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TEST REPORT

Equipment Under Test : Bluetooth Flash Disk

Model No. - BT112FTTO5, BT112FTTO7, BT112FTTO8
Applicant : Formosa Teletek Corporation
Address of Applicant : 358, Huaya 2" Rd., Gueishan shiang,

Taoyuan, 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 Hsieh Date Jun. 27, 2003

Approved by : Robert Chang Date : July 2, 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
Applicant : Formosa Teletek Corporation
Address of Applicant : 358, Huaya 2" Rd., Gueishan shiang,
Taoyuan, Taiwan, R.O.C.
Contact : Jeff Shih
Telephone : +886-3-3280800 ext. 6303

1.3 Description of EUT(s)

1 Product name Bluetooth Flash Disk

2 Product ID BT112FTTOS5, BT112FTTO7, BT112FTTO8
3 Supply Voltage DC 5V from USB port

4 Carrier Frequency 2400MHz to 2483.5MHz

5 Modulation Method GFSK,1Mbps,0.5BT Gaussian

6 Hopping 1600hops/sec, 1MHz channel space

7 Antenna Gain 1 dbi

8 Operation Temperature -20 to +70 degree

9 Compliant Bluetooth Specification Verl.1
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1.4 Operation Procedure

Bluetooth is a FHSS system, the output power and operating frequency of EUT are
NOT End-user adjustable. The applicant provide a “Btcli.exe” software installed on PC to
let EUT enter test mode, then we use Anritsu MT8850 to send Bluetooth HClI command
to EUT. Let EUT hopping on and transmit at every channel with highest power. Only
“output power” use conducted method, others are using radiated method. After MT8850
send the command to EUT , it can be removed , and the EUT keep hopping.

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.

Since the EUT is a bluetooth usb dongle with flash disk , the manufacturer provide 3
different memory size to test. Different model number means different memory size,
BT112FTTO5 is 64MB, BT112FTTO7 is 128MB, BT112FTTO08 is 256 MB . The circuit and
PCB layout are all the same. And the memory chips are pin to pin identical. After checking
the radiated spurious emission performance , we choose the 128MB dongle as the worst
case, which will be used in the other test.

1.5 Testing Method

The testing standard follows CFR 47, Part 15.247 and ANSI C63.4 1992, and
measurement method according to Public Notice DA00-705 (March 2000).

The Testing procedure is as following:
a. The EUT was plug in the USB port of PC and placed on the top of a rotating table 0.8
meters above the ground at a 3m chamber. The table was rotated 360 degrees to
determine the position of the highest radiation.
b. The EUT was set 3 meters away from the interference-receiving antenna.
c. The antenna is a broadband antenna, and its height is varied from one meter to
four meters above the ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the measurement.
d. For each suspected emission, the EUT was arranged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters and the rotatable table
was turned from O degrees to 360 degrees to find the maximum reading.
e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.
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NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is
120kHz for Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.
2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1
MHz for Peak detection at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video
bandwidth is 300 Hz for Average detection (AV) at frequency above 1GHz.

4. During the Output power testing, the manufacturer attach a test fixture which is a short
cable that replace the antenna. So we use conducted method to measure the power.
Hence the EIRP is the output power plus the antenna gain in dBi. 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 Emission PASS 8
15.209 Radiated emission Limits, general PASS 11
requirement
15.247(a)(1) |Channel Spacing PASS 18
15.247(a)(1)(ii1)|20db bandwidth /7 No. of channels PASS 20
15.247(a)(1)(ii)|Average Time of Occupacy PASS 25
15.247(b)(1) |Peak Output power PASS 30
15.247(c) Band-Edge Emission PASS 33

15.247(c) Spurious Emission under 25Ghz PASS 35
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Instrument Model Serial number | Calibration date
Desktop PC HP Pavillion 723D N/A N/A
Bluetooth Test set Anritsu MT8850A | 6K00000302 Feb, 12, 2003
(signalling unit)

Spectrum Analyzer Agilent E7405A uS40240202 Jun 01, 2002

Spectrum Analyzer R&S FSP 40 100034 Mar. 27, 2003

Antenna Schwarzbeck 184/185 July 01, 2002
BBHA9170A

Antenna Schwarzbeck 3097320 July 01, 2002
BBHA9120A

Antenna Schwarzbeck 152 July 01, 2002
VULB9163

Transient Limiter HP 11947A 3107A02062 Jul. 24, 2002

L.I.S.N Rolf-Heine 99012 Oct. 08, 2002
NNB-2/16Z

Signal generator R&S SMR 40 100210 Feb. 11, 2003




Report No.: ER/2003/60014
Page 8 of 49

4. Measurements |

4.1 Conducted emission SUBCLAUSE 15.207
Product Name: Bluetooth Flash Test Date:  July.2.2003
Disk
Model No.: BT112FTT06 Report No:  EM/2003/60120
Test Mode: Operation Mode Tester : Tom Chou
Test Result:  PASS Temperature 22°C
Humidity:  59%

Main TerminalsL

FREQ |QP1 |AVGI QP2 [AVG |QP |AV QP |AV

MHz |dBuV |dBuV |Factor |dBuV|2 Limit|Limit |Offset| Otfset
0.17] _40.3] 32.4] 2.96] 43.26] 35.36] 65.04] 55.04|-21.78] -19.68
0.32]  30.3[ 23.3] 2.84] 42.14] 26.14] 59.76] 49.76]-17.62] -23.62
0.69] 386] 193] 2.86] 41.46] 22.16] 56.00] 46.00]-14.54] -23.84
1.32] 262] 202] 2.90] 29.10] 23.10] 56.00] 46.00[-26.90] -22.90
5.16] 322] 233] 3.20[ 35.40] 26.50] 60.00] 50.00]-24.60] -23.50
86| 39.8] 29.6] 3.28] 43.08] 32.88] 60.00] 50.00]-1692] -17.12

1." =" denotes the emission level was - 10 dB beneth the Average limit,so nothing need to
re-check anymore.

2. QP1/ AVG1 value means the QP/AV reading without the factor.

3. QP2/AVG2 value means the QP/AY final reading with the factor.
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Product Name: Bluetooth Flash Test Date:  July.2.2003
sk
Model No.: BT112FTT06 Report No:  EM/2003/60120
Test Mode: Operation Mode Tester : Tom Chou
Test Result:  PASS Temperature 22°C
Humdity: 59%

Main Terminals:N

FREQ [OP1  [AVGI QP2 [AVG QP [AV [oP [AV
MHz (dBuV |dBuV |Factor |[dBuV|2 Limit|Limit |Offset] Offset
0.16] 411 34.5] 298] 44.08] 37.48] 65.5] 55.52] -21.4] -18.04
0.36] 38.50] 27.40] 292] 41.42] 30.32] 58.81] 48.81]-17.39] -18.49
095] 34.70] 21.300 2.81] 37.51] 24.11] 56.00] 46.00]-18.49] -21.89
1.34] 3060 25600 2.90] 33.50] 28.50] 56.00| 46.00]-22.50] -17.50|
6.59] 3490 22900 3.23] 38.13] 26.13] 60.00] 50.00]-21.87] -23.87
8.32] 40201 23.10] 3.27] 43.47] 26.37]60.00] 50.00]-16.53] -23.63

1." -" denotes the emission level was - 10 dB beneth the Average limit,so nothing need to
re-check anymore.

2. QP1/ AVG1 value means the QP/AV reading without the factor.

3. QP2/AVG2 value means the QP/AV final reading with the factor,
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4.1.1 Limits (EN55022)
Frequency range Limits dB(uVv)
Mhz Quasi-peak Average
0.15t0 0.5 66 to 56 56 to 46
0.5to 5 56 46
5to 30 60 50
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4.2 Radiated emission Limits, general requirement SUBCLAUSE 15.209
1. Transmit at 2402Mhz, The Spectrum setting : RBW=120Khz , VBW=120Khz, Vertical

s8G ite
EMI TESTING REPORT

Customer : Formosa Date: 2003-06-30 Time: 1327
Model :Flash dongle { Z40IMHz ) Polar. Vertical= 3M
Spec. : Raport MNo.:

Her. Ho.: File £=1]

Limit sFCC B Tester tAlex

Tmp. (C)223.0 Humid. (%) :58

Leval {dBavV)

T
LE
(18 ool
an L s
43 | BT P——— e
TR
' 1 '] - Ll
= l: ] ! |II ._!l‘u...-m-.-\.'\---"""“'-"\"ﬁ“dl
"f s Iu : l l] i "a-.'w.'r"'"l'wu
Wy L I! " -j|'.|l - L
1
14
T.
5 i : 1] 1) 1000
3@ 100 Te0 a0 400 BOO BoQ Ton
Frequency{MHE)
MEMD &
Ower Limkt Road RAntsnna Cable ot hiee
Frag Leire ] LimlE Lins= Laval Facktor Factor Factor
Mz i} di dB = 1] f5 1] di = 1E]
1 15. 2 29.25 -14.75 q 0,00 17.43 1.38 0,43 0,00
2 47 .44 33.83 -E.17 40,060 21,14 8 B B.51 0,00
T0.Td 15.30 -E. T0 40,00 22 .51 4. 18 0.63 0.04
| 103, 7T O T =14.6E 43,50 18 .50 B, 4% 0D.75 0, 08
156.10 ;L T ] 12, 66 43,50 17.13 1283 b.88 0. 00
f 185.20 27,53 =15, 07 43,50 1% 84 10.74 0.a8% {00
7 INT . BE 33.24 =10, 28 43,50 72 .64 G 60 1. 00 Boan
i] F3%, 64 29.402 16,28 46 01 16,88 1 0. 96 1. 08 0. o
=] A36.52 A0 48 =15.52 A (HD 15,12 1399 1. 37 [ nlx]
10 165,62 E e -13.15 46,00 16.77 14 . &1 1.48 0.00

11 431 .58 5. 78 =10 L8 16,00 1).858 16,26 l.6H 0,00



Report No.: ER/2003/60014
Page 112 of 49

2. Transmit at 2402Mhz, The Spectrum setting : RBW=120Khz , VBW=120Khz, Horizontal

Custemer: Formaosa

Model
Bpac.
Ear. No.
Limit

T T T T

FCC

Lawvel { dBUY)

TE-
63
e
48
L S |
Il '
wi) o o
21 i
14
T-
& y
30 100
HEMD:
Freq
MHE
1 146.40
2 156. 10
1 185,20
4 202 .66
K 233,52
i} 299 66
T 336. 52
B 431. 58
L T69.14

Flash dongle

i

56
EMI TESTING REFPORT

{ 2402MHz )

ite

Date:2003-0&-30 Time:13: 26

Polar. tHorizontal- 3M
Baport Ho.:

File i=1

Taster 1Blaex

Tmp. (Ch223.0 Humid, (%} :59

Ligwal

31.23
2,29
£9.55
31587
£9. 8B4
33.16
33 .34
35,75
41,13

Cwar
Limkt
df
=l2.27
=1 121
=13.595
=11.53
=16.16
-12.84
-12 .66
=1 0535
-4 87

b7

s T AR
AP AP AT
b ,.w-l'q.-l"-""
500 800 700 200 so0 1000

Freguency{MHz)
Limit HRaad Antenns Cable Orhae
Line Liewal Factor Factor Factor
de dB dif dn dB
1328 17.73 12.65 d.BG 0. a0
i3.50 1B .50 12.83 0.BE 0,00
43.50 17 .86 10.74 0.95 0. 00
£3.50 Z1.37 G.&80 1. 00 .00
46,00 17 .58 11.17 1.0 .00
46.00 18.90 13.02 1.24 0.00
46, 0o 17.98 13,559 L.} 0.oo0
A6, 06 17,83 16. 26 1.66 0. a0
6,00 16.63 22,13 2,37 00
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3. Transmit at 2441Mhz, The Spectrum setting : RBW=120Khz , VBW=120Khz, Vertical

SGS EMC Lab. Site 2
EMI TESTING REPORT

Customer: Formosa Date:2003-06=30 Time=:13:31
Madal tFlash dongle | 2441MHz | Folar. tVertical- 3IM

Spec. : Heport Mo.:

Ser. Mo.: File =1

Limit sFCC. B Taestar shlex

Tmp. (C) :23.0 Humid. (&) : 5%
Limvel [dBUWV)

Ta-
B
114 e
ag-
. =3 L
" ' 3 Py ' WP I T s
f =4 1 e
l'. -I-;——:- -: -I L) ' ﬁm_*- -._.Ihhl_..]-'\."ﬂ-‘l-'
g I | eaealaste
A th*“JJ' !
= RN [ e
¥l ll.l'."'t"'_-i ﬁ--j'.l g
21
14
T
- 1 i i 1 I
l‘Il- 10@ 200 3om A00 EOD w00 TO0 BDD w00 1o0@
Frequency[MHz]
MEMG 5
Lrrar Limit Bead Antenna Cable Other
Freg Lewal Limlt Lirua Lavel Factor Factor Factor
MH= dB dH dB dB dB dB dB
1 A3.88 A2 6 =T . G4 A0, a0 20 38 11.£%6 .41 o.00
i 2 47T .46 14.4%9 =5,51 40.00 22.39 11.60 0.51 $,.00
i 70.74 13.91 =6.09 40.040 23.51 G.Th Q.63 0.0u
| 202.66 1260 =10.H1 43.50 22.08 9. 80 L.00 0.00
5 23564 .42 =]15.5H d6.00 1838 10,96 1.08 0.0

& 363.68 33,34 -12.66 46,00 LT3l 14.55 1.47 0.0
] 431.5H 15, B4 =10.36 456.00 17.70 1626 1.64 Q.00
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4. Transmit at 2441Mhz, The Spectrum setting : RBW=120Khz , VBW=120Khz,Horizontal

& <8
EM| TESTING REPORT

Customer: Formosa Data: 2003-06-30 Tima:13:30
Model :Flash dongle | 2441MHz } Polar. tHerizontal— 3M
Spac. | Report Na.:

Ser. Ho.: Fila t=1

Limit :FCC. B Taster tAlax

Tmp. (Ci323.0 Humid. (%) :59
Leval (dBu¥]

Ta-
B3
(.14
48 - |
|
4z ] ol e E ]
— R 3 . I, Y L P
- I . : ' - bl it
s 2T & 1) Jl b |I||_ 4..-~.-._.""-""h" s
g, e’
b 4" i k il il -'IIJII-"-'-v e
b} ..n"'-'. ) .‘-I .‘l"l.! o ¥
21 L=
qd-
T
i i i i ] i ']
aa i@ 200 apo 400 -1-1:] 600 Too OB S00 1000
Frequency[MHz)
MEMC
Owar Limit Read Antenns Cablo Orhesr
Frang Laval Limit Linms Liewel Factor Factor Factor
MH= dB dB dB B df da dH
1 156,10 32,38 -11.12 43, 5l 18.67 12.83 0.E8 0,00
Z 185.20 20,80 =-13.51 43.50 LE.30 10,74 3.95 0.ao0
3 202 .66 3z, 51 =10:96 43.5%0 21.94 9,60 1.00 ., 60
4 23%.52 30,09 =1%. 51 46,00 17.83 1 T I I | L.09 0. 00
5 268 .02 31,06 =14._04 46,00 18.01 12.74 1:21 0. Dy
G 295, 86 32 04 =13.96 &6, 00 17.78 13.02 i.24 0.00
T 136,52 313.11 -12,89 4600 1. 715 13,909 9 ) 0,00
] 431.548 34,86 -11,14 41&. 00 16.92 16,26 1.648 f.o0
3 165 26 39, &0 -, 40 4600 15.13 i e I | 2.36 0. 00
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5. Transmit at 2480Mhz, The Spectrum setting : RBW=120Khz , VBW=120Khz, Vertical

Customar : Formosa
HModal tFlash dongle

Spec. g
Sar. Mo.:
Limit :FCC B

Leveal {dBul)
7o
83
BE

49

SGS EMC Lab. Site 2
EMI TESTING REPORT

{ 24B0MHE )

Date:2003=-06-30 Timail3d:3s
Palar. :Vartical- 3IM
Report No.:

Flle =1

Tester tAlex

Tep. {Cl:23.0 Humid. (%) 59

ar- J—

o8 1||,-i.l 1"» J.".L __,.ﬂ..l._ f_,'-'thl it

= .;-'i-'-—"'
)

21-
14
T
o i i !
an 10@ 200 oo
MEMDi:
Dwar
Frag Lizvra l Limik
HMHz A B
1 17. 46 15,65 =H,15
L TO.T4 35.41 -4 .59
i 202,66 33.25 =10.25
L 431.%H 16,14 -9, 86
g 5 diod. 20 S0, 90 =5.10

i A%, r.,__.'n. "
| AP IF,ﬂ_r_.-__.._.u'ﬂa.-'.-w-.-a-'r""
Ila_nll.ln."r\-""" e i
: ) . i 3
400 0D BO0D Yoo non S0 1000
Frequency|MHz]
Timit Eoad Antenna Cabls oLher
L s Lawm ] Factor Factor Factor
B dB diB dB di
40, i) 21.75 11,60 0.51 0. 00
40,00 A3, 04 2.6 0,63 0.00
43,50 22 .65 T 60 1.0 .00
46,00 18.20 16. 26 1. 6d 0. 00
46. 00 1853 22 .B5 252 .00
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6. Transmit at 2480Mhz, The Spectrum setting : RBW=120Khz , VBW=120Khz,Horizontal

Customar : Formosa
Hode |

Spac. :
Ser. HNo.:
Limik tFCC B

Ligwe] {dBUW)

¢tFlash dongle

[ 2480MHEZ

SGS EMC Lab. Site 2

EM| TESTING REPORT

Cate:2003=-06-30

Palar. tHorizontal=
Rnpnrt No.:

File =1

Taster tAlex

Tmp. {C1223.0

Time:13:34

s

Humid. (%) :58

—

TO-
£l
(18
48
=S k|
e | Sa __1_ = ~Jﬁﬁﬂivh'ﬁmﬁﬂre
- i PP T
JII- PRgRRE o ool
\,.-\.-'.!-"'
II' fil“‘%i 4,“? h{mMﬂFJ
i
ﬂ
Il
14
'-
1 i i (] i K % 1
% 100 200 308 400 500 s00 700 so0 200
Frequency[MHz]
BMEMD:
VT Limit Read RAntenng Cable Other
Freq Laval Limit Lines Leveal Factor Fackor Factor
MH= (= L] oH dn dH ds dh dB
1 146 .40 10,63 =12.87 43_.50 17.12 12865 d.88 0,00
. 15610 32.16 -11.34 43.50 18, 44 1Z.83 0.8Hd 0, (i
3 187.14 IN.AT =1%.33 43.50 1. 71 10,50 0,96 0.0k
i 202 .66 32.13 =11.,37 43.50 21,53 9. 60 1. 00 0.00
5 230,532 11 . =14 .5%94 46 .00 18. 7 B s B 1.09 .00
6 2AR .02 31.:37 =14.63 46,00 17.42 12.74 1.21 . 00
7 299 ;66 az. 14 =]13. 26 4600 14,48 13.0:2 .24 Q.00
d 336.52 31.08 =14.0F q&.00 1&. A1 13,4908 1.37 0,00
a8 JE3 .68 31.608 -14.32 46,00 15. 66 14.55 1. 47 0, (i
10 431.58 35.46 =10, 54 ik, 00 17.53 16.26 1.68 0. G0
11 Ta%, 14 39,85 =, 15 46,00 15,35 22,12 2.37 0.0

L

1000



4.2.1 Limits

Frequency

(MHz)

Field Strength
{microvolts/meter)
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Measurement Distance
{meters)

0.009 - 0490
0,490 - 1.705
1.705 - 30.0
3 - 88

B8 - 210

216 - 9al)
Above 960

2400/F(kHz)
24000/F{kHz)
a0

[ ()

[ 5()

200

500

300
30
30

Tl Tl Tl Tl



4.3 Channel Spacing

# Agient 14:32:84 Jun 27, 2003
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SUBCLAUSE15.247(a)(1)

L Marker

Mirl & 1.835 MHz|

Ref @ dBm Atten 18 dB @.151 4B Select Marker
el "/1 3 {3 3 4
LEIQ ..rl'.lll_r _"._..".II|L
18 ‘__’_,_u-f = -
dB/ Normal
Delta
| Mar -
Delta Pair
- (Tracking Ref)
Ref Dalta
Start 2401 GHz Stop 24085 GHz
sRes BH 100 kHz “UBH 108 kiz sSweep 5 ms (401 pts) Span Pair
Markar Trace Tvpe K Axig Amplicude Eﬂaﬂ E![E&[
iR {1y Freq 2403008 GHz -18.61 dBw |
1a €1 Freq 1.835 MMz B.151 98 |
' Off
More

e r——

1ot2
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2 Agilent 14:37:56 Jun 27, 2803 _L Peak Search
Mkrl & 978 kHz
Ref @ dBm Atten 19 4B @327 4B
Peak T T Meas Tools»
Log T _"-l.,1 \,/*v W"-.
19 F"
e =
dB/ AT N, Next Peak
™,
Next Pk Right
danKer i
kHz
: Haxt Pk Left
—
Start 2.477 GHz Stop 2.481 GHz
sRes BH 108 kHz wyBH 188 kH= #Sweep 5 ms (401 prs)
Markar Trace Typa — X Aniz Amplituda
iR i1 Freq 2 A78A GHz -18.87 dBEm
14 13 Freq 978 kHz 8.327 dE

Channel separation

Lowest channel

Highest channel

1035Khz

970 khz
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4.4 No. of carrier frequency / 20db Bandwidth

: 20

of 49

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

% Aglent 12:38:49 Jun 27, 2003 L Marker

E:;kﬂ dBm Htean 18 dB SEIH':I' Hirkil'

Log L ¢ 3 45

18

4B/ allll Marker Trac

Iﬁutn 1 2

Readout
Frequency

ML &2

53 FC

Start 2481 GHz Stop 2.483 GHz [ Jo ;I

#Hes BH 108 kHz sYEH 188 kHz Sueep 10 ms (481 pts)

Number of channels = 79



Split the whole frequency band into two.
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% Aglent 1233:49 Jun 27, 2003 L |Frtq 7ehannel
Ref @ dBm Fitten 18 4B | Cantar Fra
Fy 2,421 90800 GHz
Lag

14

dB/

E.AIEIEMEE

[HL 52
53 RO

Start 2481 GHz
afies BH 10l kifz

No Paak Found

AUEH 188 kHz

sSweep 18 ma (481 pes)

Stop 24041 GHz

1Z41:13 Jun 27, 2083

ket B dEm

Bteen 18 dB

]
i1

-

M1 52
53 FC

Select Hll‘kl:

Delta P4
{ Tracking Ref
Ref [ledts

49
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20dB bandwidth at lowest (2402Mhz), middle(2441Mhz), highest channel(2480Mhz)

% Aglent 14:17:88 Jun 27, 2003 L
Mkrz & 585 kHz
Faf & dEm Ftten 18 dB #4453 dB SEIEI.':'[ Marker
Peak
N 2
y v
dB/
— . :
"
(1]
=-34.9 Ker
dBm l:'H?

Center 2482 GHz Span ¢ MHz
sRes BW 18 kHz WEH 38 kHz sSwaep 7B ms (401 pre)
Markar Traca Type i Axic Amplitude
1 (% 5] Frag 2482808 EHz -14.83 dBn
iR 1 Frag 2481585 6Hz =35.57 din
2a 1y Frag B85 kHz H.483 dB

Channel bandwidth = 885 KHZ
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L

Peak Search

Mir2 & 925 kHz

Raf 8 dBm Ftten 18 4B -8.229 dB8
Peak . Heas Tools»
i;g PV ke ,K
rd""i.wll o L ] H.E.H.'
dB/ i::\:huw s ] Hext Paak
I P ™
—— TITA [ -
i . Next Pk Right
ray kHz
Center 2.44]1 GHz Span 2 MHz
*Res BH 10 kHz wUBH 38 kHz *Sweep 2B ms (481
Harker  Trace Typa X Puic Anpliouds
1 {12 Frag 2. 441125 G4z =14,39 dEm
2k {1 Frag 2. 448558 GHz =34.41 dEm
Za £1) Frag 925 kHz -8.229 df

Channel bandwidth =925 KHZ
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% Agilent 14:14:55 Jun 27, 2083 L Marker
Mkrd & 280 kHz
eak
Log : % 3 2
B/ i i Mozt lo Normal
1
= R
' Delta
(O ar
-35.3 -LH
dEim Z . Delta Pair
=12 B (Tracking Ref)
Ref [lalta)
Cemer 2.48 GHz Span 2 MHz
oRas BH 18 kiz WEH 38 kHz sSweep 28 ms (401 pts) Span Pair
Marker  Trace Type i Awie Amplitecs  JoPan Center
| 13 Frag 2.438125 GHz =15.34 dEw —_———————
2R {13 Freg 2.479598 G4z -35.31 dEm
28 (1) Frag BBA kHz -8.497 db 111
More
1 of 2

Channel bandwidth =880 KHZ



Report No.: ER/2003/60014
Page : 25 of 49

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

1. Number of staying at Lowest channel (time domain), 2402Mhz

¢ Aghent 13:45:48 Jun 27, 2003 L Sweep

kaf @ d8m Atten 18 dB l
Pask Sweap Tflu‘

|
L i |
! n!l.!. |

Center 2.402 GHz Span @ Hz
Res BH 108 kHz WJEH 188 Hz Snae 316 s { pts)
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2. Number of staying at middle channel (time domain), 2441Mhz

2 Agilend  13:44:39 Jun 27, 2003

Faf B dBm

Httan 18 4B

Peak
Log

e | [ |l

HL 52
3 b5

Center 2 441 GHz
Res BH LBA kHz

sYEW 188 kHz

Span @ Hz
Sweep 3.16 5 (401 prs)

of 49

Sweep

Sweep Time
3168 =«

Sweep
Singhe Lone

Auto Sweep
tnmlhg

m
—_—

Pointsi
401
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3. Number of staying at Highest channel (time domain), 2480Mhz
A Aglent  13:46:22 Jun 27, 2803 L Sweep
Ret B dBm Atten 18 4B S i
eep Time
Peak 3160 =
Log
1@
dB/ I Sweep
Smgle Cont
Auto Sweep
| Coupling
SR 3H
8l | 1]
Wl §2
53 FS |
Polnt
4@l
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4. Packet length of each pulse
% Aghent 13:58:21 Jun 27, 2003 L
Mkrl & 395 ps
Ket @ dBm Htten 19 dB -3.591 4B
Peak
Log
1@ 1
dB/ q#w i W
|
560,000
660.000000d ps
-3.591 HB
Wl 52
S3 Vs

[

JAITH

Center 2.48 GH=
Fes BH 188 kHz

4.5.1 calculation

sUEH 188 kHz

Span @ Hz

Sweap 1 ms (481 pts)

Marker

Select Marker

1 2 3 4

Normal

Delta

Delta Pair
{Trecking Ref)
g B

Span Pair

Center

Span

Off

Hore
1of2

At these channels, there are 32 bursts in 3.16 sec. Time period of each burst is 660
M Sec. So the occupancy time within 30 second is (30/3.16) x 32 x 660 = 2005064

Sec = 200.506 mSec = 0.2 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.
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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)
Hkrl 2.481975 GHz
Ref @ dBm Ftten 18 dB =18.53 dBm Select Marker
Peak . 1 2 3 4
Log al
dB/
2.48197508@ GH= Delta Pair
== {Tracking Ref)
53 fiBm ]
Ml 52
Span Pair
>3 FL Center
Center 2,482 GHz Span 2 MHz
#fes BH 1 MHz +/BH 1 MHz sSweep 5 ms (481 prs)

The Power (ERP) = Output power + cable loss + antenna gain

= -10.53 dbm + 3.6 db+ 1 dBi = -5.93 dbm
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Transmitter transmit at middle channel (2441Mhz)
i Agllent  13:56:17 Jun 27, 2003 L Peak Search
Mkrl 2.441230 GHz
Faf 8 dBm Fiten 18 4B -18.81 dBem
Peak Meas TnulE]
Log . o ,,-_..L -
1“‘ L e |
dB/ Next Peak
Next Pk Right
GH=
Hext Pk Left
M1 52
83 FC Min Searc
Pk-Pk Search
Center 2.441 GHz Span 2 MRz Fg’{ y
#Ras BH 1 MYz sWBH 1 MHz 5ueen S ms (401 pra)

=

The Power (ERP) = Output power + cable loss + antenna gain

=-10.81 dbm + 3.6 db+ 1 dBi = -6.21 dbm
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Transmitter transmit at highest channel (2480Mhz)
¥ Aglent 13:57:51 Jun 27, 2083 L Marker
Mkrl 24808185 GHz|!
gaf @ dBm Ftten 18 dB -11.19 dBw || & afect Marker
Bk
Log -
dB/
| Marker
2.4p018508¢d GH= Delta Pair
-11.19 HBm (Tracking Ref)
Delta
Ml 52
3 FC Span Pair
Span Center
Center 2.48 Ghz Soan 2 MHz
#Ras FH 1 MHs IR 1 MH> #5wann G ma (AR nesd

The Power (ERP) = Output power + cable loss + antenna gain

=-11.19 dbm + 3.6 db+ 1 dBi = -6.59 dbm

So the max power happens at 2402Mhz , which equals

to —5.93 dbm = 0.255 mW

Limits:

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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SUBCLAUSE15.247(c)

¥ Agilent 11:86:27 Jul 3, 2083 Marker
Mkrl & =2.41 MHz
Ref 67,99 dBull/m  PAtten 5 dB Ext PG 38 dB -32.17 dB Select Marker
Peak
e %
1@ —F
'EE.I"P f/ﬁ 1.'\%\
e e = "'i- st g ""qf 1 v
]
o |harker
dEpVf—
4B
Start 2.398 GHz Stop 2.403 GHz
sRes BH 109 kHz VEH 188 kHz WSweep 4@ ms (481 pts)
Marker Trace Typa A Axig Amplituda 1
1k gL Frag 2.48203 BHz 58.43 dBuUsn
1a cL Frag =241 MHz -32.17 dH
i (4] Frag 2.399E68 GH=z 17.7 dBpl n

— e e L~ T

A:\BB9120D.ANT file loaded
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i Aglent 11:09:89 Jul 3, 2003 Marker

=

Mkrl & 3.59 MHz
Ral 67.99 4B m Attan 5 dB Ext PG 38 dB -38.12 dB Select Marker
Peak 3 4
A==
dB/ ;D"\
A S .
""ﬂ-l“"‘r h e = o
E-l; 5 Marker
dBLY/ MHZ Delta Pair
{Tracking Ref)
: Raf [elta
Start 2.479 GHz Stop 2.485 GHz
#Res BH 100 kHz UBH 108 kHz sSweep 48 ms (481 prs) Span Pair
Markar Trace Typa H fixis Amplituda Span M
18 (13 Froq 2,48882 GHz 46.09 dBull/n
1a (1) Fraq 3.59 Mz ~38.12 dB
3 ¢1) Fra 2,48361 GHz 16.86 dBpll/n

A:\BB91200.ANT file loaded

L ower bandedge Upper bandedge

Band-edge difference 32.17 db 30.12db
from main channd

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, and it must comply with the
limit in 15.209.
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4.8 Spurious Emission under 25Ghz (from 1Ghz) SUBCLAUSE15.247(c)

1. Transmit at 2402Mhz
1Ghz — 18Ghz , Vertical

% Aglend 16:23:25 Jun 38, 2063

Trace/View

Mikrl 2.49 GHz
EaFkEE_EI‘EI dBuV/m  eftten @ dB Ext PG 38 4B 51.28 dBpl/m
&3

Trace

[
L=
3

D _JJV -

54,9
dBL GH

.84 dBpVim

ML 32
$3 FC
A AA

Start 1 GHz atop 18 GHz
Res BH 1 MHz VEH 3 MHz #Swesp 200 ms (481 pts)
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18Ghz — 25Ghz , Vertical

B Agilent 16:42:11 Jun 38, 2803
il | Peak Search

Meas TunisJ

Next Peak

Mkrl 2598 GHz]
Ea{ﬂﬁﬁ.ﬂﬂ dBV/m  #ftten @ dB Ext PG 38 dB 43.15 u:iEh..l'u'.r"rll'lz
4]
{Log
1@
dB/

Next Pk Right

0| Mar
54.0 ker

vk 25000000000 GHz

Mext Pk Left

Ml 52
83 FC
A AA|

Start 18 GHz Ston 25 GHz
Res BH 1 MHz VBH 3 MHz #5neep 288 ms (401 prs)

A:\EB9170.ANT file lpaded




1Ghz — 18Ghz , Horizontal
¢ Aglent 16:21:24 Jun 38, 2003
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Ref 66.99 dBuV/m

sFtten @ dB Ext PG 38 4B

Mkrl 2.48 GHz

Feak
Log

49.2 dBpl/m Tr“g,
2

18

- 1

dB/

B

Bl ]

o T
4.8 W—”"FJ’ =

M1 52
53 FC

A AA|

Stare 1 GHz
Res BH 1 MHz

WEH 3 MHz

Stop 18 GHz
eSveep 200 ms (401 pire)
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18Ghz — 25Ghz , Horizontal
Fe s 16:43:87 Jun 38,
Aghent un 39, 2003 Peak Search
Mkrl 24.37 GHz
Ret G593 dBRV/m  eArten @ dB Ext PG 32 dB 42,36 dBpY/m
hPuuk ] Meas Tools
Log
1@
dB/
ke MWWW
1]
54.0 .
B/ 2&.&?3%@@ 0 GHz
42.35 dBuUfm Next Pk Left
ML 52
53 FC
s Min Search
Start 18 GHz Stop 25 GHz
Res BH 1 MHz VBH 3 MMz sSveep 200 ms (401 pts)

A:\BBIL70.ANT file loadad




2. Transmit at 2441 Mhz

1Ghz — 18Ghz , Vertical
Rt Agilent 156:29:39 Jun 3@, 2093

Report No.: ER/2003/60014
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Ref 66.93 dBpV/m  #Atten @ dB Ext PG 30 4B al.41 4By m

Mkri 2.45 GHz

Tra::a'

Faak
Leg

18

dB/

0 Tl

Mw

54.8 i
dBpl /| @ G

a8V m

ML 52
$3 FC

A AA

Start 1 GHz
Res BH 1 MHz VEBH 3 MHz

No Peak Found

Stop 18 GHz
Sveep 708 ms (481 pts)




Report No.: ER/2003/60014

Page : 40 of 49

18Ghz — 25Ghz , Vertical
% Agilent  16:4@:51 Jun 38, 2003 Peak Sear::h'
Mkrl 24.91 GHz ;
Ref 66.93 dBull/m #Atten @ dB Ext PG 38 dB 43.45 dBpV/m
Peak Meas Tools
Log
1@
dB/ Next Pea
Next Pk Righ
[l Hacker :
depv/m 24.8100000d0 GHz ‘
43.45 dBpU/m ‘ Next Pk Lef
Ml 52
53 FC Min Searc
IR AA|
Pk-Pk Searc|
Start 18 GHz Stop 25 GHz
Res BW 1 MHz VBH 3 MHz #Sweep 200 ms (401 pts)
R:\BEB9170.ANT file loadad
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1Ghz — 18Ghz , Horizontal
i3 Agilent 16:28:33 Jun 30, 29083 ' Marker
Ref 6639 dBuli/m #Atten @ dB Ext PG 30 s, s e
 |a1=] : WS m eHE
el ten Ht dB 00.21 dBRY/m Select Marker
Lea 1 2 3 4
1@ 1 ——
dB/ ?

P UG J PR il S
LDI ,r/ g

Delta)

54.0
By 0eqd G | Delta Pair|
2 P m (Tracking Ref)
Delta
Ml 2
S$3 FC
A A
l
Start 1 GHz Stop 18 GHz
[Res BH 1 MHz YOH 3 MHz ___ eSweep 280 ms (481 pts)

No Peak Found
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18Ghz — 25Ghz , Horizontal
- Agllent  16:3%:34 Jun 30, 2003 Peak Search
Mrl 24.16 GHz
Ref B6.99 dBpW/m wAteen @ dB Ext PG 38 4B 42.35 dBpV/m

Peak Meas Tools»

Wﬁ

Next Peak

| e

Next Pk Right

Next Pk Laft

Start 18 GHz Stop 25 GHz
Res BH 1 MHz VBH 3 M4z eSweep 280 ms (401 pes)

A:\BES178.ANT file lnaded
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3. Transmit at 2480Mhz
1Ghz — 18Ghz , Vertical
A Agilent  16:32:09 Jun 3@, 2003 Trace/View
Mkrl 2.49 GHz
E:;EE.EE dBud/m wFtren @ dB Ext PG 30 dB 5186 dBpl/m Trace
Log 1 Z 3
1@ A
dB/ Clear Hrite
I — fﬂ"-’-m —
|D' Max Hold
54.0
ML 52
53 FC View
A AAY
‘ Blank
Start 1 GRz Stop 18 Oz | 1"'“,’ .
Res BH 1 MHz VBH 3 MHz *Sweep 200 ms (401 pts) 4

No Peak Found
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18Ghz — 25Ghz , Vertical

-ﬂi w 16:38:51 Jun 3@, 2083 Peak Search
Mkrl 24.98 GHz

Ref 56.99 dBuV/m #Htten B dB Ext PG 39 dB 43.86 dBp\Y/m

Paak Meas Tools»

Log

1@

de/ Next Peak

B T il A

EL : Marll Next Pk Right

4Bt 24.980000000 GH= e
43 V¢ m Next Pk Left

M1 52

53 FC

A AR|

Stare 18 GHz Stop 25 GHz P?{i

Res BH 1 MHz VBH 3 MHz #Sneep 200 ms (401 prs)

A:\BES178.ANT file loaded




1Ghz — 18Ghz , Horizontal
- Agllent 16:32:56 Jun 30, 2083
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Ref 66.93 dBN/m #Atten B dB Ext PG 38 dB

| Trace/View
Mkrl 2.49 GHz
53.14 dBpl/m

Feak
Log ;

1@
dB/

Jaf“

Dl .

o

@ GHz

dBpl /1

54,9
.14

WY m

ML 52

$3 FC
A AA

Start 1 GHz
Res BH 1 MHz

MNa Peak Found

VEH 3 MHz

Sveep 200 ms (481 pts)

—_—————

Stop 18 GHz
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18Ghz — 25Ghz , Horizontal

3 Agllent  16:38:81 Jun 3@, 2003 Peak Search

Mkrl 24.90 GHz]

Ref 66,92 dBuW/m #Atten B dB Ext PG 20 dB 4219 dBpY/m
Peak Meas Tool
Log
18
dB/ Next Peak

- WW W ]
EL . —Hﬂﬁkﬂ' Next Pk RI"'I'I
depu/g 24.500000000 GHz

4.19 dBpVrm Next Pk Left
ML 52
53 FC
A AA
| M

Start 18 GHz Stop 25 GHz e

Res BH 1 MHz
A:\BEBIL70.ANT file lnaded

VBH 3 MHz aSwesp 200 ms (401 pis)
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APPENDIX: Photographs of Test Setup

<Photos are saved separately>



Report No.: ER/2003/60014
Page . 48 of 49

APPENDIX : Photographs of EUT

Internal Photos

<Photos are saved separately>
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External Photos

<Photos are saved separately>



