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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: TOSHIBA TEC CORPORATION
6-78, MINAMI-CHO,
MISHIMA-SHI,
SHIZUOKA-PREF, 411-8520, JAPAN
EUT DESCRIPTION: BLUETOOTH MODULE
MODEL: GN-2020
SERIAL NUMBER: 002258C52904
DATE TESTED: July 19 and 20, 2011
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

UL Japan, Inc. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Japan,
Inc based on interpretations and/or observations of test results. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Japan, Inc. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Japan, Inc. will
constitute fraud and shall nullify the document. No part of this report may be used to claim
product certification, approval, or endorsement by any government agency.

Approved & Released For UL Japan, Inc. By: Tested By:

s & Dlopus

Go Ishiwata Akio Hayashi
Manager of WIiSE Japan, Engineer of WIiSE Japan,
UL Verification Service UL Verification Service
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 1-22-3
Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN.

UL Japan is accredited by JAB, Laboratory Code RTL02610. The full scope of accreditation can
be viewed at
http://www.jab.or.jp/cqi-bin/jab _exam proof j.cqi?page=2&authorization number=RTL02610

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Power Line Conducted Emission 150kHz-30MHz +/-3.1dB
30MHz-300MHz +/-4.7 dB
300MHz-1000MHz | +/- 4.6 dB
Radiated Emission 1000MHz-13GHz +/- 4.0 dB
13GHz-18GHz +/-4.8 dB
18GHz-26.5GHz +/-4.2 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Bluetooth Module (Power Class 2).
The radio module is manufactured by Taiyo Yuden.

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

The major change filed under this application is adding a ferrite core on the antenna to install
into the specific host, Toshiba TEC Multifunctional Digital System; DP-2095, DP-2530, DP-3020,
DP-3590, DP-4590, DP-5560, DP-6560, DP-7560, and DP-8560. The test was conducted by
DP-3020, a representative model of Toshiba TEC Multifunctional Digital System.

5.3. MAXIMUM OUTPUT POWER

The test measurement passed within + 0.5dBm of the original output power.

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna, a maximum gain, 0.5dBi including the cable loss.

5.5.  SOFTWARE AND FIRMWARE

The EUT driver software installed in the Laptop during testing was Bluetest, rev. 3

5.6. WORST-CASE CONFIGURATION AND MODE

The EUT was tested in the direction normally used.

The worst-case channel is determined as the channel with the highest output power, radiated
emissions below 1 GHz was performed with the EUT set to the channel with highest output
power, and BDR mode was the worst mode.

The power line conducted emissions was performed with the EUT set to the normal operation
mode (Bluetooth Hopping ON).
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number
Multifunction Toshiba DP-3020 CLD135318
Digital System
Test Jig Taiyo Yuden - )
I/O CABLES
I/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC Input 1 AC Un-Shielded 1.9m N/A
2 DC and Signal 1 USB Un-Shielded 0.1m N/A
3 DC Input 1 DC Un-Shielded 2.3m N/A
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SETUP DIAGRAM FOR RADIATED TESTS
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I T 2 Bluetooth
9 Module
3
1
DC Source AC Source
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SETUP DIAGRAM FOR CONDUCTED TESTS
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Control No. Instrument Manufacturer Model No Serial No Test ltem | Calibration
Date *
Interval(month
)
SCC- Coaxial Cable&RF Suhner/Fujikura/Suh |141PE/12DSFA/1 |-/0901-271(RF |CE 2011/04/28 * 12
C6/C7/C8/C1 | Selector ner/Suhner/TOYO  |41PE/141PE/NS4 Select
0/SRSE-03 906 elector)

SLS-05 LISN Rohde & Schwarz ~ [ENV216 100516 CE 2011/02/23 * 12

S0OS-06 Humidity Indicator A&D IAD-5681 4062118 CE 2011/03/02 * 12

STR-03 Test Receiver Rohde & Schwarz ~ [ESI40 100054/040 CE/RE 2010/07/21* 12

SJM-10 Measure PROMART SEN1935 - CE/RE -

COTS-SEMI- | EMI Software TSJ TEPTO- - CE/RE -
1 DV(RE,CE,RFI,M
F)

SAF-06 Pre Amplifier TOYO Corporation [TPA0118-36 1440491 RE 2011/07/19 * 12
SCC-G03 |Coaxial Cable Suhner SUCOFLEX 104A|46499/4A RE 2011/04/28 * 12
SCC-G23 |Coaxial Cable Suhner SUCOFLEX 104 |297342/4 RE 2011/05/27 * 12

SHA-03 Horn Antenna Schwarzbeck BBHA9120D 9120D-739 RE 2010/08/17 * 12

S0OS-05 Humidity Indicator A&D IAD-5681 4062518 RE 2011/02/23 * 12
SAT10-04 |Attenuator(abovelGH | Agilent 8493C-010 74863 RE 2010/12/15*12

z)

SFL-02 Highpass Filter MICRO-TRONICS [HPM50111 051 RE 2010/12/15*12

SHA-04 Horn Antenna ETS LINDGREN 3160-09 LM3640 RE 2011/03/15*12

SAF-08 Pre Amplifier TOYO Corporation  |[HAP18-26W 00000019 RE 2011/03/16 * 12
SCC-G17 |Coaxial Cable Suhner SUCOFLEX 104A|46291/4A RE 2011/03/16 * 12

SAF-03 Pre Amplifier SONOMA 310N 290213 RE 2011/02/17 * 12
SAT6-03 | Attenuator JFW 50HF-006N - RE 2011/02/17 * 12

SBA-03 Biconical Antenna Schwarzbeck BBA9106 91032666 RE 2010/10/15*12

SCC- Coaxial Cable&RF Fujikura/Fujikura/Su [8D2W/12DSFA/14{ -/0901-271(RF |RE 2011/04/28 * 12
C1/C2/C3/C4/| Selector hner/Suhner/Suhner/ [LPE/141PE/141P Select
C5/C10/SRS Suhner/TOYO E/141PE/NS4906 | S€1€Ct0n)
E-03
SLA-03 Logperiodic Antenna | Schwarzbeck UHALP9108A UHALP 9108-A (RE 2010/10/15 * 12
0901

SAEC- Semi-Anechoic TDK SAEC-03(NSA) |3 RE 2010/09/13 * 12

03(NSA) Chamber

The expiration date of the calibration is the end of the expired month.
As for some calibrations performed after the tested dates, those test equipment have been controlled by means of an
unbroken chains of calibrations.

All equipment is calibrated with traceable calibrations. Each calibration is traceable to the national or international

standards.
Test Iltem:

CE: Conducted emission,
RE: Radiated emission
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7. ANTENNA PORT TEST RESULTS *

* Refer to the original report 05U3286-1 REV B issued by COMPLIANCE CERTIFICATION
SERVICES.
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8. RADIATED TEST RESULTS
8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209
IC RSS-210 Clause 2.5 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 435
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT was installed in a host device (Multifunction Digital System) that was placed on a
reference ground plane. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.4. The EUT is set to transmit in a continuous mode.

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-peak.

For measurements above 1 GHz 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 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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8.2.  TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
¥ Agilent L

Mkrl 2.348 24 GHz
Ref 87 dBpV #Atten 16 dB 45.66 dBpV
+EmiPk
Log
18
dB/

=l

o

=
e

Start 2.310 06 GHz Stop 2.399 66 GHz
#Res BH (CISPR) 1 MHz #JBH 1 MHz Sweep 1 oms (1001 prs)
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LOW CHANNEL RESTRICTED, AVG, HORIZ
¥ Agilent L

Mkrl 2.385 92 GHz
Ref 77 dBpY #Atten 16 dB 34.75 dBpV
+EmiPk
Log
18
dB/

Start 2.310 80 GHz Stop 2.398 89 GHz
#Res BW (CISPR) 1 MHz #\/BH 18 Hz Sweep 9.173 s (1081 ptsd_
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RESTRICTED BANDEDGE (L OW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
¥ Agilent L

Mkrl 2.386 6% GHz
Ref 87 dBpV #Atten 16 dB 45.94 dBpV
+EmiPk
Log
18
dB/

TN RN ST FRTIFIRY [FUSTVN PN FRTIR] PP FYNRUIS DU R Y

Start 2.310 06 GHz Stop 2.399 66 GHz
#Res BH (CISPR) 1 MHz #JBH 1 MHz Sweep 1 oms (1001 prs)
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LOW CHANNEL RESTRICTED, AVG, VERT
¥ Agilent L

Mkrl 2.386 68 GHz
Ref 77 dBpY #Atten 16 dB 35.97 dBpV
+EmiPk
Log
18
dB/

Start 2.310 80 GHz Stop 2.398 89 GHz
#Res BW (CISPR) 1 MHz #\/BH 18 Hz Sweep 9.173 s (1081 ptsd_
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
¥ Agilent L

Mkrl 2.483 599 @ GHz
Ref 87 dBpV #Atten 16 dB 45.66 dBpV
+EmiPk
Log
18
dB/

=
=

1T Y WOV IO NV SO DY PP DRI PSS I B

Start 2.483 500 § GHz Stop 2.500 000 6 GHz
#Res BH (CISPR) 1 MHz #JBH 1 MHz Sweep 1 oms (1001 prs)
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HIGH CHANNEL RESTRICTED, AVG, HORIZ
¥ Agilent L

Mkrl 2.483 500 @ GHz
Ref 77 dBpY #Atten 16 dB 36.71 dBpV
+EmiPk
Log
18
dB/

Start 2.483 560 8 GHz Stop 2.508 080 § GHz
#Res BW (CISPR) 1 MHz #\/BH 18 Hz Sweep 1.892 s (1081 ptsd_
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
¥ Agilent L

Mkrl 2.483 549 5 GHz
Ref 87 dBpV #Atten 16 dB 52.75 dBpV
+EmiPk
Log
18
dB/

Tho [

Center 2.491 758 B GHz Span 16.5 MHz
#Res BH (CISPR) 1 MHz #JBH 1 MHz Sweep 1 oms (1001 prs)
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HIGH CHANNEL RESTRICTED, AVG, VERT
¥ Agilent L

Mkrl 2.483 500 @ GHz
Ref 77 dBpY #Atten 16 dB 40,71 dBpY
+EmiPk
Log
18
dB/

Start 2.483 560 8 GHz Stop 2.508 080 § GHz
#Res BW (CISPR) 1 MHz #BH 18 Hz Sweep 1.892 s (1081 ptsd_
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HARMONICS AND SPURIOUS EMISSIONS

Radiated Emission

Test place UL Japan, Inc. Shoman EMC Lab. No.3 Semd Anschobc Chaniber
Date 2010720
Temperaturs / Humidity I5deg.C. ,33%ERH
Enginssr Akro Hayashi
Mods Tx, Blueteoth, EDE, PEES0
Polarity| Frequency |Detector| Feading | AntFac. Lizs ‘ Gain Fesult Limit Margm | Height | Angle |Femark

[MHz] [dBuV] | [dB/m] [dE] [dB] |[dBuV/m]| [dBuV/m]| [dB] [cm] | [deg]
[Tx 24020MHz)
Hori. 3204.000 |PE 474 201 5.5 413 0.6 REL 333 164 104
Hori. 3204000 |AV 38 283 55 413 312 339 n7 164 104
Hori. 4304000 |PE 344 315 ] 411 51 REL ne 121 135
Hiiri. AB0=.000 |AV 448 315 ] 411 412 334 12.7 121 135
Hiiri. T205.000 |PE 482 364 T4 413 50.7 739 231 100 ]
Hiiri. T205.000 | AV 368 364 T4 413 393 334 14.6 100 ]
Vert. 3204000 |PE jle 283 35 415 431 738 2318 113 187
Vert. 3204000 |AV 436 283 35 415 368 538 17.1 113 187
Vert. 4304000 |PE 338 315 ] 411 523 REL 216 100 135
Vert. AB0=.000 |AV 451 315 ] 411 4 339 114 100 135
Vert. T205.000 |PE 493 364 T4 413 51 738 nl 100 ]
Vert. T205.000 |AV 37 364 74 413 39.5 538 144 100 0
[Tx 2441 MHz)
Hori. 3235.776 |PK 482 03 54 416 413 739 316 100 04
Hori. J256.776 AV 371 03 54 416 302 339 37 100 04
Hori. 4882.000 |PE 551 31T ] 0.9 510 739 10 100 183
Hori. 4BR2.000 |AV 456 31T ] 0.9 414 339 11.5 100 183
Hori. 7323.000 |PE 440 36.7 T4 414 476 739 263 100 ]
Hori. 7323.000 |AV 343 36.7 T4 414 3712 339 16.7 100 ]
Vert. 3234180 |PE 508 203 54 416 430 739 30.0 100 08
Vert. 3234180 |AV 412 203 54 416 343 339 19.6 100 08
Vert. 4882.000 |PE 554 31T ] 0.9 522 739 .7 100 133
Vert. 4ER2.000 |AV 451 31T ] 0.8 418 334 11.0 100 133
Vert. 7323.000 |PE 438 36.7 T4 414 433 REL 5.6 100 0
Vert. 7323.000 |AV 347 36.7 T4 414 374 334 16.5 100 0
[Tx 24500MHz]
Hori. 3308.000 |PE 474 103 54 416 Exky 130 148
Hori. 4060.000 |PE 513 ila 40.8 43 124 162
Hiiri. T440.000 |PE 470 368 13 413 ; 41 100 ]
Hiiri. 3308.000 |AV 367 283 34 416 3 41 130 4B
Hori. 4060.000 |AV 414 310 ] 40.8 538 152 126 162
Hori. T440.000 |AV 358 360 13 415 538 154 100 ]
Vert. 3308.000 |PE il4 283 34 416 REL ;4 133 143
Vert. 4060.000 |PE 526 318 ] 408 REL 41 130 166
Vert. 74400040 |PE 473 360 13 415 738 Ry 100 ]
Vert. 3308.000 |AV 414 203 54 416 339 104 133 143
Vert. 4060.000 |AV 42 310 ] 40.8 391 339 148 130 166
Vent T440.000 AV 3§ 36.0 13 415 387 538 5.2 100 0

Feesult = Reading = Ant Factor + Loss (Cable+Atemmins+Filter-Distance factor{above

13GHz]) - Gam{Amprifier)

*(rther frequency noises omitted in this report were not s==n or have enouzh margin (mere than 20487,
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REPORT NO: 31LE0192-SH-A
FCC ID: BJI-GN2020

DATE: AUGUST 3, 2011
IC: 1004C-GN2020

8.3.

RECEIVER ABOVE 1 GHz

Radiated Emission

Test place UL Japan. Inc. Shonan EMC Lab No.3 Semi Anechoic Chamber
Date 2011/7/20
Temperature / Humidity 26deg C 53%RH
Engineer Akio Hayashi
(above 1GHz)

Mode Rx. Bluetooth, 2441MHz
Polarity| Frequency |Detector| Reading | AntFac. Loss Gain Result Limit Margin | Height | Angle | Remark

[MHz] [dBuV] [ [dB/m] [dB] [dB] [dBuVim]| [dBuV/m]| [dB] [cm] | [deg]
Hom. 1170.000 |PK 405 241 27 40.7 356 73.9 383 122 164
Hom. 1170.000 |AV 444 241 27 40.7 305 53.9 234 122 164
Hom. 1200.000 |PK 531 242 27 40.7 383 73.9 346 100 165
Hom. 1200.000 |AV 46.9 242 27 40.7 331 53.9 208 100 165
Hori. 1626.332 |PK 50.5 25.6 31 409 383 73.9 35.6 100 132
Hori. 1626.332 |AV 455 25.6 31 409 333 539 20.6 100 132
Hori. 2430497 [PK 406 276 38 411 320 739 340 100 121
Hor. 2439497 |AV 431 216 38 11.1 334 53.9 205 100 121
Vert. 1170.000 |PK 50.1 24.1 27 40.7 36.2 73.9 37.7 131 167
Vert. 1170.000 |AV 457 241 27 40.7 318 53.9 221 131 167
Vert. 1200.000 |PK 52 242 27 40.7 382 73.9 357 113 167
Vert. 1200.000 |AV 458 242 27 40.7 32 339 21.9 113 167
Vert. 1230.032 |PK 52.8 243 27 40.7 321 73.9 348 120 167
Vert. 1230.032 |AV 50 243 27 40.7 36.3 53.9 17.6 120 167
Vert 1239.300 |PK 481 243 27 407 344 739 395 146 168
Vert 1230800 |AV 411 243 27 40.7 274 53.9 26.5 146 168
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*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB)
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REPORT NO: 31LE0192-SH-A DATE: AUGUST 3, 2011
FCC ID: BJI-GN2020 IC: 1004C-GN2020

8.4. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT
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REPORT NO: 31LE0192-SH-A DATE: AUGUST 3, 2011
FCC ID: BJI-GN2020 IC: 1004C-GN2020

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT
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REPORT NO: 31LE0192-SH-A
FCC ID: BJI-GN2020

DATE: AUGUST 3, 2011
IC: 1004C-GN2020

RESULTS

DATA OF RADIATED EMISSION TEST

HORIZONTAL AND VERTICAL DATA

UL Japan, Inc. Shonan EMC Lab. No.3 Semi-Anechoic Chamber
Date : 2011/07/21

Company : TOSHIBA TEC CORPORATION Mode : Tx 2441MHz
Kind of EUT : Bluetooth Module Report No. : 31LE0192-SH-A
Model No. : GN-2020 Power X : DC5.0V
Serial No. : 002258C52904 Temp./Humi. : 26deg.C. / 53%RH
Remarks -
Limit1 : FCC15.209 3m, below 1GHz:QP, above 1GHz:AV X
Engineer : Makoto Hosaka

<< QP DATA >>

No. Freaq —Hig(:,': AntFac| Loss | Gain _Izzs:l)t Bg‘; N<“:)PT Pola. | Height| Angle #yn;'e Comment

IMHz] | [dBuV] | [dB/mi | (Bl | [dBl | [dBuV/mi[ [BuV/mi[ (Bl | (H/VI] [cmi | [deq)

1 139.961 438 136| 7.5( 321 328 43.5 10.7| Hori 124| 246 BC

2 143.993] 50.8 139| 76| 321 40.2 43.5 3.3| Hori 122| 245 BC

3 159.877| 47.6 152 77| 321 38.4] 43.5 5.1| Hori, 114| 265/ BC

4 191.996 42.0 16.1| 7.9( 32.0| 340 43.5, 9.5| Hori 158 50| BC

5 207.988, 401 16.4| 8.0 32.0| 325 43.5, 11.0| Hori 157 49| BC

6| 287.983 38.0 187| 8.6 320 333 46.0) 12.7| Hori 320 15| BC

7 139.961 324 136| 7.5( 321 21.4] 43.5, 22.1| Vert. 288 224/ BC

8| 143.993] 39.4 139| 7.6( 321 2838 43.5 14.7| Vert. 215 253| BC

9 159.990) 46.6 152 77| 321 37.4] 43.5 6.1 Vert. 195| 138 BC

10 191.996 405 16.1| 7.9( 32.0| 325 43.5 11.0] Vert. 100| 345/ BC

1" 207.988 3238 16.4| 8.0 32.0| 252 43.5 18.3| Vert. 100| 223 BC

12 287.983 37.6 187| 86| 320 329 46.0) 13.1] Vert. 176| 336/ BC

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
FAX: +81 463 50 6401
This report shall not be reproduced except in full, without the written approval of UL Japan, Inc.

TEL: +81 463 50 6400

Calculation:Result [dBuV/m] =Reading [dBuV] +Ant.Fac [dB/m] +Loss (Cable+ATT) [dB] -Gain (AMP) [dB]
Ant.Type=BC:Biconical Antenna, LP:Logperiodic Antenna, SHA-03:Horn Antenna




REPORT NO: 31LE0192-SH-A DATE: AUGUST 3, 2011
FCC ID: BJI-GN2020 IC: 1004C-GN2020

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6 to 56 56 to 46
0.5-5 56 46
5-30 il 5l

Decreases with the loganthm of the frequency.

TEST PROCEDURE

ANSI C63.4
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REPORT NO: 31LE0192-SH-A
FCC ID: BJI-GN2020

DATE: AUGUST 3, 2011
IC: 1004C-GN2020

RESULTS

DATA OF CONDUCTED EMISSION TEST

Company : TOSHIBA TEC CORPORATION
Kind of EUT : Bluetooth Module

Model No. : GN-2020

Serial No. : 002258C528B4

Remarks H

Limit1 : FCC 15C(15.207) QP
Limit2 : FCC 15C(15.207) AV

UL Japan,Inc. Shonan EMC Lab. No.3 Semi-Anechoic Chamber

Mode

Report No.
Power
Temp./Humi.

Engineer

: Normal Opel
: 31LE0192-SH-A
: AC 120V / 60Hz
: 27deg.C. / 50%RH

: Akio Hayashi

Date: 2011/07/19
ration (Bluetooth ON)

<< QP/AV DATA >>
ding

Frea. AV

<QP>

Results

Margin

<AV>

<QP> | <AV>

MHz] dBuV]
0.15000 . 237
0.21818 l 375
0.25940 g 93
0.29630 . 180
0.32860 . 248
0.17740 1 303

dBuV]
614
538
499
46.0
429

dBuV]
36.3
500
218
30.6
374

dB) dB

Phase

Comment

46| 197
9.0 238
115 296
143 197
165 120
6.0 117

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN: SLS-05
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REPORT NO: 31LE0192-SH-A DATE: AUGUST 3, 2011
FCC ID: BJI-GN2020 IC: 1004C-GN2020

LINE 1 RESULTS

— Limit1 (QP)
80 — Limit2 (AV)

N (PK)
o N(QP/AV)

RFI Voltage [dBuV]

2 3 5 7 1 2 3 5 7 10 20
A5 [qp/avDATA] Frequency [MHz] 30
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LINE 2 RESULTS

—— Limit1 @P)
80 —— Limit2 (AV)
—— L1(PK)
L1(@QP/AV)
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A5 [qp/avDATA] Frequency [MHz] 30
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REPORT NO: 31LE0192-SH-A DATE: AUGUST 3, 2011
FCC ID: BJI-GN2020 IC: 1004C-GN2020

10. MAXIMUM PERMISSIBLE EXPOSURE

FECCRULES

81.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this
chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MFE)

Electric fiald Magnstic fisld . P
Fraquency rangs Power density Bweraging time
iMHzZ) strength strngth (i fzm) iminutes)
(&) Limits for Occupational/Controlled Exposures
DL3-30 e e G614 1.63 *(100) [i]
30-30 . 18427 4.80F *[D00F2) [i]
30-200 61.4 0.163 1.0 [i]
300-15 fraon [i]
1500100 5 i
{B) Limits for General Population/Uncontrolled Exposure
D.3-1.34 G614 1.63 *(100) 20
T3=20 B4 7 2.10F {1802 a0
TABLE 1—LIMITS FOR MAXIMUKM FERMISSIBLE EXPOSURE (MFPE)—Continued
. Electric fisld Magnetic fiskd o . P
Frequancy rangs Powear density Averaging time
iMHzZ) strength strengih (i fzm) iminutes)
B0=20D e 7.5 0.073 0.2 20
300-1500 500 20
15001 1.0 20

f=fraquency in MHz

* = Plane-wawve equivalant powsr density

MCTE 1 T0 TABLE 1: Ocoupationalfcontrolled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise confrol over their exposurs.
Limits for occupationalicontrolled exposurs also apply in situations when an individual is transient through a location whars ocou-
pationalfcontralled limits apply provided he or she is made aware of the potential for exposurs,

NOTE 2 70 TaBLE 1. General populationfuncontrolled exposures apply in situations’ in which the general public may be =x-
posed, or in which persons that are exposed as a conssquence of their smployment may not be fully aware of the potential for
exposurs of can not exerciss control over their exposurs.
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REPORT NO: 31LE0192-SH-A DATE: AUGUST 3, 2011
FCC ID: BJI-GN2020 IC: 1004C-GN2020

IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Figld Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(W/m) (ASm) (VW/m 2 ) {min)

0.003-1 280 2.19 6

1-10 280/ f 219/f G

10-30 28 219/f §

30-300 28 0.073 2" §

300 1 500 1.585f%8 0.00425°% 150 6

1 50015 000 614 0.163 10 6
15 000-150 000 61.4 0.163 10 616 000 /f1*
150 000-300 000 0.158f%% 421 x10%"% 667 x10°F 616 000 /f'

* Power density limit is applicable at frequencies greater than 100 MHz.
Notes: Frequency, f, is in MHz. ,

A power density of [0 W/m™ is equivalent to 1 mW./cm®.

A magnetic field strength of | A/m corresponds to 1.257 microtesla (nT)
or 12.57 milligauss (mG ).

[l —
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REPORT NO: 31LE0192-SH-A DATE: AUGUST 3, 2011
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EQUATIONS

Power density is given by:

S =EIRP /(4 * Pi* D"2)
where
S = Power density in W/m”2
EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m”2 is converted to units of mWc/m”2 by dividing by 10.

Distance is given by:

D =SQRT (EIRP/ (4 *Pi* S))
where
D = Separation distance in m
EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m”2

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

LIMITS

From FCC 8§1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”"2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m”"2

RESULTS

The below power is from the original report 05U3286-1 REV B issued by COMPLIANCE
CERTIFICATION SERVICES.

Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density

(m) (dBm) (dBi) (W/m~ 2) (mW/c m”2)
2.4 GHz | Bluetooth 0.20 1.46 0.50 0.0031 0.0003
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REPORT NO: 31LE0192-SH-A DATE: AUGUST 3, 2011
FCC ID: BJI-GN2020 IC: 1004C-GN2020

11. MAXIMUM PERMISSIBLE EXPOSURE (CO-LOCATED)

Host Device of EUT (DP-2095, DP-2530, DP-3020, DP-3590, DP-4590, DP-5560, DP-6560,
DP-7560 and DP-8560) has Wireless LAN module GN-1060, FCC ID; BJI-GN1060 *.

* FCC ID: BJI-GN1060 was changed in Identification from FCC ID: PPD-AR5B95. The below
power is from the original report 81029055 issued by Compliance Certification Services Inc.

RESULTS (Wireless LAN module)

Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density

(m) (dBm) (dBi) (W/im~2) (mW/cm~2)
2.4 GHz WLAN 0.20 25.28 0.50 0.7533 0.0753

RESULTS (CO-LOCATED)

IC Power Density = 0.0031 + 0.7533 = 0.7564 (W/m”"2)

FCC Power Density = 0.0003 + 0.0753 = 0.0756 (mW/cm”2)

As shown in the calculations above, when GN-2020 & GN-1060 are operational, the worst case
combination is within the limit at a distance of 20cm from the device.
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SETUP PHOTOS

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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AC POWER LINE CONDUCTED EMISSIONS SETUP

%QNDUCTED SIDE PHOTO

Page 35 of 36

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
TEL: +81 463 50 6400 FAX: +81 463 50 6401
This report shall not be reproduced except in full, without the written approval of UL Japan, Inc.
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IC: 1004C-GN2020

BLUETOOTH MODULE and ANTENNA CONNECTION

Antennacable is
wired in the
backside of this
metallic frame.

Bluetooth
Module

EXTERNAL

Antenna

END OF REPORT
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