QuieTex

Report No. 016HO03F

4. Band Edge

4.1. Test Equipment

The following test equipments are used during the band edge tests:

Equipment Manufacturer  Model No./Seria No. Last Cal.

X Spectrum Analyzer Advantest R3272 /72421194 May, 2001
X  Power Meter HP EPM-441A May, 2001
X Test Receiver R&S ESCS30/825442/14 May, 2001
Spectrum Analyzer Advantest R3261C/ 71720140 May, 2001
Pre-Amplifier HP 8447D/3307A01812 May, 2001

X  Bilog Antenna Chase CBL6112B / 12452 Sep., 2000
X Horn Antenna EM EM6917 / 103325 May, 2001

Note:

1. All equipmentsthat need to calibrate are with calibration period of 1 year.

2. Mark “ X” test instruments are used to measure the final test results.

4.2. Test Setup

RF Conducted M easur ement:

RF Cable

EUT

RF Radiated M easurement:

FRP Dome

\ H

SMA
Connecter

Spectrum

Analyzer

1
I L1
The height of board
band or Dipole
Antenna was scanned

from 1M to 4M.
The distance between

antennaand turn table

EUT was ldOM t0h3M dard
Non-Conducted Tabje ;Z%agt esdt.ot e standar v
&, |Fu|ly soldered Metal Ground || To Controller :Tl—j/
Te?t ' To Receiver
Receiver
[
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4.3.

4.4.

Test Condition
Standard Temperature and Humidity, Standard Test Voltage
Minimum Standard

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 intentiond 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, based on either an RF conducted or a radiated measurement. Attenuation below the
genera limits specified in Section 15.209(a) is not required. In addition, radiated emissions whichfall
in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a) (see Section 15.205(c)).
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4.5. Test Result of Band Edge

Product : Acer Bluetooth Shuttle
Test Item : Band Edge Data

Test Site : No.1 OATS

Test Mode Normal Operation

RF Conducted M easur ement

Measurement Frequency| Measurement level | Required Limit | Result

(MH2) (dBc) (dBc)
2400.00 -35.53 dB <20 Pass
Mon 2001 Jun 18 14:33
REF 30.0 dBm HMKR 2.40000 GHz
10dB/ A View Posi B _Blank Posi -35.53 dBm
Hulti MKR
MARKER 1 N
B LA Pl B3 HMulti MKR
gt LCF ¥
Setup
z
MKR List
o
[l snd et s atpa 1] m
| 3Peak List
CENTER 2.40200 GHz SPAN 10.00 WHz Level
#RBW 100 kHz #VBW 100 kHz #SWP 500 ms #ATT 40dB
Hulti Marker List ek List
1: 2.40204 GHz 17.34 dBm Freq
2: 2.40000 GHz -35.53 dBn
3:
4:
5:
G:
7:
8:
9: o
lg: ?Multi HKR
) OFF

RF Radiated M easurement
Measurement Frequency| Measurement level | Required Limit | Result
(MH2) (dBi V/m) (dBi V/m)
2483.9527 52.16 dB <14 Pass

®

TERE

..J.u,-._m” %'*MH_H.M“-M_W
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5.

5.1

5.2.

5.3.

5.4.

Peak Power Output
Test Equipment

The following test equipments are used during the radiated emission tests:

Equipment Manufacturer  Model No./Seria No. Last Cal.
X Spectrum Analyzer Advantest R3272 /72421194 May, 2001
X Power Meter HP EPM-441A May, 2001

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.
2. Mark “X” test instruments are used to measure the final test results.

Test Setup

Conduction Power M easur ement

RF Cable

EUT SMA Power
Connecter M eter

Test Condition
Standard Temperature and Humidity, Standard Test Voltage
Minimum Standard

The maximum peak power shal be less 0.125 Watt.
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5.5. Test Result of Peak Power Output

Product : Acer Bluetooth Shuttle
Test Item : Peak Power Output Data
Test Site : No.1 OATS

Test Mode Normal Operation

Channel No. Frequency(MHz) | Measurement Required Limit Result
Channel 00 2401.99 17.79dBm 0.125Watt= 20.96 dBm Pass
Channel 39 2441.00 17.73 dBm 0.125Watt= 20.96 dBm Pass
Channel 78 2479.95 17.57 dBm 0.125Watt= 20.96 dBm Pass
Channel 00 ) Channel 39 )
REF b0 ame T K ra—— T R —
10dB/ A_View Posi B_Blank Posi 17.79 dBm 10dB/ A_View Posi  B_Blank Posi 17.73 dBm
MARKER e MARKER —race A
2.40199 GHz HKRACF 2.44100 GH=z Write A

View A

B
Blank A
F)
Hax Hold
A
"

3 S
Detector

il

/ \ ! Peak#CF / \
//J \\ Poak+*Ref e

—
I S g
m-l ‘N“_‘

1) 5
AHKRS Trc Menu
Bpan n
= N 7 Sy
CENTER 2.40204 GHz SPAN 50.00 MHz 1/2 more CENTER 2.44095 GHz SPAN 50.00 MHz 1/2,more
#REW 1 MHz _ *VBW 1 MHz __ *SWP 500 ms *ATT 40dB ’ *RBW 1 MHz  #VBW 1 WHz  *SWP 500 ms *ATT 40dB
LTR12101B #2 (L) Channel 79 Thu 2001 Jun 7 14:26
EF 30.0 dBm WKR 2.47995 GHz |
10dB/ A _View Posi B_Blank Posi 17.57 dBm
Trace A
MARKER T
2.47995 GH= Write A

M
/ ‘ View A

| Blank A
ﬂv/ / \ N 4MaxAHnld

=

¢

FYRI | S

¥ Detector
g S

Trc Menu
o
= S

CENTER 2.48000 GHz SPAN 50.00 HHz 1/2 more

*RBYW 1 MHz *VBYW 1 MHz *SWP 500 ms #ATT 40dB
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6.

6.1.

6.2.

6.3.

6.4.

Occupied Bandwidth
Test Equipment

The following test equipments are used during the radiated emission tests:

Equipment Manufacturer  Model No./Serid No. Last Cal.
X Spectrum Analyzer Advantest R3272 /72421194 May, 2001
X HornAntenna EM EM6917 / 103325 May, 2001

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.
2. Mark “ X” test instruments are used to measure the final test results.

Test Setup

RF Cable

EUT SVIA Spectrum
Connecter Analyzer

Test Condition
Standard Temperature and Humidity, Standard Test Voltage
Standard Reqgirement

The maximum 20 dB bandwidth of the hopping channd is 1 MHz.
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6.5. Test Result of Occupied Bandwidth

Product : Acer Bluetooth Shuttle
Test Item Occupied Bandwidth Data
Test Site : No.1 OATS

Test Mode Normal Operation

Measurement Level Required Limit Result
(MH2) (MH2)
0.98001 <1 Pass

Marker 3 [T1] REW 50 kHz EF ATL 40 JdB
Re=f Liwl -Jd.44 dEm WEW 100 kBE=

1 dEm 240253243 GH= SWT S00 m= Unit dABm

2.40203665 OHz

TEITTIT —q.&7 dBn

B F.40155241 GHz
I r

Eoz -1 .55 dem 1 =i o
1view N 18m

-20
B0 | j/ ¥ \m .
W %w
- '
|
|
-1
1
Center Z.40205394¢ GHz 575.3210526 KHz/S Span 5.753210526 MHz

Cate: 18.JUN.200L 17232221
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7. Channel of Number
7.1 Test Condition

Standard Temperature and Humidity, Standard Test Voltage
7.2. Minimum Standard

Frequency hopping systems operating in the 2400-2483.5 MHz bands shal use at least 75 hopping
frequencies.

7.3. Method of M easur ement

The system shall hop to channel frequencies that selected at the system hopping rate from a
pseudorandomly ordered list of hopping frequencies. Each frequency must be used equally on the
average by each transmitter. The system receivers shal have input bandwidths that match the hopping
channel bandwidths of their corresponding transmitters and shall shift frequenciesin synchronization
with the transmitted signals.
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7.4. Test Result of Channel Number

Product : Acer Bluetooth Shuttle
Test Item : Sweep of Channel Number
Test Site : No.1 OATS

Test Mode Normal Operation

2402-2411MHz

Hon 2001 Jun 18 21:09

REF 40.0 dBm HKR 2.41105 GHz
10dB/ A View Posi B_Blank Posi 17.70 dBm
Color
MARKER T

2L 04 R

PAOSAGHAL S i i A A k| o s

! Y ¢ 5 @ Z e v
3
Color 2
=2
START 2.40150 GHz STOP 2.41150 GHz 52
#RBW 100 kHz *VBW 1 WHz  *SWP 20 ms  *ATT G0dB
Hulti Marker List If «
2.40205 GHz 17.00 dBn B &w
2.40304 GHz 17.51 dBm

1:

2

3: 2.40405 6Hz 17.59 dBm

4: 2.40503 6Hz 17.37 dBm

5 2.40605 6Hz 17.61 dBm

6: 2.40703 GHz 17.45 dBm

7: 2.40803 6Hz 17.52 dBm

8: 2.40903 6Hz 17.51 dBm

9: 2.41003 GHz 17.33 dBm
10: 2.41105 GHz 17.70 dBm v
A: Inverse

2411-2421MHz
Mon 2001 Jun 18 21:17

REF 40.0 dBm MKR 2.42105 GHz
10dB/ A View Posi B_Blank Posi 17.70 dBm

Color

MARKER T
Lo T N L W W 1 EFaiis = = T 2 9 h 1}
230 ZRQ5BGHE, By B BB A ] coter 1
N N Ve
z
| Color 2
=2

START 2.41149 GHz STOP 2.42150 GHz | Gray
#RBYW 100 kHz #VBW 1 MHz #SWP 20 ms #ATT 60dB

Hulti Marker List [ -«
2.41205 6Hz 17.27 dBn B &Y
2.41304 6Hz 17.64 dBn

1:
2
3: 2.41405 GHz 17.30 dBm
4: 2.41503 GHz 17.63 dBn
5: 2.41605 GHz 17.74 dBn
6: 2.41703 GHz 17.41 dBm
s 2.41803 GHz 17.66 dBm
§: 2.41903 GHz 17.30 dBm
9 2.42003 GHz 17.26 dBn
10:
A:

2.42105 GHz 17.70 dBn v
Inverse
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Product : Acer Bluetooth Shuttle
Test Item : Sweep of Channel Number
Test Site : No.1 OATS

Test Mode Normal Operation

2421-2431MHz
Hon 2001 Jun 18 21:25

REF 40.0 dBm MKR 2.43105 GHz
10dB/ A_View Posi  B_Blank Posi 17 .67 dBm

Color

MARKER T

oA R B 5 5 7 2 9 1

Z5A3 252G HA 2 R L BB R Colongt
I At bt e ra P

z
Color 2
=2
START 2.42149 Ghz STOP Z.43150 GHz e
#RBYW 100 kHz #VBY 1 WHz  #SWP 20 ms  *ATT 60dB

Hulti Marker List

2.42205 GHz 17.70 dBm
2.42305 GHz 17.66 dBm

1:

2

3: 2.42405 GHz 17.70 dBm

4: 2.42505 GHz 17.64 dBm

5 2.42605 GHz 17.69 dBm

6: 2.42705 GHz 17.69 dBm

7: 2.42804 6Hz 17.63 dBm

8: 2.42904 6Hz 17.64 dBm

9: 2.43004 GHz 17.58 dBm

10: 2.43105 GHz 17.67 dBm v
A: Inverse

2431-2441MHz

Mon 2001 Jun 18 21:30

REF 40.0 dBm MKR 2.44105 GHz
10dB/ A_View Posi  B_Blank Posi 17.54 dBm
Color
MARKER T
2.1 3{"%’\ a2 =3 T. =3 9 1 Col 1
Lren T e e o N N W o N et N wlEr
s s R
z
Color 2
=
START 2.43149 GHz STOP 2.44150 GHz Gray
¥RBW 100 kHz *VBW 1 MHz *SWP 20 ms_ *ATT GOdB

Multi Marker List B
2.43204 6Hz 17.57 dBn B&W
2.43305 6Hz 17.59 dBn

1:

2:

3: 2.43404 GHz 17.26 dBn

4. 2.43505 GHz 17.39 dBn

5: 2.43605 GHz 17.52 dBm

6: 2.43705 GHz 17.52 dBm

7: 2.43804 GHz 17.34 dBn

8: 2.43906 GHz 17.54 dBn

9: 2.44004 GHz 17.52 dBm

10: 2.44105 GHz 17.54 dBm v
Az Tnverse
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Product
Test Item
Tedt Ste
Test Mode

Acer Bluetooth Shuttle
Sweep of Channel Number
No.1 OATS

Normal Operation

2441-2451MHz

Hon 2001 Jun 18 21:36

*REBW 100 kHz *VBW 1 HMH=z *SWP 20 ms *ATT 60dB
Hulti Marker List

1: 2.44203 GHz 17.14 dBn
2: 2./4304 GHz 17.46 dBm
3: 2.44408 GHz 17.30 dBm
4: 2.44505 GHz 17.29 dBn
5 2.44607 GHz 17.29 dBn
6: 2.44705 GHz 17.53 dBm
1 244803 GHz 17.01 dBm
8: 2.44905 GHz 17.47 dBm
9: 2.45001 GHz 16.74 dBn
10: 2.45102 GHz 16.56 dBm
A

2451-2461MHz

Hon 2001 Jun 18 21:42

REF 40.0 dBm WKR 245102 GHz
10dB/ A _View Posi  B_Blank Posi 16.56 dBm
Color
MARKER T
2;;.\,1 '4 5,.&{_!2 B 2/-3@ H% p@,s ..4>q6 r& n»{o\'\a ‘..3.,.“ qu Color 1
LA LAY N o
z
Color 2
=2
START 2.44149 GHz STOP Z.45150 GHz e

IIIHI%IHIII

7
Inverse

#RBW 100 kHz #VBW 1 MHz A5WP 20 ms  *ATT BOdB

REF 40.0 dBm MKR 2.46104 GHz
10dB/ A _View Posi B_Blank Posi 17.41 dBm
Color
MARKER T
L T OO LF it 8 B BT o B a. =Y i g =) i} C.I 1
Z3A6IPAREHB, R Ba b Sy Color
§ o vy vy
z
Color 2
=
START 2.45149 GHz STOP 2.46150 GHz Gray

Hulti Harker List

1: 2.45202 GHz 16.74 dBm
2: 2.45304 GHz 17.42 dBn
3 2.45404 GHz 17.34 dBm
4: 2.45501 GHz 16.88 dBm
5: 2.45603 GHz 16.95 dBn
6: 2.45102 GHz 16.72 dBn
7 2.45803 GHz 16.89 dBm
8: 2.45904 GHz 17.44 dBn
9: 2.46004 GHz 17.34 dBn
10: 2.46104 GHz 17.41 dBm
A:

B &W

7
Inverse
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Product
Test Item
Tedt Ste
Test Mode

Acer Bluetooth Shuttle

Sweep of Channel Number
No.1 OATS
Normal Operation

2461-2471MHz

HMon 2001 Jun 18 21:48

REF 40.0 dBm

MKR 2.47103 GHz

2471-2481MHz

Hon 2001 Jun 18 21:54

10dB/ A _View Posi B_Blank Posi 17.01 dBm
Color
MARKER T
D102 ARl a. =Y i g 10
258 TLEQ G H R By sk By * | Color 1
Y ¥ t
z
Color 2
=
START 2.46149 GHz STOP 2.47150 GHz Gray
#RBW 100 kHz #VBY 1 MHz _ #SWP 20 ms __ *ATT 60dB
Hulti Harker List E
1: 2.46203 GHz 16.80 dBn Baw
2: 2.46304 GHz 17.02 dBn
3 2.46404 GHz 16.55 dBm
4 2.46506 GHz 16.45 dBn
5: 2.46603 GHz 16.80 dBm
6: 2.46702 GHz 16.73 dBm
rH 2.46803 GHz 16.70 dBn
g: 2.46904 GHz 17.45 dBn
9 2.47004 GHz 17.34 dBn
10: 2.4N103 GHz 17.01 dBn 7
A Irwerse

REF 40.0 dBm MKR 2.48003 GHz
10dB/ #_VMiew Posi B_Blank Posi 17.06 dBm
i Color
MAR ! T
Lo Y, | A . =) T. 8 9
b Fact Waa W Laa Y Color 1
SNEANE LN NS N
\\ =

Color 2

BTART 2.47149 GH=z
#RBW 100 kHz #VBY

1 HH=z

#SWP 20 ms

STOP 2.48350 GHz
*ATT 60dB

Hulti Harker List

,_
ERERINHTER

2.47203 GHz 16.91 dBm
2.47305 GHz 17.42 dBn
2.47404 6Hz 17.34 dBn
2.47505 6Hz 17.42 dBn
2.47604 GHz 16.88 dBn
2.47704 GHz 17.37 dBn
2.47304 GHz 17.37 dBn
2.47905 GHz 17.27 dBn
2.48003 GHz 17.06 dBm

E]
Gray
III%I%IHIII

7

Inverse
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8. Channd Separation
8.1. Test Condition

Standard Temperature and Humidity, Standard Test VVoltage
8.2. Minimum Standard

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is grester.

8.3. Method of M easur ement

The system shall hop to channel frequencies that selected at the system hopping rate from a
pseudorandomly ordered list of hopping frequencies. Each frequency must be used equally on the
average by each transmitter. The system receivers shall have input bandwidths that match the hopping
channel bandwidths of their corresponding transmitters and shall shift frequenciesin synchronization
with the transmitted signals.
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8.4. Test Result of Channel Separation

Product : Acer Bluetooth Shuttle
Test Item : Channel Separation Data
Test Site : No.1 OATS
Test Mode Normal Operation
Measurement Level Required Limit Result
(MH2) (kH2)
1.02 >25 Pass
Marker 2 [T2] RBW 1 MHz RF Att 40 dB
® Ref Lvl 17.37 dBm VBW 1 MHz
30 dBm 2.40303096 GHz SWI 500 ns Uni t dBm
30
Y2 |[T2] 14. 37 dBnj
20 4 o 2. 40303096 GHz
/—V—\ vilrTa 17. 33 dBn|
/ 2.40201273 GHz
Q I NL
ivi Ew 1NVA
2VI EW 2NA
-10
- / \ \\
r—ﬁ"“”*r'_.f
o
_SCW \\M““mﬂ‘ -
- 40
-50
-60
-70
Center 2.402432748 GCHz 1.270243019 WMHz/ Span 12. 70243019 MHz
Dat e: 20. JUN. 2001 04: 28: 29
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0. Dwell Time
9.1 Test Condition

Standard Temperature and Humidity, Standard Test Voltage
9.2. Minimum Standard

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

9.3. Method of M easur ement

The average time of occupancy on any frequency measured in zero span function of spectrum

andyzer.
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9.4.

Test Result of Dwell Time

Product
Test Item
Tedt Ste
Test Mode

Acer Bluetooth Shuttle

Dwell Time Data
No.1 OATS
Normal Operation

M easurement Level

Required Limit

Result

155+0.5=77.5(ms)

<0.4 (sec)

Pass

HMon 2001 Jun 18 20:43

REF 20.0 dBm
10dB/

HMKR 3.060 s

0dB #A_View Posi B _Blank Posi 17.57 dbm

-

Color

Color 1

Color 2

<]t

Gray
I
B &W
SR RN R L
7
CENTER 2.402000000 GHz SPAN 0.000 kHz Inverse
*RBY 1 HH= #BW 1 HH= #SWP 30 s *ATT 30dB
HMon 2001 Jun 18 20:35
REF 30.0 dBm HKR 13.74 ms
10dB/ #A_View Posi B _Blank Posi -39.39 dBm
Color
MARKER 1
2l
13-t PGS Color 1
[ [
0 L e
P 0 I P S |l coter 2

CENTER 2.402000000 GH=z

SPAH 0.000 kHz

*RBYW 1 MH= *VBYW 1 MH= *5WP 20 ms  *ATT 40dB

]
Gray

Hulti Marker List

1: 13.24 ns =40.45 dBm
2: 13.74 ns -39.39 dBm
3:

a:

h:

6:

7

8:

9:
10:

A

III%I%IHIII

7
Inverse
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10. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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11. Attachment

Attachment 1. EUT Test Photographs Number of Pages: 3

Attachment 2: EUT Detail Photographs Number of Pages: 4
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