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1 TEST SETUP

Saturn BT Mono Headset Antenna Test Report

1.1 Test Unit

1. Hardware Version: MBT-9121, V5R4
Housing: Saturn PEBL H526 T4
F/W: H526_Beta_build_ HSV4R_PSKEY_ver2.psr

Speaker: HUNG TSE

o & w BN

Microphone: MARQUESS

1.2 Return Loss (VSWR) Test \

1.2.1 Test Equipment

1. Vector Network Analyzer, Anritsu /
1.2.2 Test Architecture
Vector Network Analyzer \
DUT

= & =
5 s B
!:; =1 -_::. ﬂ = ‘1 T!- .E \ >
1.2.2.1 Test Procedure
1. Calibrate the vector network lyzer for one port reflection calibration with frequency range from
1GHz to 6GHz.

2. Solder a 50-ohm RF cable with a SMA connector on PCBA and assemble all the accessories and

the housing.

Connect the nétwork analyzer cable to the DUT through an SMA connector to antenna.

4. Measure and record S11 (return loss).

1.3 Radiation Pattern (Gain) Test

1.3.1 Test Equipment
1. AMS-8500 System
€ Rectangular anechoic chamber
€  Multi-Axis Positioning System (MAPS)

€ EMQuest EMQ-100 Data Acquisiton and Analysis Software

Foxlink
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Saturn BT Mono Headset Antenna Test Report

€ ETS-Lindgren EMCO 3164-04 dual-polarized quad-ridged horn antenna
Network Analyzer: Agilent PNA, 300kHz ~ 6GHz

Signal Generator; R&S SMT6, 5kHz ~ 6GHz

Spectrum Analyzer: R&S FSP, 9kHz ~ 13.6GHz

a > 0D

Phantom Head: IEEE SCC34 “SAM" phantom per IEEE 1528-2002 specifications.

1.3.2 Test Lab & Method: \
1. Test Lab: Foxlink RTC Lab \
2. Test Method: 3D radiation p

1.3.3 TestArchltecture \\ \

Typical AMS-8500 System Schematic

Network Analvzer

Multi-Axis Positioning
System (MAFS)

Spectrum Analvzer
-~

Antenna Under

3164-04 Diagonal Test (AUT)

ual P ;
Universal Radio Eﬂl Folarized
. o1
Communicaticn

Tester

Relay Swritch Un:i:\

Windows 2000 bazed

PC mummg

EMOuest \
software - T \
GPIE-Bus Fiber Optics for MAPS system Penetration
MAPS Controller Panel
Foxlink
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2 TEST RESULT AND SUMMARY

BT Mono Headset Antenna Test Report

2.1 Return Loss Test Summary
Unit Style 2402 MHz 2441MHz 2480 MHz
Limit Free Space <=-6 [dB] <= -8 [dB] <=-6 [dB]
Phantom <=-6 [dB] <=-7[dB] <= -6 [dB]
. Free Space -14.27 -14.19 -15.21
Unitl
Phantom -22.37 -21.40 -24.88
. Free Space -13.57 -13.02 -13.26
Unit2
Phantom -17.85 -16.60 -18.60
Unit3 Free Space -15.06 -14.47 -14.90 \
Phantom -16.39 -16.02 -17.96
. Free Space -13.51 -12.98 -13.06
Unit4
Phantom -15.98 -16.04 -18.24
Unit5 Free Space -18.06 -16.98 -\1\6.30\
Phantom -24.25 -22.32 -20.28
Unit: dB

2.2 Radiation Pattern at 2441MHz

. Peak Gain |Average Gain
Unit Style (dBi) (dBi)
Limit Free Space >= (0 [dBi] | >=-3 [dBi]
Phantom >= -2 [dBi] | >=-5[dBi]
. Free Space 2.75 | -0.78
unitl Phantom 3.52 -4.35
. FreeSpace \| \2.672/ -0.99
Unit2
Phantom 3.34 -4.56
. Free Space\ [\ 72.97 -0.78
Unit3
Phantom 3.57 -4.29
7
Uniid Free Space 2.79 -0.87
Phantom 3.44 -4.42
Unit5 Free Space 2.62 -0.83
Phantom 3.56 -4.37
Foxlink
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Saturn BT Mono Headset Antenna Test Report

3 RETURN LOSS AND RADIATION PATTERN RESULTS (SAMPLE 1)

3.1.1 Return Loss Result

Free Space:

311 FORWARD REFLECTIOMW
LOG MAGHNITUDE

CHH1
»REF=0.0080 dE

TRAMSMISSION/REFLECTION
19.800 dB/DIV

3 -15,213 dB
.................................................................................... 2 45000 _ARQ Mz
1 :: -14.266 df
.................................................................................... 2. 40P.PA0_ARQ MHz
2 1 -14.155 dB
2 449,000 QA MHz

2 Q00.00@ QA MHz 3 000.00@ MA@ MHz

311 FORWARD REFLECTIOMW 1
IMPEDANCE

TRAMSMISSION/REFLECTION

35.215
-176.704 jm
430. 000 20@ fMHz

H 39.139 4§
-13.66@ ﬂﬂ
2 400.000 2@@ MHz

35.0859 H
-7.485 "
¥ 440.900 009 MAz

7 Q0@.000 @00 MHz - 3 PAA.QAA Q@A MHz

'

B
A\

CHH1 TRANSMISSION/REFLECTION

» REF= 0. 000 dE 10.000 dE/DIU
: : : T3 1 _24.881 db
(WS NSSSRNUNNN USRS SR . SUNN—— N———. . 450,800 208 Hz

1777227368 dB
2. 490,800 89@ MHz

D 210404 dB
0@ M1Hz

Phantom Head:

511 FORWARD REFLECTIOM
LOG MAGNITUDE

2 POR. 2B A@A MHz 3 POR.200d AeA MHz

311 FORMARD REFLECTION 1
IMPEDANCE

TRANSMISSION/REFLECTION

5 45,666 g
5.474
450. 000 d0@ Nﬁz

43,958 |
-3.897 ﬂﬂ
2 480.@800 P@A MHz

42,
1

29
L @GE3
1]

2
g3 3
@ MHz

2 0DQ.000 @00 MHz - 3 Q@Q0.00@ Q@@ MHz

Foxlink
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1:

2

3

TRACE MEMORY
CHAMMEL 1

WIEW
BOATA
HEHORY
DATA AND HMEHORY

DATA (43 MEMORY

SELECT TRACE MATH /
STORE DATAR TO
HEHORY

(STORED i

DIk
OFERATIONS

RETURN

CH1 - 511
REFERENCE PLHME
8.7877 cn

<. 400H0EARE GHz
-22.3683 dB

2.449080880RE GHz
-21.484 dB

2. 400H0EARE GHz
-24.881 dB

OFF

HARKER TO FEAK

HORE
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3.1.2 3D Radiation Pattern @ 2441MHz

Saturn BT Mono Headset Antenna Test Report

Free Space:

2

"3D Gain_2441_Free
Space_C1.pdf*

Phantom Head:

A

"3D

Gain_2441 Talking R \
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Saturn BT Mono Headset Antenna Test Report

4 RETURN LOSS AND RADIATION PATTERN RESULTS (SAMPLE 2)

4.1.1 Return Loss Result

Free Space:

311 FORWARD REFLECTIOMW
LOG MAGHNITUDE

CHH1
»REF=0.0080 dE

TRAMSMISSION/REFLECTION
19.800 dB/DIV

3 -13;261 dB
e b 2 46D, PRD ARa. M)
1 :: -13.565 df
ek 2. 40D, PRD. ARa. M)
CZ2 1 -13.018 d
2 449,000 QA MHz

2 Q00.00@ QA MHz 3 000.00@ MA@ MHz

311 FORWARD REFLECTIOMW 1
IMPEDANCE

TRAMSMISSION/REFLECTION

: 32,291 ﬁ
-2, 504 ﬂ

450.000 0OR MHAZ
36,248

: i
-12,823 ﬂﬂ
2 400.000 2@@ MHz

32.930 H
-390
¥ 440.900 00@ MAz

7 Q0@.000 @00 MHz - 3 PAA.QAA@ Q@@ MHz

Phantom Head: \ \ ) )
TRAMZMISSIONREFLECTION
1. @agd 4desDIV
3 1 -18:6@1 dB
e L2 4ED.0AD_BRA MHZ
1:: -17.550 dB
e L2 40D.0AD _BRA MHz
©Z 1. -16.6081 dB
2 449,000 AAA MHz

311 FORMARD REFLECTION
LOG MAGNITUDE

CHM1
»REF=0.000 db

2 Q00.000 AAd MHz 3 000.000 AAA MHz

311 FORMARD REFLECTION 1
IMPELANCE

TRAMSMISSIONSREFLECTION

: 4R, 892 ﬁ
3. 746 ﬂ
450,000 Q0@ MHz

40.522
26,035 il
2 400.200 POR NMHz

37.154 H
-1.870 j
y 2 440.900 0@@ MAz

Z 0@@.Q0@ Q@@ MHz - 3 AAQ.PA@ QAA MHz

Foxlink
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1:

2

3

TRACE MEMORY
CHAMMEL 1

WIEW
BOATA
HEHORY
DATA AND HMEHORY

DATA (43 MEMORY

SELECT TRACE MATH /
STORE DATAR TO
HEHORY

(STORED i

DIk
OFERATIONS

RETURN

CH1 - 3511
REFEREMCE FLANE
8.7877 cn

2.400R0AARE GHz
-17.858 dB

2.44000EA8E GHz
-16.681 dB

2.400NBARAA GHz
-15.681 db

OFF

MARKER TO PEAK

HORE
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4.1.2 3D Radiation Pattern @ 2441MHz

Saturn BT Mono Headset Antenna Test Report

Free Space:

"3D Gain_2441_Free
Space_C2.pdf"

Phantom Head:

"3D
Gain_2441_Talking R

o
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Saturn BT Mono Headset Antenna Test Report

5 RETURN LOSS AND RADIATION PATTERN RESULTS (SAMPLE 3)

511 Return Loss Result

Free Space:

311 FORWARD REFLECTIOMW
LOG MAGHNITUDE

CHH1
»REF=0.0080 dE

TRANSMISSION/REFLECTION
10.80@ dE/DIV

3 1. -14.895 dB
e G 2 ABD, 0eR ARR MHZ
1:: -15.@51 dB

e G, 2 AR, DR AR MHZ
C 2 1. -14;466 dB
2 440,000 00 MHz

2 Q00.00@ QA MHz 3 000.00@ MA@ MHz

311 FORWARD REFLECTIOMW 1
IMPEDANCE

TRAMSMISSION/REFLECTION

: 35.193 ﬁ
4,843 ﬂ
450.000 0O@ MAZ

: 35.930 {
25,347 il
2 400.200 0O NMHz

34,158 H
-1.5845 j
¥ 440.900 009 MAz

7 Q0@.000 @00 MHz - 3 PAA.QAA QBA MHz

'

A
Phantom Head: EHN(} ‘ \

511 FORWARD REFLECTIOM TRANSMISSION/REFLECTION
»REF=0.000 dE

LOG MAGNITUDE 10.00@ dB/DIU

T3 1. _17.958 dB
(WS NSSSRNUNNN USRS SR . SUNN—— N———. . 450,800 298 Hz

17077 18 393 a4k
2. 490,800 892 MHz

D -16.821 dB
0@ r1Hz

2 POR. 2B A@A MHz 3 POR.200d AeA MHz

1:

2

311 FORMARD REFLECTION 1
IMPEDANCE

TRANSMISSION/REFLECTION

5 39,113 g
2.9458
450. 000 d0@ Nﬁz

39.524 1
-8.711 ﬂﬂ
2 480.@800 P@@ MHz
36,643 ﬁ
-3.081 j
¥_ 440,000 @@ MHz

2 00Q.000 @00 MHz - 3 Q@Q0.00@ Q@@ MHz

3
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TRACE MEMORY
CHAMMEL 1

WIEW
BOATA
HEHORY
DATA AND HMEHORY

DATA (43 MEMORY

SELECT TRACE MATH /
STORE DATAR TO
HEHORY

(STORED i

DIk
OFERATIONS

RETURN

CH1 - 511
REFERENCE PLHME
8.7877 cn

<. 400H0BARE GHz
-16.393 dB

2.441000BARE GHz
-16.821 dB

<. 400H0EARE GHz
-17.938 dB

OFF

HARKER TO FEAK

HORE
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5.1.2 3D Radiation Pattern @ 2441MHz

Saturn BT Mono Headset Antenna Test Report

Free Space:

3

"3D Gain_2441_Free
Space_C3.pdf"

Phantom Head:

2

"3D Gain

2441_Talking Right_C \

o
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Saturn BT Mono Headset Antenna Test Report

6 RETURN LOSS AND RADIATION PATTERN RESULTS (SAMPLE 4)

6.1.1 Return Loss Result

Free Space:

311 FORWARD REFLECTIOMW
LOG MAGHNITUDE

CHH1
»REF=0.0080 dE

TRANSMISSION/REFLECTION
10.80@ dE/DIV

3 1 -13.864 dB
.................................................................................... 2 450.000 000 MHz
1:: -13.5089 dB
.................................................................................... 2 .400.000 009 IMHz
S 2 1. -12,953 dB
2 449,000 QA MHz

2 Q00.00@ QA MHz 3 000.00@ MA@ MHz

311 FORWARD REFLECTIOMW 1
IMPEDANCE

TRAMSMISSION/REFLECTION

: 32.419 ﬁ
-5, 265 ﬂ

450,000 Q00 MHz
38.732

: i
-15,312 ﬂﬂ
2 400.000 2@@ MHz

34,188
~10.593 j

7 Q0@.000 @00 MHz - 3 PAA.QAA QBA MHz

'

B
A\

CHH1 TRANSMISSION/REFLECTION

» REF= 0. 000 dE 10.000 dE/DIU
: : : T3 1. 18,243 dB
(WS NSSSRNUNNN USRS SR . SUNN—— N———. . 450,800 208 Hz

177715 083 a4k
2. 490,800 890 MHz

D -16.@38 dB
0@ M1Hz

Phantom Head:

511 FORWARD REFLECTIOM
LOG MAGNITUDE

2 POR. 2B A@A MHz 3 POR.200d AeA MHz

311 FORMARD REFLECTION 1
IMPEDANCE

TRANSMISSION/REFLECTION

5 39,754 g
-3.999 j
450. 000 d0@ Nﬁz

44,459 |
14,118 ﬂﬂ
2 480.@808 P@@ MHz
39,095 ﬁ
-5.984 j
¥_ 440,000 @08 MHz

2 0DQ.000 @00 MHz - 3 P@Q0.00@ Q@@ MHz

Foxlink
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1:

2

3

TRACE MEMORY
CHAMMEL 1

WIEW
BOATA
HEHORY
DATA AND HMEHORY

DATA (43 MEMORY

SELECT TRACE MATH /
STORE DATAR TO
HEHORY

(STORED i

DIk
OFERATIONS

RETURN

CH1 - 511
REFERENCE PLHME
8.7877 cn

<. 400H0ERRE GHz
-13.983 dB

2. 441000BARE GHz
-16.838 dB

<. 400H0BRRE GHz
-18.243 dB

OFF

HARKER TO FEAK

HORE
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6.1.2 3D Radiation Pattern @ 2441MHz

Saturn BT Mono Headset Antenna Test Report

Free Space:

3

"3D Gain_2441_Free
Space_C4.pdf"

Phantom Head:

2

"3D

Gain_2441 Talking R \

o
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Saturn BT Mono Headset Antenna Test Report

7 RETURN LOSS AND RADIATION PATTERN RESULTS (SAMPLE 5)

7.1.1 Return Loss Result

Free Space:

311 FORWARD REFLECTIOMW
LOG MAGHNITUDE

CHH1
»REF=0.0080 dE

TRAMSMISSION/REFLECTION
19.800 dB/DIV

3 -16,295 dB
.................................................................................... 2 45000 ARQ Mz
1 :: -16.0856 df
.................................................................................... 2. 40P.PA0_ARA MHz
2 1 -15.952 dB
2 449,000 QA MHz

2 Q00.00@ QA MHz 3 000.00@ MA@ MHz

311 FORWARD REFLECTIOMW 1
IMPEDANCE

TRAMSMISSION/REFLECTION

: 41.315 ﬁ
11,897 ﬂ
450,000 Q09 MHz

35.885 4
-4@5. 514 jmil
2 400.900 2@@ MHz

38,552 H
8. 157§
¥ 440.900 009 MAz

7 Q0@.000 @00 MHz - 3 PAA.QAA Q@A MHz

'

A
Phantom Head: EHN(} ‘ \

511 FORWARD REFLECTIOM TRANSMISSION/REFLECTION
»REF=0.000 dE

LOG MAGNITUDE 10.00@ dB/DIU

T3 1 20,277 dB
....................................................................................... 450,800 208 Hz

17577247248 a4k
2. 490,800 890 MHz

D 220324 dB
0@ M1Hz

2 POR. 2B A@A MHz 3 POR.200d AeA MHz

311 FORMARD REFLECTION 1
IMPEDANCE

TRANSMISSION/REFLECTION

5 49, 465 g
9.665 i
450. 000 d0@ Nﬁz

44,959 |
-2, 920 ﬂﬂ
2 480.@800 P8 MHz

43,
&)

38
. 3R7
1]

4]
av
@ MHz

2 0DQ.Q00 @00 MHz - 3 P@Q0.00@ Q@@ MHz
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1:

2

3

TRACE MEMORY
CHAMMEL 1

WIEW
BOATA
HEHORY
DATA AND HMEHORY

DATA (43 MEMORY

SELECT TRACE MATH /
STORE DATAR TO
HEHORY

(STORED i

DIk
OFERATIONS

RETURN

CH1 - 511
REFERENCE PLHME
8.7877 cn

<. 400H0EARE GHz
-24.248 dB

2.441000BARE GHz
-22.324 dB

<. 400HRBARE GHz
-28.277 dB

OFF

HARKER TO FEAK

HORE
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7.1.2 3D Radiation Pattern @ 2441MHz

Saturn BT Mono Headset Antenna Test Report

Free Space:

3

"3D Gain_2441_Free
Space_C5.pdf"

Phantom Head:

"3D
Gain_2441 Talking R \

o
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