PSA

PASSIVE SYSTEM ALLIANCE

WALSIN TeECHNOLOGY CORrPORATION
9

Copyright © by Walsin Technology Corporation | All rights reserved. PASSIVE SYSTEM ALLTANCE



PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION

Alpha Networks
_(CS-9202 (DVT2.2 Original

Matching)

Presented by
Angus

Walsin Technology Corporation

2020/02 /07

PSA

Copyright © by Walsin Technology Corporation | All rights reserved. )



Version Date Description Author
VOl 2019/09/24 EVT1 PCBA + EVT1 Housing Angus
V02 2019/09/27 EVT2 PCBA + EVT1 Housing Angus
V03 2019/10/21 With mockup ANTI & ANT?2 —test report Angus

provided

Efficiency discrepancy pointed out by

V04 2019/10/23 customer, cause located and report Angus

provided

3 final cases received, and antenna
V05 2019/11/19 characteristics tested Angus
(consistency tested)
V06 2019/11/22 ANT1 Modified Angus
V07 2019/11/25 ANT?2 report added Angus
V08 2019/11/27 Modified ANT1 Mockup sample report Angus
V09 2019/11/29 Antenna consistency tested Angus
The width of metal plate hand-trimmed by

V10 2019/12/04 Alpha Networks Angus
Vil 2019/12/06 Trimmed metal plate retested Angus
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Version Date Description Author
V12 2019/12/09 Metal plate is redesign by two pieces Angus
V13 2019/12/11 Metal plate 1s redesign by two pieces,final Angus

matching
V14 2019/12/11 Metal plate is redesigr} by two pieces,re- Angus
matching
V15 2019/12/12 Metal plate is redesign by two pieces,final Angus
matching
Updated metal plate provided by
V16 Ll AlphaNetworks, antennas tested Angus
V17 2020/1/6 DVT2 Antennas tested Angus
V18 2020/1/9 DVT1 Absorber added, Antennas tested Angus
V19 2020/01/13 DVT?2 gne-plece Metal Plate, Angus
ntennas tested
V20 2020/01/16 3 Cases for DVT2.2, Antennas tested Angus
Vo1 2020/02/06 DVT2.2 (ANT2 Original Matching, Antennas Angus
tested)
V22 2020/02/07 3 Cases for DVT2.2 (ANT2 Original Matching, Angus
Antennas tested)
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1. Measurement Information

1.1 Experimental Setup
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1. Measurement Information

1.2 Antenna Solution Detail
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ANTI1

ANT1
1.8pF GND
2.2nH
2.0pF GND
/0
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1. Measurement Information ANT2

1.2 Antenna Solution Detail

ANT?2
N/A GND
4.3pF
2.2pF GND
/0
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1. Measurement Information

1.2 Antenna Solution Detail
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DUT1 Sample Case Photos
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Speaker cable 1s

fixed above main
board, and under
sponge adhesive.
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1. Measurement Information DUT1 Sample Case Photos

1.2 Antenna Solution Detail

Short FFC |
1s wrapped by %
conductive fabr ‘
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1. Measurement Information DUT?2 Sample Case Photos

1.2 Antenna Solution Detail

Speaker cable 1s

fixed above main
board, and under
sponge adhesive.

H Model No. : §1
r I n Rechargeable Li-ion Polymer Battes
3.8V 52/ 6Wh

1ICP8I50/

Adhesive

PASSIVE SYSTEM ALLIANCE B PSA
WALSIN TECHNOLOGY CORPORATION 11




1. Measurement Information DUT?2 Sample Case Photos

1.2 Antenna Solution Detail

Short FFC
1s wrapped by
conductive fabri

Conductive sponge

Cable is fixed by glue.
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1. Measurement Information DUT3 Sample Case Photos

1.2 Antenna Solution Detail

Speaker cable 1s

| fixed above main

| board, and under
1 e | sponge adhesive.

8C59202L.3M6 - - oSS

Sponge
Adhesive
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1. Measurement Information DUT3 Sample Case Photos

1.2 Antenna Solution Detail

Short FFC
1s wrapped by ¢
conductive fabri

Conductive sponge

Cable 1s fixed by glue.

saaa

Two-piece Metal Plate

Bsorber added
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2. Antenna Characteristics

2.1 Return Loss & Isolation

E5071C Network Analyzer
1Active ChfTrace 2Response 3 Stmulus 4 Mkrjanalysis 5 Instr State Resize
PIE] 511 Log Mag 10.00dB/ Ref 0.000dB [F2] Tr2 533 Log Mag 10.00de,/ ref 0.000de [F2]
50.00 50.00
Y 1 2.4000000 GHz -10.901 ds 1 2.4000000 GHz -12.151 dB
= 2 2.4500000 GHz -19.28&7 dB " 2 2.4500000 GHz -14.377 |dB
40.00 \x3—7.4840000 GHz —14.3294 dg | : 40.00 |53 2 4840000 GHz -9/2514 dB | i
30. 00 - - AN I 1 30.00 - AN I 2
20.00 ! ! ! ! ! ! ! 20.00 ! ! ! ! ! ! !
10.00 10.00
4 0.000p - - 3 - 4
L ~10.00 /—\ﬁ\ﬁ
~20.00 | 1 X 5 1 1 |
-30.00
-40. 00 ! ! - - ! -40.00
-50. 00 ~ -50.00 i
Tr3 513 Log Mag 10.00d8/ Ref C.000dB [F2]
30.00 1 2.4000000 GHz -23.)518 dB
40,00 2 2.4500000 GgHz -22.857 dB .
L >3 2.4BA0000 GHz -24.258 dE | | | Isolatlon
30.00
20.00
10. 00
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2. Antenna Characteristics

2.1 Return Loss & Isolation

E5071C Network Analyzer
1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State Resize
Trl 511 Log Mag 10.00dB/ Ref 0.000dB [F2] P 533 Log Mag 10.00dB, Ref 0.000dB [F2]
50.00 50.00

1 2.4000000 GHz -11.624 dB 1 2.4000000 GHz -13.940 dB
2 2.4500000 GHz -21.570 dB 2 2.4500000 GHz -13.768 dB

40.00 53 3.4840000 GHz -12.632 dg AN I 1 40.00 o3 2.4840000 GHz -9.0201 dB AN' I ‘2'

30.00 30.00
20. 00 20.00
10. 00 - | - - - - - 10.00
0.000 q

-10.00

-50.00 i -50.00 ~

-20. 00

-30.00

~40.00 - - - . . -40.00

Tr3 513 Log Mag 10.00d8,/ ref 0.000dB [F2]

2000 1 2.4000000 GHz -18.676 dB .

40.00 |53 3:4300000 cnz 15:05 a8 | | Isolation

30.00

20. 00

10.00

0. 000 ! ! I | | ! q
-10.00

-20.00

-30.00

-40.00

-50.00 -
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2. Antenna Characteristics

2.1 Return Loss & Isolation

E5071C Network Analyzer
1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State Resize
Pl 511 Log Mag 10.00dB,/ Ref 0.000dB [FZ] Tr2 533 Log Mag 10.00dB/ rRef 0.000dB [F2]

50.00 50.00

1 2.4000000 GHz -12.057 dB 1 2.4000000 GHz -12.763 |dB
2 2.4500000 GHz -19.355 dB 2 2.4500000 GHz -14.686 dB

40.00 53 374840000 GHz -11.792 dg AN I 1 40.00 |3 2.4840000 GHz -9.6085 dB AN' I ‘2'

30.00

10.00 - - ! - | - - 10.00
0.000
-10.00

-20. 00

-30.00

~40.00 - - - . . -40.00

-50.00 = -50.00 A
Tr3 513 Log Mag 10.00d8/ Ref 0.000dB [F2]
50.00

g

1 2.4000000 GHz -22.061 dB
2 2.4500000 GHz -21.929 dB
=3

‘2::48-10000 GHz -22.]870 dB | | | ISOlatiOn

40.00
30.00
20. 00
10.00

0. 000 ! ! I | | ! q

-10.00

-20.00

-30.00

-40.00

-50. 00
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2. Antenna Characteristics

————————————————————
Antenna Efficiency and Peak Gain

2.2

100-

10-

o'l 1 1 1 1 1 1 1 1 1 1
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequency(MHz)

Maximum Efficiency at 2500 MHz : 55.56 %
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DUTI-ANTI

15-
1=

0.5-

0': 1 1 | 1 1 1 1 1 1 1
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequency(MHz)

Maximum Peak Gain at 2470 MHz : 2.15 dBi
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2. Antenna Characteristics

2.2

10-

o'l 1 1 1 1 1 1 1 1 1 1
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequency(MHz)

Maximum Efficiency at 2450 MHz : 39.96 %
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DUTI-ANT2

Antenna Efficiency and Peak Gain
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'3'| 1 1 1 1 1 1 1 1 1 [
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
Frequency(MHz)

Maximum Peak Gain at 2450 MHz : 0.01 dBi
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2. Antenna Characteristics

2.2

10-

o'l 1 1 1 1 1 1 1 1 1 1
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequency(MHz)

Maximum Efficiency at 2460 MHz : 54.87 %
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Antenna Efficiency and Peak Gain
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'1'| 1 1 1 1 1 1 1 1 1 [
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequency(MHz)

Maximum Peak Gain at 2450 MHz : 2.18 dBi
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2. Antenna Characteristics

2.2

10-

o'l 1 1 1 1 1 1 1 1 1 1
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequency(MHz)

Maximum Efficiency at 2400 MHz : 37.53 %
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DUT2-ANT2

Antenna Efficiency and Peak Gain
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'3'| 1 1 1 1 1 1 1 1 1 [
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
Frequency(MHz)

Maximum Peak Gain at 2400 MHz : -0.25 dBi
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2. Antenna Characteristics

2.2

10-

o'l 1 1 1 1 1 1 1 1 1 1
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequency(MHz)

Maximum Efficiency at 2460 MHz : 54.73 %
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DUT3-ANTI

Antenna Efficiency and Peak Gain
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'1'| 1 1 1 1 1 1 1 1 1 [
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequency(MHz)

Maximum Peak Gain at 2450 MHz : 2.28 dBi
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2. Antenna Characteristics

2.2

10-

o'l 1 1 1 1 1 1 1 1 1 1
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequency(MHz)

Maximum Efficiency at 2450 MHz : 38.19 %
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DUT3-ANT2

Antenna Efficiency and Peak Gain
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'3'| 1 1 1 1 1 1 1 1 1 [
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
Frequency(MHz)

Maximum Peak Gain at 2400 MHz : -0.21 dBi
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2. Antenna Characteristics ANTI1

2.2 Antenna Efficiency and Peak Gain

ANT1 DUT1 DUT2 DUT3

Frequency Efficiency Peak gain Efficiency Peak gain Efficiency Peak gain

(GHz) (%) (dBi) (%) (dBi) (%) (dBi)
2.4 43.74 1.12 44.84 0.91 44.38 1.10
2.45 53.17 2.08 54.27 2.18 54.43 2.28
2.5 55.56 1.92 50.17 1.80 49.33 1.75
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2. Antenna Characteristics ANT2

2.2 Antenna Efficiency and Peak Gain

ANT2 DUT1 DUT2 DUT3

Frequency Efficiency Peak gain Efficiency Peak gain Efficiency Peak gain

(GHz) (%) (dBi) (%) (dBi) (%) (dBi)
2.4 37.58 -0.27 37.53 -0.25 36.92 -0.21
2.45 39.96 0.01 35.76 -0.38 38.19 -0.83
2.5 32.78 -0.93 30.98 -1.11 30.27 -1.70
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2. Antenna Characteristics

DUTI1-ANTI

2.3

2D Radiation Patterns

X7-Plane H4+V
I 2400 MHz
| 2450 MHz

gl
i

@

YZ-Plane H1V

B 2400 MHz
0 2450 MHz

ZX plane ZY plane XY plane
Frequency Max Value Average Max Value Average Max Value Average
[MHZz] [dB] [dB] [dB] [dB] [dB] [dB]
2400 0.38 -3.79 0.93 -2.89 -0.19 -4.15
2450 1.64 -2.92 1.58 -1.80 0.42 -3.47
2500 0.82 -2.79 1.56 -1.70 0.52 -3.58
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2. Antenna Characteristics

2.3 2D Radiation Patterns
X7-Plane H4+V
B 2400 MHz B 2400 MHz
0 2450 MHz U 2450 MHz
B 2500 MHz B 2500 MH:

DUT1-ANT2

YZ-Plane H1V

ZX plane

ZY plane XY plane
Frequency Max Value Average Max Value Average Max Value Average
[MHZz] [dB] [dB] [dB] [dB] [dB] [dB]
2400 -1.35 -5.08 -0.27 -3.85 -1.25 -5.51
2450 -0.51 -4.74 -0.45 -3.50 -2.85 -5.83
2500 -1.89 -5.53 -1.28 -4.29 -4.54 -6.91
PASSIVE SYSTEM ALLIANCE
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2. Antenna Characteristics

23 2D Radiation Patterns
X7-Plane H4V X0,
B 2400 MHz L"Mﬁ
| 2450 MHz
M 2500 MHz :

=
o e
o
i
a
g 81 B

el

DUT2-ANTI

2400 MHz

YZ-Plane H1V

ZX plane ZY plane XY plane
Frequency Max Value Average Max Value Average Max Value Average
[MHZz] [dB] [dB] [dB] [dB] [dB] [dB]
2400 -0.27 -4.11 0.83 -3.28 -0.95 -4.37
2450 1.42 -3.14 1.28 -2.25 0.08 -3.55
2500 0.60 -3.40 1.24 -2.60 -0.53 -4.39
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2. Antenna Characteristics

DUT2-ANT2

2.3 2D Radiation Patterns
X7-Plane H4V YZ-Plane H+V +¥ {90} XY Plane H+V +¥ (90)
I 2400 MHz I 2400 MHz :
0 2450 MHz 7| 2450 MHz
W 2500 MHz

M 2500 MHz

ZX plane ZY plane XY plane
Frequency Max Value Average Max Value Average Max Value Average
[MHZz] [dB] [dB] [dB] [dB] [dB] [dB]
2400 -0.69 -4.33 -0.50 -3.62 -0.71 -5.53
2450 -0.72 -4.72 -0.87 -3.67 -2.69 -6.45
2500 -1.85 -5.66 -1.44 -4.49 -4.64 -7.44
PASSIVE SYSTEM ALLIANCE
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2. Antenna Characteristics

DUT3-ANTI

2.3 2D Radiation Patterns
XZ-Plane H+V ~ +X (90) YZ-Plane H+V AT On
7 = B 2400 MHz

1 2450 MHz —\;Z\“\}
M 2500 MH: ; 5 . R\\ .
7 ) N
A Sinui = NG
{ 0O
- asiauil
Z| i 5 | 4L
\ i 1 i HL } ||I|
{ \ IS ’. / 7
: \"\\L__ "
N/ T
S N
1 Eh
-¥ (270)
ZX plane ZY plane XY plane
Frequency Max Value Average Max Value Average Max Value Average
[MHZz] [dB] [dB] [dB] [dB] [dB] [dB]
2400 -0.26 -3.89 1.05 -2.92 -0.26 -4.06
2450 1.40 -2.93 1.59 -1.77 0.50 -3.18
2500 0.33 -3.28 1.33 -2.26 0.19 -3.65

PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION

30

PSA




2. Antenna Characteristics

2.3

2D Radiation Patterns

DUT3-ANT2

YZ Plane HiV
I 2400 MH:
U 2450 MHz
M 2500 MHz

ZX plane ZY plane XY plane
Frequency Max Value Average Max Value Average Max Value Average
[MHZz] [dB] [dB] [dB] [dB] [dB] [dB]
2400 -0.50 -4.52 -0.60 -3.96 -0.79 -5.53
2450 -1.16 -4.82 -1.14 -3.86 -2.35 -6.23
2500 -2.35 -5.97 -2.13 -4.80 -4.48 -7.23
PASSIVE SYSTEM ALLIANCE
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3. Summary

* The performance of antennas 1s shown in table

ANT1 DUTI DUT2 DUTS3
Maximum Efficiency (%) 55.56 54.87 54.73
Maximum Gain (dBi) 2.15 2.18 2.28
ANT2 DUTI DUT2 DUTS3
Maximum Efficiency (%) 39.96 37.53 38.19
Maximum Gain (dBi) 0.01 -0.25 -0.21
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3. Summary

« Cable loss compensated: 0.65dB

« Because capacitor for ANT2 changes to 2.2pF, it affects impedance and the
frequency is slightly low.
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Thank you
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This message and any attachments are confidential and may be legally privileged. Any unauthorized review, use or
distribution by anyone other than the intended recipient is strictly prohibited. If you are not the intended recipient,
please immediately notify the sender, completely delete this documents, and destroy all copies. Your cooperation
will be highly appreciated.
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