim  Peak Field Strength Limit
Read Andyzer Reading Avg Average Field Strength @ 3m AvgMar Margin vs. Average Limit
AF Antenna Factor Pesk Calculated Peak Field Strength PkMar  Margin vs. Pesk Limit
CL CebleLoss HPF High Pass Filter
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Restricted Band (2310-2390) MHz, Vertical Average Low Channel

/&*;E: 41: 24 DEC 16, P2@gge
MKHA 2.369B@ GHz
REF 109.6 dBuv #AT ¢ dB 4@ .85 dBuV
PEAK ” B & i""_“' = [ I Rl
LOG | |
L | S o5 [ | NN (R
la_, | | I | T “
dB/s |

OFFST] | 0[N . SN N T =
==.B | prsplLAY LINE

dB 54.0 dBuV |
5 I 1 7 I =

54 .0
dBpv | | e S | -

VA 5B !
SE FLL WS e !
CORR | | [ R ]
| 1 |
TSSO SN S SR TN M AN o
START 2.310083 GHz STOP 2.38¢8@ GHz
#HES BW 1.0 MHz #VBW 1@ H=z SWP 24.@ sec
Page 55 of 71
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the

revision section of the document.



REPORT NO: 02U1637-1
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE

DATE: JANUARY 8, 2003
FCC ID: QTA482-22-0800

Restricted Band (2310-2390)MHz, Vertical Peak L ow Channel

AB: 45: 31 DEC 1B,
b o

REF 1@9.6 dB
PEAK :
LOG
18
dB/
OFFST
e2. B
dB
oL
74.d

DISPLAY LINE
| 74.0| dBv|

|
dB ! »

— e

e—l

STOE 2.349

SWE 2

VA EEE & [ [
SC FC MMWUWwWMMMMWMWHMUJW |
CORR|
| S AT ] T [ ]
START 2.31¢g¢d GHz
#HES BW 1.0 MHz #VEBW 1 MHz
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Restricted Band (2310-2390)MHz, Horizontal, Average Low Channel

17: §1: 12 DEC 16, 2dd2
éj MKR 2.3698@ GHz
REF 1¢9.6 dB #AT @ dB 4@ .11 dBpY

PEAK | ' | i '
|
[

LOG | . |
19 P !
dB/ [

OFFST | |
22.6 | prspLAY LINE
a8 54 .8 dBuV [— .
g L . | |
54 . @ ' ;

dB Y | . L TSR A [

i

|

}

| [ [

VA SB ! |
=] =1 o] R B . | ; y e fo

|

t

CORR

1

= | l (SN Youey (SERe) |

START 2.318¢d GHz STOP 2.3900@ GHz
#HES BW 1.{@ MHz #VBW 18 Hz SWP 24.@ sec
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Restricted Band (2310-2390)M Hz, Horizontal Peak L ow Channel

17: @4: 14 DEC 16, 2gg=e

b 7 MKA 2.3414@ GHz
REF 41@9.6 dBpv wAT @ dB 53.45 dBpv
PEAK | }'_' [ [ | O | f s
LOB | : | |
i3 . | |
dB.-" | [ | | | |
552 o W IR AT S SN SN N SR A |
i DISPLAY LINE |
E | 74.0| dB v/ :
oL ! I B
74.0 ! ! ! :
dB L | ! R ! e SURSNNE (S| [
| L
' ! i
VA SR 1 ,:"I} : | |
SC FC b %&M%ﬁ&hﬂm@%ﬁﬁ
CORR | . i !
! fooe e :
| | |
T T A S
1ol Wt b W T NP | I A S
START 2.3410008 GHz STOP 2.39d@@ GH=z
#HAES BW 1.8 MHz #VBW 1 MHz SWP 2@ .0 msec
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Restricted Band (2483.5-2500) MHz, Vertical Average High Channel

17: 27: 6 DEC 1B, 2@@2
7 MKE 2.4B835¢ GHz
42 .41 dBuv

AEF 1@9.6 dBY  #AT @ dB
PEAK [ | 'f ' '
LOG | ‘ !

|
|

s =] i

dB/ '

OFFST|

22.6 | pISPLAY L[INE

a8 S54.0| dBW

S

54. 0 !

dB v |

Cp o ———

, IR, NSNS FER I L G

1

|
|
I
|
0—_\ ot |
i

= | I— i - —— ————————

Al S =

START 2.4835¢ GH=z STOFP 2.5PP@@ GHz
#HES BW 1.0 MH=z #VBW 1@ H= SWP 5.8 sec
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Restricted Band (2483.5-2500) MHz, Vertical Peak High Channel

17: 3@. 31 DEC 46, 2@p2

Ve 7 MKR 2.48358 GHz
AEF 1@9.6 dBY  #AT @ dB 56. @8 dBuV
e e = A PR e et ot
PEAK : l
LOG ! . .
1 B s Caden Thoe— B e A hena i i S TR
das/ ' i '
OFFST . , .
22.6 | DISPLAY LINE | | !
74.0| dBWY |
o | FA.6) adpy] e S | .
74.8@ .
dBlJ:‘-'l e | . T + 1 ‘:' —
| |
2 BT : i |
VA saz'w"w . | ;
sC EC T e et Ve e T, N A T W Y, - | el
CORR | ' ! |
|
AETER ST S AT e SR RS & i |
1 | | :
L I l :
e =) ] | |
START 2.4835¢ GHz STOP 2.5@0900 GHz
#RES BW 1.8 MHz #VBW 1 MHz SWP 2F.@ msec
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Restricted Band (2483.5-2500) M Hz, Horizontal Average High Channel

17: 14: 56 DEC 16, 2092

& MKR 2.4835@ GHz
AREF 1@9.6 dBWY  #AT @ dB 41.23 dBWV
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

Restricted Band (2483.5-2500) MHz, Horizontal Peak High Channel

17: 18: 55 DEC 16, 2@@2

& MKR 2.4B358 GHz
REF 1@9.6 dBuv #AT @ dB 53.97 dBV
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

8.10. POWER LINE CONDUCTED EMISSIONS

The EUT was setup and located so that the distance between the boundary of the EUT and
the closest surface to the LISN was 0.8m or more.

EUT test configuration was according to Section 7 of ANSI C63.4/1992.

Conducted disturbance was measured between the phase lead and the ground, and between the
neutral lead and the ground. The frequency 0.150 - 30 MHz was investigated.

The EMI receiver was set to PEAK detector setting, and swept continuously over the frequency
range to be investigated. The resolution bandwidth was set to 10kHz minimum. The EMI receiver
input cable was connected to LINE 1 RF measurement connection on the LISN. A 500hm
terminator was connected to the unused RF port on the LISN. For each mode of EUT operation,
emissions readings were maximized by manipulating cable and wire positions.  The configuration
for each EUT power cord, which produced emissions closest to the limit, wasrecorded. The same
procedure was repeated for LINE 2 of each EUT power cord.

Refer to the following pages for data sheets and plots.
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

CONDUCTED EMISSIONSDATA (115VAC 60H2z)

Freg. Reading Closs | Limit EN A Margin Remark

(MH2) | PK (dBuV)| QP (dBuV) |AV (dBuV)| (dB) QP AV |QP(dB)AV (dB)] L1/L2
0.21 51.68 45.72 - 0.00 | 79.00 | 66.00 | -27.32 | -20.28 L1
0.49 44.42 42.08 - 0.00 | 79.00 | 66.00 | -34.58 | -23.92 L1
0.56 44.12 42.18 -- 0.00 | 73.00 | 60.00 | -28.88 | -17.82 L1
0.21 51.20 45.02 -- 0.00 | 79.00 | 66.00 | -27.80 | -20.98 L2
0.49 42.72 39.44 -- 0.00 | 79.00 | 66.00 | -36.28 | -26.56 L2
0.56 38.90 36.96 - 0.00 | 73.00 | 60.00 | -34.10| -23.04 L2
6 Worst Data
Laptop AC/DC Adapter

CONDUCTED EMISSIONSDATA (115VAC 60HZ2)

Freq. Reading Closs | Limit EN A Margin Remark

(MH2) | PK (dBuV)| QP (dBuV) [AV (dBuV)| (dB) QP AV |QP(dB)|AV (dB)] L1/L2
0.16 47.94 - - 0.00 | 79.00 | 66.00 | -31.06 | -18.06 L1
0.20 39.48 -- -- 0.00 | 79.00 | 66.00 | -39.52| -26.52 L1
28.75 43.34 - - 0.00 | 73.00 | 60.00 | -29.66 | -16.66 L1
0.16 45.70 - - 0.00 | 79.00 | 66.00 | -33.30| -20.30 L2
0.20 38.32 - - 0.00 | 79.00 | 66.00 | -40.68 | -27.68 L2
28.45 43.70 - - 0.00 | 73.00 | 60.00 | -29.30| -16.30 L2
6 Worst Data

EUT Charging Statior
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REPORT NO: 02U1637-1
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE

DATE: JANUARY 8, 2003
FCC ID: QTA482-22-0800

561F Monteray Road,

Jan Jose, C& 55037 OsSA
Tel: (408) 463-0885
R G AT Fax: (408) 463-0888
Data#: 10 File#: LC1214 _EMI Date: 12-14-2002 Time: 14:52:53
SDL-'.-.".ruJ. [dBuv) Compliance Certification Servige

——

- 10

0.15% 0.5 1. 2. 5 10 20 id
Fraguancy (MHz)
Ref Trace:
L= : 02T163T7-1
Tegk Engineer : Frank Ibrahim
Company : Sensirray
EUT : Bluetooth Test and Calibration Device
Modal Name : ACTZ DISIZ , Model # 482-22-0200
Test Config. : EUT,8ilicon Wafer Laptop, Mouse, Printer
Tast of Target: FPOC 15.207
Mode of Op. : TE ON at Mid Channel
+ 115VAC, 60H=
: L1l: PE{BLACK}, QFP{GREEN)
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

E61F Monterey Road,
OMPlInHCE San Jose, CA 95037 USA
Engmcoring Soryvioo ns, Tel: (408} 463-0885

L*fﬂé:ﬁg‘[ﬁlz‘f‘fmt Fax: (408) 463-0888

Data#: 17 File#: LC1214 .EMI Date: 12-14-2002 Time: 15:32:07
FI_lLe.“.".-:J. [dBuv) Compliance Certification Service
CISPR CLESS-A

0.15 g5 1. 2. 5. 10 20 a0
Freguency (MHz)
Ref Trace:
: 02U1e37-=1
: Frank Ibrahim

Comparny : Senshrray

EOT : Bluetooth Test and Calibration Device
Modael Name : ACTE2 DISIS , Model # 482-22-0800

Test Config. : EUT,Silicon Wafer, Laptop, Mouge, Printar
Tegt of Targat: FOO 15.207

Mode of Op. : TX ON at Mid Channel

: 115WVAC, 60H=Z

: L2: PE{BLACK}, QP{GREEN}
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

561F Monterey Road,
San Joge, CA 55037 OShA
Tel: (408} 463-0RH85

L’ffé!ﬁﬁﬁ"“m'“ Fax: (408) 463-0R88

Datad: 7 File#: LC1217.EMI Date: 12-17-2002 Time: 14:16:01
gphevel (dBuv) Compliance Certification Service
ISFR CLSS-2
AVERAZE

il
I

LU L vy
YRR T

L |
e ——
—

0.15 0.5 1 2. 5 10 20 30
Fraguency (MHz)
Trace: Raf Trace:
Project # : 02U1637-1
Test Engineer : Frank TIhrahim
Campany Sensirray
EUT : Bluetooth Test and Calibration Device
Model Mame : ACT8 DISIS, model: 482-22-0800
Test Config. : EUT, Charger
Test of Target: EN55022, Class A
Mode of Op. : EUT being charged
: 115VAc, 60H=
: PK: L1{BLACK}, L2 {3REEM}
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REPORT NO: 02U1637-1 DATE: JANUARY 8, 2003
EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

8.11. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP
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EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

RADIATED RF MEASUREMENT SETUP BELOW 1GHZ
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EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

RADIATED RF MEASUREMENT SETUP ABOBE 1GHZ
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EUT: BLUETOOTH TEST AND CALIBRATION DEVICE FCC 1D: QTA482-22-0800

POWER LINE CONDUCTED EMISSIONS SETUP

END OF REPORT
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