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FCC TEST REPORT

quipment Under Test : Bluetooth USB Dongle

Model No. : GL2BDG91

Applicant : Global Sun Technology Inc.

Address of Applicant > No0.13, Tung Yuan Rd., Jung Li Industrial Park,

Jung Li city, Tao Yuan Hsien, Taiwan, R.O. C.

Standards:
FCC Part 15 subpart C

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in
this test report do not relate to other samples of the same product. The manufacturer should ensure
that all products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in
any configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Taiwan E&E Services or testing done by
SGS Taiwan E&E Services in connection with distribution or use of the product described in this report
must be approved by SGS Taiwan E&E Services in writing.

Tested by . Alex Lee Date : Jan. 23,2003

Approved by : Jason Lin Date : Jan. 30,2003
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1. General Information|

1.1 Testing Laboratory
SGS Taiwan Ltd.  ( FCC Registration number: 573967 )
1F, No. 134, Wukung Road, Wuku industrial zone
Taipei county , Taiwan , R.O.C.
Telephone : +886-2-2299-3279
Fax . +886-2-2298-2698
Internet . http://www.sgs.com.tw

1.2 Details of Applicant
Name : Global Sun Technology Inc.
Address No.13, Tung Yuan Rd., Jung Li Industrial Park,
Jung Li city, Tao Yuan Hsien, Taiwan, R.O. C.
Contact : Miss. Amber Huang
Telephone : +886-2-85227155 ext. 666

1.3 Description of EUT(S)

1 Product name Bluetooth USB Dongle

2 Product ID GL2BDG91

3 Supply Voltage USB Power Supply 5V+10%

4 Carrier Frequency 2402MHz to 2480MHz

5 Modulation Method GFSK,1Mbps,0.5BT Gaussian

6 Hopping 1600hops/sec, 1MHz channel space
7 Output Interface USB

8 Operation Temperature -20 to +70 degree

9 Compliant Bluetooth Specification Verl.1
10 Storage Temperature -40 to +85 degree
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1.4 Operation Procedure

Since Bluetooth is a FHSS system, it is difficult to measure the parameters under
hopping mode. The output power and operating frequency are NOT End-user
adjustable. Applicant offer a engineering software “BlueSuite” to control the EUT.
Setting of the software parameters are set as default. Operating frequency are set as
testing required. The output power is set as Ext=255, Int=60 (at max. power)

The lowest operating frequency within Bluetooth specification is 2402Mhz, and
highest operating frequency is 2480Mhz. So the frequency above are used as the
lowest and highest frequency in the testing, and the middle frequency is set as
2441Mhz.

Due to cable loss, the real value will equal to measured value(show on the
instrument) add cable loss.
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2.Summary of Resultsl

subclause Parameter to be measures Verdict Page
15.207 Conducted Limits PASS 7
15.209 Radiated emission Limits, general PASS 9
requirement
15.247(a)(1) Channel Spacing PASS 14
15.247(a)(1)(ii)|20db bandwidth / No. of channels PASS 15
15.247(a)(1)(ii)|Average Time of Occupacy PASS 19
15.247(b)(1) |Peak Output power PASS 21
15.247(c) Band-Edge Emission PASS 22

15.247(c) Spurious Emission under 25Ghz PASS 24
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Instrument Model Serial number | Calibration date
Desktop PC Acer Veriton 7200 N/A N/A
Spectrum Analyzer Agilent 7405A uS40240202 May 22, 2002
Climatic chamber Terchy MHG-120L 911009 Oct. 15, 2002
Antenna Schwarzbeck 3097320 July 01, 2002

BBHA9120A
Antenna Schwarzbeck 152 July 01, 2002
VULB9163
RF Signal generator Agilent 83752A 3601A02720 Sep. 04, 2002
EMC Analyzer HP 8594EM 3624A00203 Dec. 13, 2002
EMI Test Receiver R&S ESCS 30 8289857004 Oct. 11, 2002
Transient Limiter HP 11947A 3107A02062 Jul. 24, 2002
L.1.S.N Rolf-Heine 99012 Oct. 08, 2002

NNB-2/16Z
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4. M easurements

4.1 Conducted Limits
Line
B88:13:21 JAN 38, 2883
i -4 14:25:53 24 JUL 1998 13:58:17 DEC 82, 1998
MARKER ACTV DET: PEAK
218 kH=z MEAS DET: PEAK QP AVG
§1.88 dBpV MKR 218 kHz
51.88 dBpV
LOG REF 88.68 dBpV
i@ —_— —
dB/ : :
ATH : .“PﬁSS.LIH¥T
18 dB - -
VA SB
§C FC
ACORR
START 158 kH=z STOGP 30.88 MHz
#1F BW 9.8 kH=z AVG BW 368 kH=z SWHP 1.40 sec
Neural
88:14:27 JAN 38, 2883
4 11:25:53 24 JUL 1998 13:58:17 DEC @2, 1998
MARKER ACTY DET: PEAK
208 kHz MEAS DET: PEAK QP AVG
55.64 dBpV MKR 288 kHz
55.64 dBpV
LOG REF 886.6 dBpV
i@ - — - — -
dB/ : U :
ATH ,FﬁIL'LIMFT ? ............ Seeenns
1@ dB . Srdunetnssinnsiens i
[N ST S SR
VA SBIIMUBERM y R o ovgeeerem b et S e el S N
SC FC
ACORR
START 158 kH=z STOP 28.88 MH=z
#IF BW 9.8 kHz AVG BW 38 kH=z SWHF 1.48 sec

SUBCLAUSE 15.207

MA R ER
HOF ML

MARKER

MARKER
+ CF

NEXT
PEAK

NEXT PK
RIGHT

NEXT PK
LEFT

More
1 of 3
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4.1.1 Limits (EN55022)
Frequency range Limits dB(uV)
Mhz Quasi-peak Average
0.15t0 0.5 66 to 56 56 1o 46
0.5t0 5 56 46
5to 30 60 50




4.2

Part 1: 30Mhz-300Mhz

Vertical

CustoceeriGlobal Sun Tesh.
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SGS EMC Lab. Site 2
EMI TESTING REFPORT
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Part2: 300Mhz- 1Ghz

Vertical

Customer:Glebal Sun Tech.
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Horizontal
SGS EMC Lab, Site 2
EMI TESTING REFPORT
Customer:Glebal Sun Tech. Date: 2003-00-30 Tima:DH:07
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4.2.1 Limits

Frequency

(MHz)

Field Strength
{microvolts/meter)

Report No.: ER/2003/10002
Page 113 of 35

Measurement Distance
{meters)

(0009 - 0.490
0490 - 1.705
1.705 - 30.0
30 - 88

HE - 216

216 - 960
Above 900

2400/F(kHz)
24000/F(kHz)
30

100

150 **
R

500

300
30
()

J

tad el fed el e
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4.3 Channel Spacing SUBCLAUSE15.247(a)(1)

= Agilent  14:41:22 Jan 23, 2003 | Print Setup
Mkrl & -984 kHz]
Ref 96.99 dBpV/m sAttep B dB 8.5 dB Print
Peak Py AP N S Screen  Report
T i N e T T, A '
dB/ T . o Il Printer Type,
| Custom
Define,
Marker A Custom
-984 A kH
Orientation,
- Portrait

Start 2.436 GHz
#Res BH 120 kH=z

#UBH 3008 kHz

Stop 2.439 GHz
Sweep 5 ms (481 pts)

Trace
>
1>

Marker
iR
la

¥4 Agilent

Type
Freqg
Freg

14:49:86 Jan 23, 2803

X Axis
2.437978 6Hz
-984 kHz

Amplitude
94.65 dBpUs/m
8.5 dB

Prints/Page
2

E ject Page

More
1of2

il

Ref 96.99 dBpY/m

#Atten @ dB

Mkrl a 1.817 MHz

Peak A

[t

8.011 dB
i} 1 A

Log L™
16

My

A
e y e
qu“h Ar’mﬂv

it
"'f v Ny

dB/

Marker

| Print Setup

Print

Screen Report

Printer Type,|
Custom

Define |
Custom

———

Start 2.436 GHz
#Res BH 120 kHz

#UBH 388 kHz

Stop 2.439 GHz
Sweep 5 ms (401 pts)

Marker Trace Type X fAxis Amplitude
1R (¢§] Freq 2.437978 GHz 95.3 dBuU/m
1la L Freq 1.817 MHz B8.811 dB

Orientation,

Portrait
Prints/Page

E ject Page

More
lof2

JJi]
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4.4 No. of carrier frequency / 20db Bandwidth

SUBCLAUSE15.247(a)(1)(ii)

i Agilent  15:02:57 Jan 23, 2003

1 Trace/View
Mkrl 2.4420 GHz
Ref 96.99 dBpY/m V#Fltten @ dB 93.4 dBpV/m Trace
Peak & 1 2 3
%g}g it I‘T Wi e =
dB/ v | W “ V ! | H u M d y ! Clear Write
Max Hold
|Manker k
2.44200000d GHz I
93.4 dBpU/m Min Hold
Vi §2
53 FC
A AA
Start 2.401 Gz Stop 2.483 GHz 1"°{ ¢
#Res BH 120 kHz #YBHW 3@(§J_kHz #Sweep 60 5 (4081 pts) 0

[#Res BH 120 kH - SRR l
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Split the whole frequency band into two.
¥ Agilent 15:15:35 Jan 23, 2003 l Marker
Mkrl 2.421@@U§H2
Ref 96.99 dBpY/m #Atten @ dB 94.45 dBp\i/m Select Marker
Peak >~
Lo (AR mnnnnmsﬁﬁﬁnmnwpnnnqprnym :
R IR R T
| Marker
2.42100000¢ GH= Delta Pair
94.45 dBpUYm (Tracking Ref)
M1 $2
S3 FC
A AR
Start 2.401 GHz Stop 2.441 GHz
#Res BH 120 kHz #YBH 300 kHz #Swreerp 36 s (401 pts)

# Agilent  15:28:39 Jan 23, 2003

Trace/View

Ref 96.99 dBuV¥/m  #Atten @ dB

Mkrl 2.46100 GHz
93.55 dBpY/m

Log

oo AN IR A A

(IR

o WAL LA

!'\ ) Jh LY LRl
r\v HU'HU UWU VWUIU i ﬁju |

2.45100000¢ GH=z

93.55 dBpU¥m

V1 52
S3 FC

A AR

Start 2.441 GHz
#Res BH 120 kHz

#UBW 386 kHz

Stop 2.481 GHz
#Sweep 30 5 (401 pts)

Trace
3

2

Clear HWrite

Max Hold

Min Hold
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20dB bandwidth at lowest (2402Mhz), middle(2441Mhz), highest channel(2480Mhz)

3 Agilent  13:34:14 Jan 28, 2003 I "
Mkr2 & 775 kHz
Ref 96.99 dBpY/m #Atten @ dB 0.396 dB Select Marker
Peak 1 2 3 4
1 :
10 2L - mhv"uv\ 5 MY g Marker Trace|
dB/ o L, -
A | fuo 1 2 3
NVH" k J
Readout’
DI a Fregusncy
o %‘ 351 kH
dBpY b ) Z Functi
8395 B U
Center 2.402 GHz Span 2 MHz _"_I
+Res BH 10 kHz #UBH 30 kHz #Sweep 1 s (401 pts) || Marker Table
Marker Trace Type ¥ Axig Amplitude @ Off
1 (¢D] Freq 2.481995 GH=z 87.38 dBpU/m
2R (1> Freq 2.481585 GHz 66.25 dBplim
24 L Fraq 775 kHz 8.396 dB Marker Al OFf
I‘Iorel
2of 2
]
32

Channel bandwidth = 775KHZ
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# Agilent 13:48:01 Jan 28, 2003 Marker
Mkrz & 780 kHz
Ref 96.99 dBpV/m #Atten @ dB 0.923 dB Select Marker
Peak 4 1 2 3 4
Log =
18 psfy LA LA Vi for
dB/ ™\ A AR ety e Normal
7 Aoy |
Delta
Dl Marker
dBpY/ kHz Delta Pair
—@-‘;2_3_548 {Tracking Ref)
Ref Delta
Center 2.441 GHz Span 2 MHz -
#Res BN 10 kHz #UBH 30 kHz #Sneep 1 3 (401 pts) Span Pair
Marker  Trace Type X Axic Amplitude Span Center|
1 5 Freg 2.44B995 GHz 84.34 dBuU/m
2R D Freg 2.448598 GHz £3.22 dBuY/m
2a %) Freg 780 kHz 8.923 dB 0ff
More
1of?2
|
3~

Channel bandwidth = 780KHZ
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| Marker
Mkr2 & 756 kHz|t
Ref 96.99 dBuV/m  #Atten O dB -0.781 dB Select Marker
Peak' il 1 2 3 4
Log ?I =
1@ "'W\; nw - 'LM
dB/ 1‘“'\,,-“ P oz Normal
"-"ufv\\, - T Vika
W\NW [
- Delta
DI Marker b
63.8 oA vH
dBpY/ Z Delta Pair
#81 48 {Tracking Ref)
Ref Delta
Center 2.48 GHz Span 2 MHz -
~|#Res BH 10 kHz #UBW 30 kHz #Sweep 1 5 (401 pts) Span Pair
Marker  Trace Type X Axis Amplitude Span Center
1 1) Freq 2.479985 GHz 83.8 dBull/m
2R (1 Freq 2.479598 GHz 62.83 dBuU/m
28 5] Freq 758 kHz -8.781 dB Off
More
1of 2

.~ @ "]

Channel bandwidth = 750KHZ

3
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4.5 Average Time of Occupancy SUBCLAUSE15.247(a)(1)(ii)

Mkrl & -19.45 EI
Ref 96.99 dBpV/m  #Atten @ dB 1.589 dB Sweep Timel
Peak 1.008 s
Log ‘1
33 Y, ! W " Sweepl
Single Cont
DI . q | Time
B63. 2
dBpr—’l- wJ Lu-. Lm »l"-J i-‘%»—lJ L-«'AJ
H1 52
S3 FS
A AR
I
Center 2.441 GHz Span @ Hz
Res BH 1 MH=z #YBH 3 MHz Sweep 1 5 (401 pts) |
[ |
¥ Agilent  14:09:03 Jan 28, 2003 L Marker
Mkrl &  —480 ps]
Ref 96.99 dBpY/m  #Atten @ dB 8.673 dB Select Marker
Peak L R il 2 3 4
Log ——
16
dB/ Marker Trace
Auto 1 2 3
T rim e g e e
- Readout,
DI Marker & Time
63.8U _ T ‘
Bri/ n i Function,
‘ . = Off
Center 2.441 GHz Span @ Hz |
Res BH 1 MHz #UBH 3 MHz Sweep 4 ms (481 pts) || Marker Table
Marker Trace Type ¥ Axic Amplitude g_l’_l Off
1R (¢B] Time 2.45 me 85.13 dBuU/m
1a D) Time -488 pys 8.8732 dB
Marker Rl 0ff|
More
2of 2
]
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4.5.1 calculation

At channel 2441Mhz, there are 10 bursts in 1 sec. Time period of each burst is 400
M Sec. So the occupacy time within 30 second is 400 x 10 x 30 = 120000p Sec =
120 mSec = 0.12 Sec.

4.5.2 Limits

The average time of occupancy on any frequency shall not be greater than 0.4
seconds within a 30 second period.

The EUT comply with the requirement in Sec 15.247(a)(1) that use at least 75
hopping frequencies. The maximum 20dB bandwidth of the hopping channel is 1
MHz. The average time of occupancy on any frequency shall not be greater than 0.4
seconds within a 30 second period.
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4.6 Peak output Power SUBCLAUSE15.247(b)(1)
Transmitter transmit at lowest channel (2402Mhz)
“ A.gllent 16:16:56 Feb 6, 2003 Tracef:Uiew
Mkrl 2.462015 GHz
Ezgkgl dBpY/m Atten 5 dB — 88 dBuY/m 1 2 Trac§|
log 17| L ] =
10
dB/ Clear I-Irite|
Marll Max
Hol%
2.492015000 GHz
88 dBpUfm
ML $2
S3 FC
A AR
Center 2.462 GHz Span 1.166 MHz
Res BH 1 MHz VBH 1 MHz Sweep 5 ms (481 pts)

[Span Timited to GMHz Wwhen REW < 1kHz |
$G. 3¢ elm

We use substitution method to calculate the ERP of EUT.

At the 2402Mhz , The measured strength is 88 dBu V/m. The output power of signal
generator is 3.5 dbm, and the antenna gain at this frequency is 10.6 dbi, the
cable loss at this frequency is 1.7 db.

So, the ERP = 3.5 + 10.6 -1.7 = 12.4 dbm = 17.38 mW



it Aglend 16:41:88 Feb 18, 2083
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Trace/View
Mkrl 24799085 GHz
Ref 96,99 4B m  #Atten @ dB £9.08 dBpl/m
Paak \ | ; Tracg
]‘ug B e P — L
18 d N
dB/ Clear Hrite
Max Hold
| Min Hold
| -
W 52 |
%3 FC
R AA
Blank
Center 2.43 GHz Span 2 MHz Hurﬂ
Res BH 1 Mz WBM 1 Mz sSueep 5 ms (481 pts) L of 2

We use substitution method to calculate the ERP of EUT.

At the 2480 Mhz , The measured strength is 89.08 dBu V/m. The output power of
signal generator is 4.5 dbm, and the antenna gain at this frequency is 10.6dbi,

the cable loss at this frequency is 1.8 db.

So, the ERP = 4.5 + 10.6 -1.8 =

Limits:

13.3 dbm = 21.38mW

For frequency hopping systems operating in the 2400-2483.5 MHz band employing

At least 75 hopping channels, all frequency hopping systems in the 5725-5850MHZ

Band, and all direct sequence systems: 1 Watt.
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4.7 Band Edge emission SUBCLAUSE15.247(c)

35 Agilent  14:56:17 Jan 28, 2003

| Marker
Mkrz 2.39998 GHz
Ref 96.99 dBpV/m #Atten O dB 47.52 dBpV/m Select Marker
Peak A Iz 4
Log /“’
12 7 7
dB/
AT
f.u‘
W e
Di Marker
65.7 GH
dBpY/] 7 Delta Pair
44 52 HBL ''m {Tracking Ref)
Start 2.398 GHz Stop 2.403 GHz )
#Res BH 108 kHz #YBH 100 kHz  #Sweep 36.67 ms (481 pts) Span Pair
Marker Trace Type ¥ Axis Amplitude Span Center
1 A Frag 2.48181 GHz 85.79 dBpU/m
2 [¢§) Freq 2.39998 GHz 47.52 dBplYs/m

¥ Agllent 15:82:11 Jan 28, 2883

Marker
Mkre 2.47996 GHz
Ref 96.99 dBpV/m  #Atten @ dB 85.73 dBpY/m
Peak 2
Log
Lo w\\/m N
dB/
NP
N )
g'S . Marker
dBpy 2.4 GHZ Delta Pair
g8 73 ' (Tracking Ref)
Ref Delta
Start 2.479 GHz Stop 2.485 GHz -
#Res BH 100 kHz #UBH 108 kHz  #Sweep 36.67 ms (401 pts) Span Pair
Marker Trace Type X Axic Amplitude Span Center
1 1) Freg 2.48361 GHz 36.98 dBuU/n

2 1 Freq 2.47996 GHz 85.73 dBpY/m
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4.7.1 Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within
the band that contains the highest level of the desired power,



4.8 Spurious Emission under 25Ghz

Selected freguencies
Low= Yes ( 2.402000 GHz )
Mid= Yes ( 2.441000 GHz )
High= Yes ( 2.480000 GHz )

Spectrum Analyzer setup

Start frequency 0.030 GHz
Stop frequency 25.000 GHz
Center frequency 2.441 GHz
Low frequency 2.402 GHz
Mid frequency 2.441 GHz
High frequency 2.480 GHz
Resolution bandwidth 100 kHz
Video bandwidth 100 kHz
Sweep time 500ms
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SUBCLAUSE15.247(c)
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Frequency(WHz)|Read value(dBuv/my| ' remn@ Cable o al Value(douv/my - ECADUV/T
f y factor loss(db) )
2401.992 63.08 27 . 2 4. 55 85. 73 In band
4802.99 9.649 31. 26 7.02 33.88 54
7205.99 15.28 36. 53 9.09 42.72 54
EUT operating at middle frequency
Antenna Cable Limit(dbuv/m
Frequency(MHz)|Read value(dBuV/m) Real Value(dbuVv/m)
factor loss(db) )
2440.982 67.47 27 . 6 4. 62 90. 45 In band
4881.99 10.16 31. 41 7.24 34. 33 54
7324.993 18.39 36. 5085 9. 13 45. 81 54
EUT operating at highest frequency
Antenna Cable Limit(dbuv/m
Frequency(MHz)|Read value(dBuV/m) Real Value(dbuVv/m)
factor loss(db) )
2478.99 64.18 27 .58 4. 67 87.009 In band
4957.99 8.802 31. 585 7.31 33.04 54
7439.99 14.5 36. 509 9. 24 41. 85 54
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# Aglent 18:13:21 Jan 29, 2003 Peak Search
Mirl 24813925 GHz
Ret 83.99 dBpVy/m  #Atten @ dB 5308 dEuN/m
Paak Meas Toolss
Lag
18
dB/ = e ik 2 Next Peak
Next Pk Right
2.4%19 50@ GHz
3 U m Next Pk Left
Ml 52
53 FC
IA AR
Center 2,482 GHz Span 188 kHz

6fes BH 188 kHz a/EH 188 kHz
Data out of range

¥5veap SO0 ms (48] pts)

% Aglent 18:30:15 Jan 29, 2003

MEkrl 48829993 GHz
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APPENDIX: Photographs of Test Setup
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APPENDIX : Photographs of EUT

Internal Photos
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External Photos
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