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VERIFICATION
WE HEREBY VERIFY THAT:
The EUT listed below has completed RFI testing by PEP Testing
Laboratory and it does comply with the limitation of FCC Part 15,

Section 15.247 limitations .

The tested configurations and the facility complies with the radiated
and AC line conducted test site criteria in ANSI C63.4-2003.

Any data in this RFI report is “ reference “ only.

APPLICANT : ROYALDIGITAL INC.
PRODUCT : Bluetooth GPS

FCC 1ID : SHBBS4100

MODEL : BS4100

. & Tour

M. Y. TSUI / President

PEP Testing Laboratory
12-3FL., NO. 27-1, Lane 169, Kang-Ning St.,
Hsi-Chi,  Taipei  Hsien, Taiwan, R. O. C.
TEL : 886-2-6922097 FAX: 886-2-6956236
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FCC ID : SHBBS4100 REPORT NO. : E940857

I . General Information

The equipment under test (EUT) is Bluetooth GPS, FCC ID SHBBS4100, model BS4100.
The EUT 1is designed for the applications such as car navigation purpose. The working
frequency is 2400-2483.5MHz. 3.7V lithium battery, vehicle charger or alternate adapter
model TCR are used as power source to EUT. For more detail specification about EUT,
please refer to the user’s manual.

Test method: According to the major function designed, the placement and operational
function of EUT and support device PDA were set to proceed with test. The test was
respectively carried out on the operational condition of Tx-On mode: continuous transmission
state between PDA and EUT that was supplied by vehicle charger, adaptor model TCR. The
worst-case test result of each test mode was recorded and provided in this report.

At the frequencies where the peak values of the emission exceeded the quasi-peak limit, the
emissions were also measured with the quasi-peak detectors. The average detector also
measured the emission either (A) quasi-peak values were under quasi-peak limit but
exceeded average limit, or (B) peak values were under quasi-peak limit but exceeded average
limit.

1.1 Description of EUT

EUT Type : Bluetooth GPS
FCCID : SHBBS4100
EUT Model No. : BS4100

Frequency Range : 2.402~2.480GHz

Support Channel : 79 channels

Modulation : GFSK

Antenna Type : Comply with FCC Part 15, Section 15.203;

Power Supply : 1) Manufacturer : CHANNEX TECHNOLOGY CO., LTD.

Model No. : TCR
Input : AC 100-240V  50/60Hz
Output : DC 5V 650mA

2) DC 12V - Car Charge

3) DC3.7V ----- From Battery

Power Cord : N/A
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1.2 Supporting Devices for EUT testing

1. DC Power Supply Manufacturer :
Model Number :

2. PDA Manufacturer :
Model Number :

SCHMIDT
EPS-3030SD (DC-0-30V)

HP
iPAQ 2100
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1.3 EUT Test Setup Configuration

(A)Test Procedure: As required by ANSI C63.4 (2003)

(B)Channel Verification: In order to force selection of the typical channels for testing,
Dungle was connected PC through USB interface and using the driver “CSR
BlueSuite”, under WinXP to force the channel selection by control PC, then set the
EUT in high power and continuously transmitting mode for detecting the operating
frequency, the test result for 79 channels is operating within 2400-2483.5MHz band.

(C)Measurement Procedure: As required by FCC Partl5, Section 15.31(m) measurements
on intentional radiators or receiver should be performed at three frequencies for
operating frequency over I0MHz, one near top, one near middle and one near bottom.

(D)Test Channel: Due to the support channels are 79 channels, the selected three
frequencies for testing would be 2.402GHz near top for CH LOW, 2.441GHz near
middle for CH MID and 2.480GHz near bottom for CH HIGH.

(E) At the frequencies where the peak values of the emission exceeded the quasi-peak
limit, the emissions were also measured with the quasi-peak detectors. The average
detector also measured the emission either (a) quasi-peak values were under
quasi-peak limit but exceeded average limit, or (b) peak values were under quasi-peak
limit but exceeded average limit.

(F)In this RFI test report, we provided the worst case conducted emission test data and
radiated emission test data. The entire testing data was recorded and provided in this
report.
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1.4 Channels Verification

PDA

/

Receiving ANT

EUT || Adapter

| | ‘ p{ Spectrum
N
4" 3m\[}A
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a. EUT Type : Bluetooth GPS
b.EUT Model : BS4100
c¢. TX Channel No. : 79
Channel 01: 2402 MHz Channel 28: 2429 MHz Channel 55: 2456 MHz
Channel 02: 2403 MHz Channel 29: 2430 MHz Channel 56: 2457 MHz
Channel 03: 2404 MHz Channel 30: 2431 MHz Channel 57: 2458 MHz
Channel 04: 2405 MHz Channel 31: 2432 MHz Channel 58: 2459 MHz
Channel 05: 2406 MHz Channel 32: 2433 MHz Channel 59: 2460 MHz
Channel 06: 2407 MHz Channel 33: 2434 MHz Channel 60: 2461 MHz
Channel 07: 2408 MHz Channel 34: 2435 MHz Channel 61: 2462 MHz
Channel 08: 2409 MHz Channel 35: 2436 MHz Channel 62: 2463 MHz
Channel 09: 2410 MHz Channel 36: 2437 MHz Channel 63: 2464 MHz
Channel 10: 2411 MHz Channel 37: 2438 MHz Channel 64: 2465 MHz
Channel 11: 2412 MHz Channel 38: 2439 MHz Channel 65: 2466 MHz
Channel 12: 2413 MHz Channel 39: 2440 MHz Channel 66: 2467 MHz
Channel 13: 2414 MHz Channel 40: 2441 MHz Channel 67: 2468 MHz
Channel 14: 2415 MHz Channel 41: 2442 MHz Channel 68: 2469 MHz
Channel 15: 2416 MHz Channel 42: 2443 MHz Channel 69: 2470 MHz
Channel 16: 2417 MHz Channel 43: 2444 MHz Channel 70: 2471 MHz
Channel 17: 2418 MHz Channel 44: 2445 MHz Channel 71: 2472 MHz
Channel 18: 2419 MHz Channel 45: 2446 MHz Channel 72: 2473 MHz
Channel 19: 2420 MHz Channel 46: 2447 MHz Channel 73: 2474 MHz
Channel 20: 2421 MHz Channel 47: 2448 MHz Channel 74: 2475 MHz
Channel 21: 2422 MHz Channel 48: 2449 MHz Channel 75: 2476 MHz
Channel 22: 2423 MHz Channel 49: 2450 MHz Channel 76: 2477 MHz
Channel 23: 2424 MHz Channel 50: 2451 MHz Channel 77: 2478 MHz
Channel 24: 2425 MHz Channel 51: 2452 MHz Channel 78: 2479 MHz
Channel 25: 2426 MHz Channel 52: 2453 MHz Channel 79: 2480 MHz
Channel 26: 2427 MHz Channel 53: 2454 MHz
Channel 27: 2428 MHz Channel 54: 2455 MHz
Frequency Range : GHz to 2480 GHz
Note :
1. All channels located in the frequency range as below :
2.4 GHz --- 2.4835 GHz v| Yes No
Typical Channel for testing :
Channel Channel Frequency
Number (GHz)
LOW 1 2.402
MID 40 2.441
HIGH 79 2.480
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II.15.207 Power Line Conducted Emission Test

2.1 Testing Description

ACI120V I/P {

l f Adapter EUT
LISN
PDA
[
Spectrum

2.2 Software Using

The driver of “CSR BlueSuite” is used to select the support channel as

mentioned on section 1.3 (b) listed above
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2.3 Test Result
EUT Model No. BS4100 (LINE)
Detector : Peak Value

IBEERIFAGDBIRAT
PEP Testing Laboratory

Cacall: 560 File#: FCC CLASS B([QF) .EMI Dace: 2005-12-05 Time: 14:36:22
Eoovell ol Bina WS
- 1 1 | - A
— -
,-'J‘R o FOC CLASS BIRF] |
o T B i | E58 O [ 99 28 H e
T (vahg, 15 Aav)
s it
"\""il" 1
g ase 2 o.f 1 x mw w EL
Frogpuamsy (WHE)
Trace S55
Bicm : #hih-Chi : Conduction Ho.l{Long)
Condition:d: PFOC CLASS B{QF] LISH.LI{lBA} LIHE
aue 1 ES408587
powWer 1 AC 120 GOH=
mEmo : Poak Value
i Final Test
1 TCR
Page: 1
ET Limait Reacd Fraoh= Cable
Fregq Lewvel Limit Lime Level Factor Loas Remark
MH=z dpu¥ AE ABuW dBEuv 3B AR
11 2.186 59.60 -4 60 E4.20 59.4D0 L+ J B | 0.10 QF
2 1 0. 248 59.60 -2.232 6Bl.B8 59,31 Q.10 019
3 G.308 S54.75 -5.27 €0.02 54.55 Q.10 0. 10
4 | 0.341 52.98 -6 .20 59.18 52.78 0.L0 0,10
5 1 Q.435° &£9.20 T.95 57:.15 49.00 0,10 010
-] 1.123 45.69 -10.31 56. 00 45_39 L O s | D.20
0 2.001 4%.30 -10.70 S56.00 &5.00 g.10 0.20 QP
B i 3.491 49.20 -&.80 G56.00 48.85 g.10 0.25
] 5.380 44.189 15.81 60,30 43,77 L I 0,26
iad 8.8&3 i% .05 -24.95 &60. 30 34 .48 0,27 .30

Page 11 of 55



PEP Testing

Taipei Hsien, Taiwan, R. O. C.
TEL: 886-2-26922097

FCC ID : SHBBS4100

Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,

FAX: 886-2-26956236

REPORT NO. : E940857

BEENRDBRAT
PEP Testing Laboratory
Cata#t: 47 File#: FCC CLABE BI{AV) .EMI Date: 2005-12-05 Time: 14:37:18
Lovel (dBuy)
0
|
LT, HOC CLASS BIAV]
T I || |
1
LI
2 B
3 . 13 . . . .
4
5
[
Co1s02 0.5 1 2 5 10 0 0
Fraaquancy (WH)
Bite : 8hih-Chi : Conduction No.l{Long)
Condition: FOU CLASS B{AV] LISN.L(1&A) LINE
euk : E940B57
pOwWer = AC 120V B0H=
memo : Peak Value
memo : Final Test
meEma : TCR
Fage: 1
Owver Limit Fead Frobe Cabla
Freg Level Limik Line Level Factor LoBs Remark
MHEz  dBuv dE dBuvV  dBuv dB dm
1 0.185 42,20 -12.06 54,286 42.00 0.10 0.10 Average
2 n_248 34,99 -1&.83 §El.82 34 .70 0.10 0.19 Average
3 0.307 30.00 -20.05 650,05 29.80 0.10 0.10 Average
4 0.347 £5.40 Z3.63 49.03 25.20 .10 0.10 Averaga
5 0.428 22,60 -24.69 47.29 23.40 0.10 0.10 Average
& 1_340 Z3.40 -12.60 46 .00 33.10 Q.13 0.20 RAverage
7 3.489 20.35 -25.65 46.00 20.00 0. 10 0.25 Average
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EUT Model No.: BS4100 (NEUTRAL)
Detector : Peak Value

IEBERRRNBRAT
PEP Testing Laboratory

Data#; B55 File#: FCC CLABZE BI(QP) .EMI Date: 2005-12-05 Time: 14:23;44

 Level (dBuY)

HI: CLASS BIEP)

n - I
- 3 H H
AN

nﬂ.l!-.i s 1 F 4 5 10 Pl 30
Fraguency (WH)
Trace &54
fike : Shibk-Chi ¢ Conduction Ho.l1({Long)
Conditian: FOOD CLABR E(QOPF] LISH _N{1EA] MNEUTRAL
euk : ES408%7
power « AC 130V 60HE
LT e : Peak Value
: Final Test
1 TCR
Fager 1
owvar Limit Read Froha Cable
Freq Lewval Limic Line Leval FacrLor Lose Remark
MH= dBuv dB dBuWY dBuV 4B dB
11 0.186 &1.00 =3.20 64.20° E&0.8D G.10 0.10°Qp
2 1 0.249 55.00 .78 &1.78 54.70 Q. L0 0.20 QP
| 2.305 47.30 12.80 60.10 47 .10 g.510 0,10 Qp
4 2.368 44 .30 14 .23 SH.5Z2 44 .10 0. L0 Q.10 .Qp
5 1 0,440 57.03 o.0a 5T.97 S6.83 2.:0 Q.10
B 1 2.634 54 .08 =], S S56. 00 53.88 210 0.10
T4 G871 L i -2 . HE} S6. M 52,83 B.L0 Q.17
B | 1.%928 4%.00 -7 .00 SE.00 48.70 g.10 0.20 QF
9 1 3.779 L2 52 -3 _48 B G0 52.1a d.10 b.28
1d £.380 a&47.48 =12.52 E0.00 4T7.08 G.16 O.26
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IBERRENERAT
PEP Testing Laboratory

Datad: 46 Fileg: FCC CLASS BIAV)  EMI Date: 2005-12-08 Times: 14:24:20
Lewd idBuay
i
[ i
H".“"‘:—-,-.._h__ ; | | FE;E CLASS _Blﬁ_i"fl
1 = = |
2
40 &
1! d
5 { g
E T
'ﬁ]ﬁtl L -] 1 | & L] n kL4
Freyguency (hHZ)
Zite : 8hih-Chi : Conduction Ho.l(Longl
Condition: FOO CLASS BIAV] LISH.MN(l6A) REUTRAL
eut = EQ4QBST
pOwer z AD 120V E0HE=
meamo : Peak Value
memo : Final Test
ME MG L -
Pagm: 1
Owvear Limie Read Prabe Cable
Fregq Level Limit Line Lewvel Factor Lose Remark
MH=z dauvy dB dauY dauy dB 48
1 0.185 45.80 =B.36 54 .26 45. 70 0.10 0.10 Average
¥ 0.246 40.69 =-11.20 51.85% 40.40 0.14 0.1% Average
i 0.303 ¥3.30 -15.86 BEd.16 13.10 0.10 0,10 Average
4 0_3&6 F1.70 -1&.B9 48_.59 31.80 0.10 0.10 Average
5 0D.433 Z28.60 -18.589 47.1% 28,40 0.10 0.10 Averaga
& D.6%2 25.50 =-20.50 46,00 25.30 0.10 0.10 Averaga
7 0.854 27.315 -18.E5 46 .00 27,10 0.10 0.15 Average
a8 1:820 38.30 -7.70 4&.00 38.00 0.1Q 0.20 Average
¥ J.B840 271.9% =18.01 46,00 27T.60 Q.10 0.2% Averags
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2.4 Conducted Emission Test Photo

EUT Model No. BS4100
<FRONT VIEW >

Page 15 of 55




PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100

REPORT NO. : E940857

3.1 Test Procedure

(2)Set the Spectrum as RBW=VBW=100KHz

3.2 Test result of Frequency Separation

I. §15.247(a)(1) : Hopping Channel Frequency Separation

(1)The Hopping Channel Frequency Separation was measured in max hold analyzer

mode with span wide enough to capture the peaks of two adjacent channels.

(3) 3.3 Spectrum Plot Data show the Frequency Separation test results.

Measured ..
. Limit .
Separation (KHz) Pass/Fail
(KHz)
Channel Separation 1010 25 Pass
Separation at -20dB 750 25 Pass
3.3 Spectrum Plot Data
® = REW 100 kH= Markar 1 [T1]
RN 100 kHZ 6. 7R cdRuv
Rk o dRuv TAEL LR =1 2 ) SwWT Z.5 mes Z2.801978400 GH=
Mackeso] Z2 [T1])
_ 1 1 0 | @ T cHEbk  PAps 15, ha dBuy
.-'./.-'l.-"'iéiiiﬂl'ﬂiu EH= “
S Cres] A |;-i I'ri1l |
el LT = 5 i e b e
|4::1_-::-:,:|||;|::||_11'|-'.~|;- KH=
A el ta ._"'I 1]
=1ToL U8 <8
[ i-'|1'|-|":l.. QOOOODODn kKH=
\ Bl
, st W e
i i
rit 2. 4023584 SHE B0 kEH=S Irrar BMH
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IV. §15.247(a)(1) : 20dB Bandwidth

4.1 Test Procedure
(1)The 20dB bandwidth was measured at the EUT antenna terminal in max hold
analyzer mode with span wide enough to capture the hopping channel emissions.
(2)Set the Spectrum as RBW=VBW=10KHz
(3) 4.2 Spectrum Plot Data show the 20dB Bandwidth test results.

4.2 Test result of Bandwidth

EUT Model No. BS4100

Bandwidth Limit .
Channel (KHz) (KHz) Pass/Fail
LOW 29 1000 Pass
MID 28 1000 Pass
HIGH 28 1000 Pass
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4.3 Spectrum Plot Data
Channel : CH LOW

@ *REW 10 kHz Marker 1 [T1]
*VEW 10 kHz §6.73 dBpv
Ref 97 dBpv *Att 0 dB SWT 10 ms 2.401980000 GHz
Delta P [T1]
i LIMIT CHE[K  PARS a1l 32 dm
-15}.000000p0o kuz|EH
A Delta B [T1)
* T 0o 2010648
MANH
14}, 000000P00 kHz
L0
REM%
Lae \ REM
L0 !'
h-zl!
=1 0
Lo
Center 2.40198 GHz 50 kHz/ Span 500 kHz
Date: 7.0EC.2005 20:42:09
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Channel : CH MID

@ *REW 10 kHz  Marker 1 [T1]
*VEW 10 kHz 85.48 dBuv
Ref 67 dBuV *att 0 dB SHT 10 ms 2.440975000 GHz

TL Delta P [T1]
i LIMIT CHECK PRSS ~20L33 4B

00
=141 002000p00 kHz -

Delta 3 [T1)
1 RM¥ EH ifnl g a6
L T AR

14}, 00000000 kHz

|
1

A
LA

100
Center 2.440979 GHz 50 kHz/ Span 500 kHz
Date: T.DEC.2000 20:40:24
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Channel : CH HIGH

®

Raf 97 dBuv *ALE

*REW 10 kHz
*VEW 10 kHz
0 dB SWT 10 ms

Marker 1 [T1]
B83.48 dBpv
2.4749979000 GHz

LIMIT CHECK  PABS

Delta ¢ [T1]
-20L 17 dB

1 RM»

-14], 000000boo 2|0
Dalta B [T1]

S5 00 =0
TR oo

144, 000000000 kHz

)

=11

10

B

Center 2.47907% GHz

Date: 7.DEC.2005 20:38:38

50 kMz/

Span 500 kHz
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V. §15.247(a) (1): Time of Occupancy(Dwell Time)

5.1 Test Procedure
(1)The Time of Occupancy was measured in “max hold” analyzer mode with zero span

and different sweep time to calculate the Time of Occupancy.
(2)Set the Spectrum as RBW=VBW=1MHz
(3)5.3 Spectrum Plot Data show the Time of Occupancy test results.

5.2 Test Result of Dwell Time

Dwell Time= 0.40*80= 32.0ms < 0.4s
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5.3 Spectrum Plot Data

® REW 1 MH=z Delta 2 [T1]
- wEW 1 M= — 0321  dB
Raf @Y dBpW LT 0 B SWT 100 ms 100 . ADO000  ma

Pl £ B 1 1Tl
a0 = LI e e FR TR
0. 000000 = -

2 eme]
wIRW

CaEntar 2,402 GHz 10 m=ss
REW 1 MH=z Delts 2 [T1]
=WEM 1 MMz 0.21 B
T T a7 dBuyv - O = - BT 2.5 oo A0 . QOO0 A
Markor 1 [T1]
2 =3 TR ARk
20 ., GOneon gem -
i mes]
et Y THG
;.
=10
L s
L io
— J ey
FUFE TR SRR PITEETY N VR GPUT NI SRy B S| SR W P e v T e T T
=1

Cantar 2.402 GH= 250 janS

s am 5 T.DEC,.2003 Z0rl9rnl
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6.1 Testing Description

PDA

EUT

Adapter

6.2 Software Using

mentioned on section 1.3 (b) listed above

from one to four meters to find the worst emission levels.

i[\}l\ AC 120V I/P

VI. §15.247(b) : The maximum peak output power ( < 1watt)

Receiving ANT

| | ‘ p| Spectrum

Three channels were tested : CH LOW, CH MID AND CH HIGH Measurements were taken by

using both horizontal and vertical antenna polarization, and the antenna was raised and lowered

The driver of “CSR BlueSuite” is used to select the support channel as

Page 23 of 55




PEP Testing Laboratory

FCC ID : SHBBS4100 REPORT NO. : E940857

6.3 Test Result of Fundamental Emissions

EUT Model No. BS4100

Frequency ?;taeg?; lizzztmm C.F Level E.LR.P.
Channel (MHz) (H/V) | (dBuV/m) (dB) (dBuV/m) (W)
2401.95 H 66.00 -2.10 63.90 7.364*107
LOW -
2401.95 \Y 65.03 -2.10 59.44 5.890*10°
MID 2440.96 H 63.78 -2.01 61.77 4.509%107
2440.97 \Y 63.67 -2.01 61.66 4.397%107
2479.95 H 59.93 -1.94 61.87 2.952%10°°
HIGH -
2479.95 \Y 62.95 -1.94 61.01 3.785*10°
Note :
1.  “C.F.” means corrected factor = antenna factor + cable loss— Preamplifier Gain .

2. Level means emission amplitude = S.P. + C.F. + duty cycle factor
3. Conducted output power : P = (E d)* / 30G
where E (V)= Level (V)
d (m) = measurement distance = 3m
G =1 (the gain of the transmitting antenna over isotropic antenna )
P=E.ILR.P.
4. Example :
If Level=120 dBuV/m
1001207200 ¢ 10-6=1 v
EILRP.=(1x3)%/30=300 mW
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100

REPORT NO. : E940857

Channel : CH LOW
Polarity : Horizontal

EUT Model No. BS4100

EBER RN ERAT
PEP Testing Laboratory

Filed: C:\ed3\3SENS0 S ENT

Dacas: 114

Level (dBw'Vm) Date: Z005-12-09 Time: 15:49:21

17

(I

»—F—r—»W H"“‘v—-—-‘-—-nw—-h-w—-\.»-m--‘

0
2307 2399, 2401, 2403, 2405, 2407
Freguency (MHa)
Sice i chamber mno3d (Bear)
Condition : 3m HORN ANTENMA H.3 HORIZONTAL
ETT i ES40B5T7
Power : AC 120V S50H=
Memo : Peak Value
Heno i The maximnum pesak oubput power
i CH 0¥ : Z402H=
Over Limit Bead
Frag Lawal Limie Lims Leval FacEaip
HHz dBu¥/m dE dBu¥/m dEuy dB
1 2d01.950 £3.90 ====-= =s==== 65.00 -2.10
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PEP Testing

Laboratory

12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097

FAX: 886-2-26956236

FCC ID : SHBBS4100

REPORT NO. : E940857

Channel : CH LOW
Polarity : Vertical

IBERE N BRAT
PEP Testing Laboratory

Datad: 115 Filad: C:\eFSETEN BT . ENI
]mec]{iBuVs‘m} Drate: 2005-12-09 Time: 15:51:10
1
el ™
54

0 5597 2309, Z401. Za05 2407
Freguency (AHz)
Sies i chambar wHo3 [(Baar)
Condition : 3m HORN ANTENMA V.3 VERTICAL
EuT 1 EFA085T
Powet : AC 120V 50HE
Memo i Pesk Value=
Memo : The maximus peak CUTPUL POWEE
: CH LOW : Z40zZHz
Over Limit Read
Freq Level Limit Line Lewvel Factor
HHz dBuUY/m dE dBuV/m ARy dE
1 £401.950 62.93 ——=——= ====-=-= G5.03 ~E.10
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100 REPORT NO

. : E940857

Channel : CH MID
Polarity : Horizontal

IEEARASINBRAT
PEP Testing Laboratory

Datak: 117 Filaf: Ci\ed i SETE0 M ENT
Level (dBuVim) Doate: 2005-12-09 Time: 15:55:37

17

54 // '""“\
Lonmni ,_..-.,_,h._.._..,..._,,...,\..nh—-’f"jf \\\mmm—.a

= 2435979 2437979 2439979 2441979 2443979 2445979
Fresuency (MHz)
Ziee : chambar no3 (Bear)
Condition : 3m HORN ANTENMA H.3 HORTZONTAL
EUT 1 ES40B57
Fower i AC 1EDW S0HEZ
HMemo : Peak Value
Meno 1 The maximum peak output power

1 CH MID : 244lHxz
Over Limitc Pesd
Freq Lewel Limit Line Lewvel Factor

MMz dFuYim dBE dBu¥/m dBuy di

1 2940, 960 61,77 ====== =c==== §3.78 =-2.01
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PEP Testing Laboratory

12-3FI, No. 27-1, Lane

169, Kang-Ning St., Hsi-Chih,

Taipei Hsien, Taiwan, R. O. C.
TEL: 886-2-26922097 FAX: 886-2-26956236

FCCID : SHBB

S4100 REPORT NO. : E940857

Channel :

i

CH MID

Polarity : Vertical

IBERIRNERAT
PEP Testing Laboratory

Daea#: 116 Filed: Ciled EFIEL S8 ENT

107 Level (dBuVm) Daie: 2005-12.00 Time: 15:54:06

l—--_
54
S PR P T S e i i, P o KA
: 2435979 2437979 2430 979 2441 979 2443979 2445979
Fregquency (hHz)

Jics : chenber o3 (Bear)
Condition : 3m HORN ANTENMA V.3 VERTICAL
EUT ! ES40857
Pomer t AC 120V S0H=
Hemo : Feak VYalue
Hemo : The makimum peak OUCPUL poWer

: CH MID : 2441Hz
Over Limit Fead
Freq Level Limic Lins Lewvel Factor

1

HHz dBuvV/m dB dEu¥ /S m dEav &8

2440.970 BL.6f ====== ms==== §3,57 =Z.01
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100 REPORT NO. : E940857

Channel : CH HIGH
Polarity : Horizontal

EBERRRNERAT
PEP Testing Laboratory

Dataf: 118 File#: CiyedHF SO SE.ENI
Level (dBu'Y'm) Daie: 2005-12.09 Time: 15:57:09

w7

=4 /,_,e
1

o 247406 247606 24TH 96 24ABD 96 2482946 2484 06
Frequaency (WMHz)
Sites 1 chenber no3d (Bear)
Comdition : 3m HORN ANTENNA H.3 HORIZONTAL
ETT : ES40857
Power 1 AC 120V S0H=z
Memao ! Feak Value
Hema : The maximum peak QUTPUT Power

: CH HIGH : 24A0Mc
Ower Limit Read
Freq Level Limie Lins Leva]l Facesr

MHz dBav /= dB dBuY dEuy = 1]

1 24T9.980 59,8 ———— ————— 51.87 -1.94
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100 REPORT NO. : E940857

Channel : CH HIGH
Polarity : Vertical

IBERAGDEIRATS
PEP Testing Laboratory

Data#: 119 File#: C:yved\ & @& S8, En1
107 Lawel (dBu'Y/m) Daie: 2005-12-09 Time: 1 5:58:45
1
54
-
I—HHMMW—"M e it L R
0 247406 247606 J4TR DA T 24B2 06 34R4 06
Freqpuency (MHz)

Site : chember no2 (Bear)
Condition : 3m HOPN ANTENNA V.3 VERTICAL
ETT : ES40857
Fower 1 AC 120V S0H=
Hemo ! Peak Value
Hemao : The maximum peak output pousc

: CH MIGH : 2480Mz
Owver Limit Raad
Frég Level Limde Lins Level Facesr

MHz dBuv/m dR BV S dEuy 4B

1 2479.950 #1L.00 ——— ———— B2.5985 -1.94
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PEP

FCCID

Testing Laboratory

: SHBBS4100

REPORT NO. : E940857

d

7.1 MPE distance calculation

\J 30G EIRP

E

VI. §15.247(b)(4) Maximum Permissible Exposure (MPE)

7.2 Device operating configurations exposure conditions

PDA

/

Receiving ANT

EUT

? | |
\/\ AC 120V I/P ‘

Adapter ‘
| | p| Spectrum

)
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PEP Testing Laboratory

FCC ID : SHBBS4100 REPORT NO. : E940857

7.3 Maximum Permissible Exposure (MPE)

EUT Model No. BS4100

Frequency| A.P. S.P. C.F Level | Power density
Channel Read at 20cm
(MHz) | (H/V) |(dBuV/m)| (dB) |[(dBuV/m)| (m W /cm?)
2401.95 H 66.00 -2.10 63.90 3.27%10”
LOW
2401.95 \Y 65.03 -2.10 59.44 1.17*10°
2440.96 H 63.78 -2.01 61.77 2.00%10”
MID
2440.97 \Y 63.67 -2.01 61.66 1.95%10”
2479.95 H 59.93 -1.94 61.87 2.05%107
HIGH
2479.95 \Y 62.95 -1.94 61.01 1.68*10”
Note :
1. “A.P.”” means antenna polarity .
2. “S.P*“ Read means amplitude read by spectrum analyzer .
3. “C.F.” means corrected factor = antenna factor + cable loss - Preamplifier Gain .
4. Level means emission amplitude = S.P. + C.F. + duty cycle factor
5. Conducted output power : P = (E d)* / 30G

where E (V)= Level (V)
d (m) = distance = 20 cm
G =1 (the gain of the transmitting antenna over isotropic antenna )
P=E.LR.P.
6. Example :
If Level=120 dBuV/m
1001207200 5t 10621V
E.LR.P.=(1x3)%/30=300 mW
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PEP Testing Laboratory

FCC ID : SHBBS4100 REPORT NO. : E940857

VII. §15.247(c) : Spurious Radiated Emissions

8.1 Out side band below 1GHz
Test Results :

Model No. : BS4100
Frequency range :30MHz - 1GHz Detector  : Quasi-Peak Value
Temperature :20°C Humidity :54 %

Antenna polarization : _HORIZONTAL ;: Test distance: _ 3m

Over  Limit Read Probe Cable  Preamp

Freq. Level Limit Line Level Factor  Loss Factor Remark
(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV) (dB/m) (dB) (dB)
165.863 28.47 -15.03 435 31.39 16.98 1.50 21.40
239.410 29.13 -16.87  46.0 36.31 12.15 1.97 21.30
264.233  29.66 -16.34  46.0 35.74 12.85 2.19 21.12
399.640 28.40 -17.60  46.0 30.80 15.90 2.70 21.00
497.549  30.95 -15.05  46.0 31.06 17.60 3.09 20.80
596.222 37.84 -8.16  46.0 35.60 19.46 3.39 20.61
Antenna polarization : VERTICAL  : Test distance: _3m ;

Over  Limit Read Probe Cable  Preamp

Freq. Level Limit Line Level Factor  Loss Factor Remark
(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV) (dB/m) (dB) (dB)

165911  28.47 -15.03 435 31.39 16.98 1.50 21.40

196.910 29.81 -13.69 435 36.76 12.75 1.60 21.30

274342  28.27 -17.73  46.0 33.99 13.15 2.25 21.12

497.498  36.03 -9.97  46.0 36.14 17.60 3.09 20.80

547.927 35.49 -10.51  46.0 34.38 18.56 3.25 20.70

596.247  38.74 -726  46.0 36.50 19.46 3.39 20.61

Note :

1. Level = Read Level + Probe Factor + Cable Loss — Preamp Factor
2.0ver Limit = Level — Limit Line
3.All the other frequencies are under the limits more than 20dB
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PEP Testing Laboratory

FCC ID : SHBBS4100 REPORT NO. : E940857

8.2 Out side band above 1GHz
Test Results :

Model No. : BS4100

Frequency range : above 1GHz Detector : Peak/ Average Value
Temperature :20°C Humidity :54 %

Channel : LOW

Antenna polarization : _HORIZONTAL ; Test distance: _ 3m

Over  Limit Read Probe Cable  Preamp

Freq. Level Limit Line Level Factor  Loss Factor Remark

(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV) (dB/m) (dB) (dB)

4803.500 49.64 -2436 74 45.03 32.79 5.93 3411 PK
Antenna polarization : VERTICAL  : Test distance: _3m ;

Over  Limit Read Probe Cable  Preamp

Freq. Level Limit Line Level Factor  Loss Factor Remark

(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV) (dB/m) (dB) (dB)

4803.500 49.90 -24.10 74 45.29 32.79 5.93 3411 PK
Note :

1. Level = Read Level + Probe Factor + Cable Loss — Preamp Factor
2.0ver Limit = Level — Limit Line
3.All the other frequencies are under the limits more than 20dB
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PEP Testing Laboratory

FCC ID : SHBBS4100 REPORT NO. : E940857
Model No. : BS4100
Frequency range : above 1GHz Detector : Peak/ Average Value
Temperature :20°C Humidity :54 %
Channel : MID

Antenna polarization : _HORIZONTAL ; Test distance: _ 3m ;

Over  Limit Read Probe Cable  Preamp

Freq. Level Limit Line Level Factor  Loss Factor Remark

(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV) (dB/m) (dB) (dB)

4881.500 53.22 -20.78 74 48.23 33.09 5.96 34.06 PK
Antenna polarization : VERTICAL  : Test distance: _3m ;

Over  Limit Read Probe Cable  Preamp

Freq. Level Limit Line Level Factor  Loss Factor Remark

(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV) (dB/m) (dB) (dB)

4881.500 53.16 -20.84 74 48.17 33.09 5.96 34.06 PK
Note :

1. Level = Read Level + Probe Factor + Cable Loss — Preamp Factor
2.0ver Limit = Level — Limit Line
3.All the other frequencies are under the limits more than 20dB
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PEP Testing Laboratory

FCC ID : SHBBS4100 REPORT NO. : E940857
Model No. : BS4100
Frequency range : above 1GHz Detector : Peak/ Average Value
Temperature :20°C Humidity :54 %
Channel : HIGH

Antenna polarization : _HORIZONTAL ; Test distance: _ 3m ;

Over  Limit Read Probe Cable  Preamp

Freq. Level Limit Line Level Factor  Loss Factor Remark

(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV) (dB/m) (dB) (dB)

4959.500 57.00 -17.00 74 51.64 33.39 5.99 3402 PK

4959.500 53.53 -047 54 48.17 33.39 5.99 3402 AV
Antenna polarization : VERTICAL  : Test distance: _3m ;

Over  Limit Read Probe Cable  Preamp

Freq. Level Limit Line Level Factor  Loss Factor Remark

(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV) (dB/m) (dB) (dB)

4959.500 54.68 -19.32 74 49.32 33.39 5.99 34.02 PK

4959.500 51.45 -255 54 46.09 33.39 5.99 34.02 AV
Note :

1. Level = Read Level + Probe Factor + Cable Loss — Preamp Factor
2.0ver Limit = Level — Limit Line
3.All the other frequencies are under the limits more than 20dB
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100 REPORT NO. : E940857

8.3 Spurious Radiate Emission Testing Photos

EUT Model No. BS4100

<FRONT VIEW >

<REAR VIEW >
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100 REPORT NO. : E940857

IX. §15.247(c) : Band-edges Compliance

Channel : CH LOW

Polarity : Horizontal

@ *REW 100 kH= Marker 1 [T1]
*VEW 100 kH= BE.33 4dBuV

Re £ 97 dBuwv ®ALL 0 dp SWT S ms 2. 402000000 GH=

Macker] 2 [T1]
i.TI?_-!'!'T CHEER Pyt 2712 dBpV
2. 390032P0 GH= -
Marker 3 [T1]

B L = 6Pt
2. A00&a3ap0 GH=

| I
VIS FTY NI OPIPSVVS [FYRTIFY MPYTTYIOS (VR WA WUy YN PO |

Centear 2Z.392408 GHE= 2.2 MHZS Span 22 MH=z

Date: 7T.DEC.2005 20127134

Test method : Public Notice DA 00-705
Detect : Peak Value

Marker-Delta method :

86.33dBuV/m-27.22 dBuV/m =59.11dBuV/m
86.93 dBuV/m-59.11 dBuV/m=27.28 dBuV/m
*27.28dBuV/m<Average Limit (54dBuV/m)
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100 REPORT NO. : E940857

Channel : CH HIGH

Polarity : Horizontal

® *pEW 100 kHz Marker 2 [T1]
=vEW 100 kHz 25,52 dBuv
Ref 97 dBav *Att O dB IWT 5 ma 2. 4AB3SZ0000 GH2
Markeai 1 [T1)
LY LIMIT CHEEK  phbs BZ.58 dBuy
] 2. agonoopoo auz |
P
VIEW ;
= 7 [
S
1

.

Canter 2,488932 GH= 2.2 MH=z/ Span 22 MH:z

Dates . DEC.2005 203429

Test method : Public Notice DA 00-705

Detect : Peak Value

Marker-Delta method :

82.68dBuV/m-25.52 dBuV/m =57.16dBuV/m
81.10 dBuV/m-57.16 dBuV/m=23.94 dBuV/m
*23.94dBuV/m<Average Limit (54dBuV/m)
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100 REPORT NO. : E940857

Channel : CH LOW
Polarity : Vertical

@ "RBW 100 kHz Marker 1 [T1]
*VEW 100 kHz B2.94 dBuv
Raef 97 dbBu¥v *Att 0 dB SWT 5 ms 2.402000000 GHz

rL Marker 2 [T1]
a0 LIMIT CHECK  PABS 26,08 dBuy

2.390032p0Q GHz [ A |

= Markaer 3 [T1]
lm LEI:| _-!3.':
VIEW i

2. 400680p0@ GHz

1
=

q
== 1

T
L

=

Center 2.392408 GHz 2,2 MHz/ Span 22 MH=z

Date: 7.DEC.2005 20:129:39
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100 REPORT NO. : E940857

Channel : CH HIGH
Polarity : Vertical

® *REW 100 kHz Marker 2 [T1]
*VBW 100 kHz 27.27 dBpv

Ref 97 dBuV *Att 0 dB SWT 5 ms 2.483476000 GHz

Marker 1 [T1]
LIMIT CHECK PRES A1.82 dBRuv

2l 4a0000bon cu- |

Lap

1 RM*
VIER

b-510

Canter 2.4B88932 GHz 2.2 ¥MHz/ Span 22 MHz

Date; 1.08C. 2008 20:32741
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PEP

Testing Laboratory

FCC ID : SHBBS4100 REPORT NO. : E940857

X. §15.247(d) : Peak Power Spectral Density

10.1 Test Procedure

(1) The Peak Power Spectral Density was measured at the EUT antenna terminal in
max hold analyzer mode with span wide enough to capture the hopping channel
emissions.

(2)Set Spectrum as RBW=VBW=3KHz , Sweeptime:auto.

(3)10.3 Spectrum Plot Data show the Peak Power Spectral Density test results.

10.2 Test result of Peak Power Spectral Density

Frequency Level Limit .
Channel (MHz) (dBm) (dBm) Pass/Fail
LOW 2401.98 -30.71 8 Pass
MID 2440.98 -33.10 8 Pass
HIGH 2479.98 -35.16 8 Pass

Note:
1. “S.P. read” means spectrum analyzer read power density.
2. “C.F.” means correct factor = antenna factor + cable loss — Preamplifier Gain.
3. “Level” means power spectral density.
E.R.P.=(E d)*/ 30G
where E (V) =S.P. read + C.F.
d (m) = measurement distance = 3m
G =1 (the gain of the transmitting antenna over isotropic antenna )
Example :
If Level=120 dBuV/m
1001207200 ¢ 10621V
ER.P.=(1x3)%/30=300 mW = 10 Log (300mW/ImW)
=24.77dBm
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100

REPORT NO. : E940857

10.3 Spectrum Plot Data
Channel : CH LOW
Polarity : Horizontal

IBEERRARNDBIRAT
PEP Testing Laboratory

Leewel (dBu¥im)

Dataf: 122 File#: CiyedHF SO SE.ENI

Doate: 2005-12.09 Time: 16:17:27

w7

B4

e e IR i,

: CH LOM : 2441Hz

Dwer Limit
Freq Level Limie Lins

D iorome 2401 549 2401 569 Z401 989 ZanZ 009 2402029
Frequency (MHz)
Sites 1 chenber no3d (Bear)
Comdition : 3m HORN ANTENNA H.3 HORIZONTAL
ETT : ES40857
Power 1 AC 120V S0H=z
Memo : Feak Value
Hema : The Peak Power Densicy

Read
Leva]l Facror

MHz dBav /= dB dBuY

1 2401.580 #£4.85) ——— ———-

dEuy = 1]

B6.65 —-2.12
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100 REPORT NO. : E940857

Channel : CH MID
Polarity : Horizontal

IBERRADERAT
PEP Testing Laboratory

Daca#: 121 File#: C:ie3\i SHENS&E. Enx
107 Level (dBuY'm) Date: 2005-12-09 Time: 16:14:15
1
24
o 2440929 2440949 2440 5969 2440969 2441009 441 D29
Fregquency (WHz)
Site : chamber noZ (Besaxr)
Condition @ 3m HORN ANTERNA H.Z HORIZONTAL
ETTT : EF40857
Fower : AC 120V S50H=
Hemn i Peak Value
Hema i The Peak Power Densiey

: CH HIDI : 2441H=
Over Limit Read
Freq Level Limit Line Leweal Factor

Mz dBu¥V/m dfl dBu¥/m dBuy fai:]

1 24340, 980 6Z.13 —~—-== —==—== 64.Lk4 -2.01
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PEP Testing Laboratory
12-3FI, No. 27-1, Lane 169, Kang-Ning St., Hsi-Chih,
Taipei Hsien, Taiwan, R. O. C.

TEL: 886-2-26922097 FAX: 886-2-26956236

FCC ID : SHBBS4100

REPORT NO. : E940857

Channel : CH HIGH

Polarity : Horizontal

IBEREARDBRAT
PEP Testing Laboratory

W

Data#: 120 Filed: Cihven P EEN ST ENT
07 Lewel (dBuY m) Date: 2005-12.09 Time: 16:10:52
]
54

o
AT ZaTo a9 ZAT0 969 ZiTouEY XTI
Frequency (MHz)
Jice : chambher no3 (Bear)
Condition : 3m HORN ANTENHA H.3 HORIZONTAL
EUT i ES40857
Fomer : AC 120V 50H=
Mema i Peak Value
Hemo : The Peak Power Densiey
i CH HIGH : 2400H=z
Over Limit Bead
Fregq Level Limit Line Leval Fastar
MH=z dBuV/m db dBu¥/ m dBu¥ [ 1]
1 2479.980 80.07 ——— ————— B2.01L -1.94

FARDDZY
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PEP Testing Laboratory

FCC ID : SHBBS4100 REPORT NO. : E940857

XI. List of Test Instruments
Test Mode Instrument Model No. Serial No. Next Cal. Date | Cal. Interval
R&S ESHS10 830223/008 | May 22, 2006 IYear
Receiver
Rolf Heine NNB-4/63TL 98008 May 01, 2006 1Year
LISN
. R&S
Conduction LISN ESH3-Z5 844982/039 Aug. 06, 2006 1Year
No.1
(No-D Spectrum R3261A 91720076 | June 08, 2006 1Year
Analyzer
RF Cable Rg400 N/A May 12, 2006 1Year
Schatther T411 N/A June 29, 2006 1Year
R&S
. ESVS30 863342/012 Apr. 23,2006 1Year
Receiver
Schaffner CPA9232 1028 May 20, 2006 1Year
Pre-amplifier
COM-Power AH-118
Horn Ant. (1GHz~18GHz) 10095 May 21, 2007 2Year
Schwarzbeck VHAP 970 + 971
Radiation | Precision Dipole Ant | 30MHz~1GHz) | 953 +954 | 7une 26,2006 3Year
OP No.1 ;
( ) R &S Signal SMYO01 841104/037 |  Apr. 29, 2007 2Year
Generator
RF Cable No. 1 N/A May 11, 2006 1Year
EMCO 3142B
Antenna (26MHz~2GHz) 9904-1370 Aug. 24,2006 1Year
Pre-Amplifier CPA-9232 1027 Feb. 24, 2006 1Year
Antenna VULB9160 3074 July 24, 2006 1Year
Signal
Chamber G SMY02 829846/0358 Jane 29, 2007 2Year
enerator
(No. 3)
RF Cable NO.3 N/A Feb. 19, 2006 1Year
HORN
ANTENNA AH-118 10095 May 13, 2006 1Year
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