\_,\ Tronics

SBhmmiRIee =

HL Tronics (Kunshan) Co.,Ltd.

Specification for Approval

CONTENTS
Cust : L Tronics Vendor: HL Tronics
ustomer: (Kunshan) Co., Ltd. endor:
Customer P/N: - HL P/N: -
Customer Device ) HL Device P-2458-12M8-QJ-8530X
Name: Name:
Version: A Approval Date: | 2020-05-15

Internal Approval

Approved By:

Checked By:

Prepared By:

Tking Zhang

Tking Zhang

Yuanyuan Wu

Customer Approval

HL Tronics (Kunshan) Co., Ltd.

TEL:+86-512-36877209

D Building Xijiang Road N0.188 Kunshan Development Zone, Kunshan City Jiangsu Province.




——

—

\_,\ Tronics

SBhmmiRIee =

HL Tronics (Kunshan) Co.,Ltd.

Revision:
Date Rev Description of Changes
2020-05-15 A Initial Release

HL Tronics (Kunshan) Co., Ltd.
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Electrical characteristics:

Model No. P-2458-12M8-QJ-8530X

Frequency range (MHz) 2400-2500 5150-5850

VSWR(antenna without cover
test)

<3.0 <23

Working Temperature -30C~+70°C

Working Humidity 20%RH~70%RH

Outline
1.Benchmark
2.S-Parameters(VSWR & isolation)
3.Antenna Efficiency& Peak Gain
4.Radiation patterns

5.Summary

HL Tronics (Kunshan) Co., Ltd. TEL:+86-512-36877209
D Building Xijiang Road N0.188 Kunshan Development Zone, Kunshan City Jiangsu Province.



1.Benchmark




1.Benchmark
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2.S-Parameters(VSWR&isolation)(Al A2)

Tr 1 511 SWER 1. 00000/, 000001 Tr 2 522 SWR 1.00000U/E. 00000U
Mo 1:2.40000GHz 4. ) Mz 1:2. 40000GHz
2 M 202, 45000GHz 5. > Mo 222, 45000GHz
Mo 5:2. 50000GHz 5. ' Mz 5:2. 50000GHz
Mz 4:5.15000GHz 1. ) Mz 4:5. 15000GHz
Mz 5:5.50000GHz 1. Mz 5:5. 50000GHz
Mo 6:5.85000GHz 1. . Mo 6:5. 35000GHz

oo

]
3

N s 000 T
Start:2 00000GH: — Stop B 00000GH: || HEN Ch2 Start:2 00000GH: — Stop: 6. DOOHOGH:

3E 521 LogM 10.000004E/0. 000004E

. 40000GHz -5, 9566646
.A45000GHz -9, 21147 4B
. S0000GHz —9. 22635646
. 15000GHz —53. 0345946
. S0000GHz -35. 2513546
. 85000GHz —37. 3653046

Start: 2. 00000GHz — Stop: 6. 00000GH




2.S-Parameters(VSWR&isolation)(Al A3)

Tr 1 511 SWR 1.000001U/6. 0000017 Tr 2 S22 SWR 1. 0000016, 00000107
Ml 1:2. 40000GHz 4. ) Mlz 1:2. 40000GHz
> M 2.2 45000GHz 5. Mlz- 2:2. 45000GH:
Mz 5.2 50000GHz 5. ) Mlz 3:2. 50000GHz
Mz 4:5 15000GHz 1. ) Mlz 4:5. 15000GHz
Mz 5:5. 50000GHz 1. 5. S0000GHz
Mo 6:5.85000GHz 1. . Ml 6:5. 55000GHz

‘q
T = j=) =]
Start: 2 00000GHz — Stop: 6. 00000GH: Start: 2 00000GHz — 6. 00000GHz

3 521 Logl 10.000004E/0. 00000B

. 40000GHz . 9593045
. A5000GH: . TO207 4R
. S0000GHz .02T854E
. 15000GHz . 39491 4R
. S0000GHz . 183554k
. 85000GHz - 1B2154E

M""\r\'/_\\ M/\f\f\ i

Start 2. 00000GHz — Stop: 6. 00000GHz




2.S-Parameters(VSWR&isolation)(Al A4)

=11 SWE 1. 0000016, 000001 Tr 2 S22 SWE 1. 00000/E. 000000
Miz 1:2.40000GHz 5. ’ Mz 1:2. 40000GHz
2 Mz 202, 45000GHz 6. Mz 2:2. 45000GH:
Miz 5:2.50000GHz B. ) Mz 5:2. 50000GHz
Mz 4:5. 15000GH: 1. ) Mz 4:5. 15000GH:
Mz 5:5.50000GHz 1. 15, 50000GHz
Mz 6:5. 55000GH: 1. . Mz 6:5. 55000GH:

2

a m 3 B

]
Start:2 00000GHz — Stop :%DDDEDGHZ Start:2 00000GHz — Stop: 6. 00000GH:

Wl 521 Legh 10.00000E/0. 00000 4B

CA0000GH: —36. 4739948
. A5000GHz -34. 42551 4B
CS0000GH: —30. TT0054E
L 15000GHz —-40. 3271348
CS0000GH: -39, 85491 4B
.89000GHz -39, 2592448

AR AV YTV St Ak AR

Start: . 00000GHz — Stop: B, 00000GH:




2.S-Parameters(VSWR&isolation)(Al A5)

511 SWR 1. 00000U/ 6, 000000 S22 SWR 1. 0000016, 00000
Mz 1:2.40000GHz 5. ’ Mz 1:Z2. 40000GHz
> M 2.2, 45000GHz 6. > Mz 2:2. 45000GHz
2. 50000GHz 5. ) Mz 5:2. 50000GHz
L 15000GHz 1. ) Miz 4:5. 15000GHz
. S0000GHz 1. Mz 5:5. 50000GHz
. G5000GH: 1. . Mz G:5. §5000GH:

q iy

[
=)
Start:2 00000GH: — Stop :@DDDDDGH: oooodcH: — %top:ﬁ. EIDEIKUSG]{z

3 521 Lol 10.000004E/0. O00004E

C40000GHz -37. 11533 4B
L AS000GHz -31. 59162 4B
. S0000GHz -29. 1351948
L 150005Hz -45. 2A655dE
. S0000GHz —-40. 44743 dE
. 850005Hz -39, 85705 dE

Start: 2 00000GHz — Stop:B. 00000GH:




2.S-Parameters(VSWR&isolation)(Al A6)

Tr 1 511 SWE 1.00000U/6. 000000 522 SWR 1. 00000176, 000001
Ml 1:2.40000GHz 5. ) Mo 1:2. 40000GHz
2 M 2:2. 45000GHz 6. ? Mo 2:2. 45000GH=z
Ml 3:2. 50000GHz 6. ' Mo 3:2. S0000GHz
Ml 4:5.15000GHz 1. ] Mz 4:5. 15000GHz
Mz 5:5.50000GHz 1. Mo 5:5. 50000GHz
Mo B:5.55000GHz 1. ) Mo 6:5. 55000GHz

A
=]
Start: 00000GH: — Stop :@DDDDDGH: Start:2 00000GH: —

K S21 Logh 10.000004E/0. 000004E

.40000GH: —34. 3603T4E
L A5000GHz —-30. TE561 4B
.S0000GH: -27. Tee454E
L 15000GHz —-43, 39127T4E
.S0000GHz —-44. 165264E
.85000Hz —-45. 3450548

VAV ALY PR YA LA S LA AN Y,

Start 2. 00000GHz — Stop: 6. 00000GHE




2.S-Parameters(VSWR&isolation)(Al A7)

Tr 1 =11 SWE 1. 00000U/E. 000001 Tr 7 527 SWE 1. 00000U/6. 00000U
M 1:2.40000GHz 5. ) M

> M 202 450005Hz 6. > M
Mo 3:2.50000GHz 6. ' M
M 4:5. 15000GHz 1. . Ml
M 5:5.50000GHz 1. Ml
Mz B:5.55000GHz 1. _ Mz

E] 1
L =]
Start: 2. 00000GH: — Step:E. 0O00OGHZ Start 2. 00000GHz — ;6. 00000GH:

3K S2l Logh 10.000004E/0. 000004E

. 40000GH . 2943648
. 450005GHz . T95594F
. S0000GHz . TT4154E
. 15000GH: . 3TE44dE
. S0000GHz . 45901 4E
. B5000GHz . B59964E

: . M
Y

=1
Start: 2 00000GHz — Stop: 6. 00000GHz




2.S-Parameters(VSWR&isolation)(Al A8)

Tr 1 511 SWE 1.000001/8, 0000010 Tr 2 322 S¥R 1.00000U/E. 000001
Mz 1:2.400005Hz 5. ’ Mz~ 1:Z. 40000GHz
> M 202 45000GHz B. > Mz 22 45000GHz
Ml 3:2. 50000GHz 6. ' Mz 5:2. 50000GHz
Mz 4:5. 150005Hz 1. ) Miz- 4:5. 15000GHz
Mz 5:5.50000GHz 1. Miz- 5:5. 50000GHz
Mo 6:5.850005Hz 1. . Mz 6:5. 35000GHz

4 B T
Start 2, 00000GH: — Stop :L‘EJ.‘I:IDDDDGHZ Start: 8. 00000GH: — 1B, 00000GH

O 521 Logh 10, 000004E, 0. 000004E

- 40000GHz . 044T0O4E
AS000GHz . SBESZ 4R
. S0000GHz . 855124B
. 15000GHz . SE5404E
. S0000GHz . T93854E
. 852000GHz . 521554E

m %Ammw

Start: 2 00000GHz — Stop: 6. 00000GHZ




2.S-Parameters(VSWR&isolation)(A2 A3)

Tr 1 51l SR 1.00000U/E, 0000OY oo Tr_2 522 SHR 1. 00000U/. 00000Y
Miz 1:2.400006Hz 4. 05557 M 12, 40000GHz
® Mo 2:2. 45000GHz 3. 0903 oo > Wi 212, 45000GHz
2. 50000GHz 2. 64550 12, 50000GHz

15, 15000GHz 1. 67159 oo 5. 150006z

|5, 50000GHz 1. 23852 5. 5O000GHz

-5_B5000GHz 130477 noo -5 B5000GHz

oo

il

. o0o0

. o0o0

. o0o0

oo

L 1.000 4 =
Start:2. 00000GHz — Stop:B. 000B0GH: || BB Ch2  Start:2. 00000GH: — 6. 00000GHz

B 52l Logh 10. 000004E/D. 00000 4E

2. 40000GH . 3B2154E
2. 45000GH . 3056445
2. 50000GH . 139064E
15, 15000GH LO55TZ4E
15, 50000GH . 92492 4B
15, 85000GH: —41. 127T43dE

S Sy




2.S-Parameters(VSWR&isolation)(A2 A4)

Tr 1 511 SYR 1. 00000 6. 0000017 Tr 2 522 SWR 1. 000006, 000001
M- 1:2. 40000GHz 4. ' Mz 1:2. 40000GHz
> M 2:2.45000GHz 5. > Mz 2.2, 45000GHz
Mz 3.2, 50000GHz 2. . Mz 32, S0000GHz
Mz 4.5, 15000GHz 1. ) Mz 4.5, 15000GHz
Mz 5:5. S0000GHz 1. Mz 5:5. S0000GHZ
Mz B:5.85000GHz 1. . Mz B:5. 85000GH

4 iy o
Start 2, 00000GH: — Stop: B 000f0GHz Start 2, 00000GH: — B DDDSEIGH:

BWE 521 Logh L0, 00000 4E/D, 000004E

12, 40000GHz . 9e031 B
2, 45000GHz . 3T4ESdE
2. 50000GHz 44354 4B
;5. 15000GHz 15094 45
15, 50000GHz . 81665 dE

. BE000GH 20664 dE

]

v




2.S-Parameters(VSWR&isolation)(A2 A5)

S11 SWER 1. 00000V 6. 00000u Tr 2 522 SWR 1. 00000/, 000001
Mo 1:2.40000GHz 4. ' Mz 1:2. 40000GHz
> M 2:2. 45000GHz 3. > M 202, 45000GHz
Mz 3:2.50000GHz 2. ' Mz 3:2. S0000GHz
Mz 4.5, 15000GHz 1. ) Mz 4.5, 15000GHz
Mz 5:5.50000GHz 1. Mz 5:5. S0000GHz
Mo 6:5.85000GHz 1. ) Mz 6:5. 85000GHz

e Fr—5
Start:2. 00000GH: — Stop:B. 000B0GH: Start:2. 00000GH: — Ttop: . 000GHGH:

(Pl 521 LogM 10.000004E/0. 000004E

12, 40000GHz -32. Se5Z3dE
(2. 45000GHz -28. 00177 4R
12, 50000GHz -27. 5505945
5. 15000GHz -36. 8572948
15, 50000GHz —40. ETTG04E
5. 85000GHz -44. Z4RT6 4R




2.S-Parameters(VSWR&isolation)(A2 A6)

Tr 1 511 SKE 1. 000O0OU/S. 00000 pog Tr 2522 SHR 1, D0000U/S. 00000Y

Mo 12 40000GHz 3. Ml 1:2. 40000GHz
> Wi 22 450006Hz 5. oo 3 Mz 22 45000GHz
Ml 3:2. S0000GH: 2. Ml 3:2. S0000GHz
Mie 45 15000GH: 1. oo Mie 4:5. 15000GHz
Ml 5:5.50000GHz 1. Ml 5:5. S0000GHz
Miw 5. 85000GH: 1. oo Mlz F:5. S5000GHz

. oo0
L 0ooe
. ono
. ono
. o0o

. o0n

i 1.000
Start:Z. 00000GHz — Stop: B ooofosH: || BB che Stert:z. 00000GH: —

BEE 521 Logh 10.000004E/0. 00000 4B

(2. 40000GHz . 95Z954dE
(2. 45000GHz . 329724E
(2. 50000GHz . S0B1354E
.5, 15000GHz LG853134dE

. S0000GHz . 5032148
.5, 85000GHz LBTEDSAE




2.S-Parameters(VSWR&isolation)(A2 A7)

Tr 1 511 SWE 1. 000006, 000000 Tr £ 520 SWE 1. 00000U/6. 00000V
M 1:2.40000GHz 3. ) M

> M Z:2.45000GHz 3. M
M 3:2.50000GH: Z. ' Ml
Mo 4:5. 15000GHz 1. . M
M 5:5.50000GHz 1. M
Mz £:5.85000GHz 1. _ Ml

]

k] i T
Start: 2 00000GHz — Stop:B. o0ofoGHz Start:Z 00000GH: — (6. 00000GHz

E3E 521 Logh 10.000004E/0. 000004E

. 40000GHz . 313494E
. 45000GHz . Dz6954E
. S0000GHz . 4335148
L 15000GHz L013214E
. S0000GHz .8T3194E
. B5000GHz - BE3564E

25

Start: 2 00000GH: — Stop: 6. 00000GHz




2.S-Parameters(VSWR&isolation)(A2 A8)

Tr 1 S11 SWR 1. 00000U/6. 000001 Tr & 322 SWR 1. 000006, 00000
Mz 1:2. 40000GHz 4. ’ Mz 1:Z.40000GHz
> M 22 45000GHz 3. > Mz Z:2. 45000GHz
Mo 52 50000GHz 2. ' Mz 5:2. 50000GHz
Mo 4:5 15000GHz 1. ) Mz 4:5. 15000GHz
Mo 5:5.50000GHz 1. Mz 5:5. 50000GHz
Mz 6.5 850005Hz 1. . Mz 6:5.850005Hz

A= . i
Start:Z 00000GH: — Stop:B. DDDE‘DGH: Start 2 O00000GH: — & 00000GHz

B3 521 Logh 10.000004E/0. D00004B

. 40000GHz L D&TI04E
. AS000GH: . 22502 4B
. S0000GHz 583534548
L 150006H: . B63534E
. S0000GHz 092745
. B5000GH: .953154E

£
Start:Z 00000GHz — Stop: 6. 00000GH




2.S-Parameters(VSWR&isolation)(A3 A4)

Tr 1 511 SWE 1. 000006, 00000U

Mz
> M
Mz
Mz
Mz
Mo

L 40000GHz
L AS000GHE
. S0000GHz
. 15000GHz
. S0000GHz
. B5000GH

Fl = &

Start: . 00000GHz —

9 521 Logh 10.000004E/D. 000004E

Stop: 6. 00000GHE

Tr 2 S22 ZWR 1. 00000 6. 000001

z

Ml
Ml
Ml
Ml

Ml

. 40000GHz
. 45000GHE
. S0000GHz
L 15000GHz
. S0000GHz
- B5000GHz

B

pul
Start 2. 00000GHz —

—l
£t op 8. 00000GHE

-400005H: —-12. 25951 46
. 450005H: —-11. 747396456
. S0000GH: -11. 355539456
. 13000GH: —4&. 395540
. S0000GHz -34. 204974B
.852000GHz -3Z. 61276 4B

Start: . 00000GHz —

Stop: 6. 00000GHE




2.S-Parameters(VSWR&isolation)(A3 A5)

311 SWE 1. 0000006, 0000017 Tr 2 522 SWR 1. 00000V 6. 0000007
Ml 1:2.40000GH: 5. 60TSE ) Mo 1:2. 40000GHz
2 M 202 45000GHz 325129 Mo 2:2. 45000GHz
Ml 3:2.50000GH: 2. 531731 ' Mo 3:2. 50000GHz
Mz 4:5.15000GH: 1.56705 ) Mz 4:5. 15000GHz
Ml 5:5.50000GH: 1.210582 15, 50000GHz
Mz £:5.85000GHz 1. 352845 ) Mla- £:5. 85000GHz

3
4 pamy T
Start:2 00000GHz — Stop:B. DDD&DGHZ Start: 2, 00000GHz — 26, 00000GHz

3E 52l Logh 10.000004B/0. 000004E

. 40000GHz 45811 4B
. A50005Hz . BAT07 4B
. S0000GH . 50650 4B
L 15000GHz 2408048
. a0000GH: . BET15dE
. 85000GHz L80TZ04E

MWWWAMM

Start:Z. 00000GHz — Stop: 6. 00000GHE




2.S-Parameters(VSWR&isolation)(A3 A6)

511 SWR 1. 00000/ 6. 0000007 S22 SWR 1. 0000016, 000001
Mz 1:2.40000GHz 5. ' Ml 1:2. 40000GHz
2 Mo 22, 45000GHz 5. 2 Mo 202, 45000GHz
Mz 3.2, 50000GHz 6. . Mz 3.2, 50000GHz
Mz 4:5.15000GHz 1. ] Mz 4:5. 15000GHz
. S0000GHz 1. Mz 5:5. 50000GHz
Mz 6:5.85000GHz 1. ) Mz B:5. 85000GHz

4 T Ciy c
Start 2. 00000GHz — Stop @DDD@DGH: Start 2. 00000GHz — Etop: B DDD%EGH:

3K 521 Logh 10.000004E/D. 000004B

. 40000Hz -50. 5852448
. 450005Hz —-42. 5759245
. S0000GH: —34. 9446948
L 15000GHz -40. 1337348
5. 500005Hz —40. 9212048
15, 850005Hz —-47T. 1539548

/MW VA VAT, SV

Start 2. 000GHSHz — Stop: 6. 00000GH:




2.S-Parameters(VSWR&isolation)(A3 A7)

Tr 1 511 SHE 1.00000U/S. 00000U Tr ¥ 527 SWE 1. 00000U/S. 000001

M 1:2.400006Hz 4. ’ M 12 40000GHz,1. 41715
¥ Mo 2:2.450006Hz 5. M 2

Mo 5:2.50000GHz 6. ' Ml

M 4:5. 150006Hz 1. _ Ml

M 5:5.500006Hz 1. Ml

M G:5.850006Hz 1. ) Mo

&

Start:2 00000GHz — Stop: A on0of0GHz Start 2 00000GHz — 6. 00000GHz

B3E 52l Logh 10.000004E/D. 00000 E

. oo
. 40000GHz . 553554E

aon (2. 45000GHz . 385604E
1Z.50000GHz . 114544E
oo 5. 15000GHz LATIT44E
5. 50000GHz . BETS34E
. oo 5. B5000GH: .BZ24T14E

i}
000w
=10. 000
—20. 000

~30. 000
—40, 000 //\_%y\/
-50. o0 i

Bl Ch: Starto® 00000GHz — = Stop:6. 0000DGH:




2.S-Parameters(VSWR&isolation)(A3 A8)

Tr 1 511 ZWR 1.00000U 6. 000000 Tr 2 S22 S¥R 1. 00000UF 6. 000000
Mo 1:2. 40000GHz 4. ) Mz 1:2. 40000GHz
> Mz 2.2, 45000GHz 6. > Mz 2.2 45000GH=z
Mz 3:2. 50000GHz 6. ) Mz 3. 2. 50000GHz
Mia 4:5. 15000GHz 1. ) Mz 4:5. 15000GHz
Mo 5:5.50000GHz 1. Mz 5:5. 50000GHz
Mo 6:5. 85000GHz 1. _ Mo 6:5. 35000GHz

z

4 o
Start:2 00000GH: — Stap B DDD&DGH: Startli % 0o0o0GH: — Stop: 6. 00000GHZ

K 521 Logh 10.000004E/D. 000004E

. 40000GHz . 520054k
. 45000GHz .BE0314dE
. 50000GHz 0353542 4B
. 15000GHz . T3307 46
. S0000GHz 43553546
. B5000GHz . TEZ284dE

Start:2 00000GHz — Stop: 6. 00000GHz




2.S-Parameters(VSWR&isolation)(A4 A5)

Tr 1 511 SWR 1.00000U76, 000001 Tr 2 S22 SWR 1.000001U/8. 000001
Mz 1:2.40000GHz 5. ’ Ml 1:2. 40000GHz
> Mz 202 45000GHz 5. > Ml 2:2 45000GHz
Mlz- 5:2.50000GH: 6. ’ Ml 3:2. S0000GH:
Mz 4:5.15000GHz 1. ) Mz 4:5. 15000GHz
Mz 5:5.50000GHz 1. Mz 5:5. 50000GHz
Mlz- £:5.55000GH: 1. . Mla- B:5.85000GH:

3 E

4 [y T =
Start 2, 00000GH: — Stop %DDD@DGH: Start: 2 00000GH: — Stop:B. 00000GH

@K s21 Logh 10.000004E0. D00004E

. 40000GHz -46. 04253 4B
. 450005Hz -57. 35255 d6
. 50000GHz —-40. 53705 dE
L15000GHz -43, S24354B
. 50000GHz -53. 7153046
.55000GH: —44. 29067 4

AN AN A N N

Start 2, I:II:II:ID &) Stop:B. D0000GH:




2.S-Parameters(VSWR&isolation)(A4 A6)

Tr 1 511 ZWER 1.00000U/6. 000000 Tr 2 522 SWR 1. 00000U/6. 000001
Mz 1:2. 40000GHz 5. ) Mz 1:2.40000GH:
> M 22 45000GHz 5. > M 2:2 45000GHz
Mz 3.2, 50000GHz B, ) Ml 3:2. 5S0000GH:
Mz 4.5, 15000GHz 1. ) Ml 4:5. 15000GH:
Mz 5:5. 50000GHz 1. Ml 5:5. 50000GH:
.85000GH 1. . Ml B:5.55000GH:

ﬁﬂJ | E] q /ﬁ\\/sﬁ\

il
Start:Z. 00000GH: — Stop %DDD&JGH: Start 2. 00000GHz — B. 00000GH:

IPEE 521 Logh 10.000004E/0. 00000 4E

. 40000GH: 45325548
. 45000GH: . 2B9TZ AR
. S0000GH: L3354z 4R
. 15000iHz . 1640z 4E
. S0000GH . 101914k
. 85000GH . 433614E

LA NP ONA VA

Start:E.DDDﬁfp'\’qHz - Stop:B. 00000GHE




2.S-Parameters(VSWR&isolation)(A4 A7)

Tr 1 511 SWR 1.00000V/6. 0000010

Mz 1:
M 2
Ml 3:
Ml 4:
Ml 5
Ml B

. 40000GH:
. A5000GH:
. S0000GH:
. 15000GH:
. S0000GH:
. B5000GH:

Start: 2 00000GH: —

9K so1 Logh 10.000004E/0. 000004E

i
iy
Stop é}‘ 000BaGHz

Tr 2 S22 SWR 1. 0000016, 00000U

1
Start:2 00000GH: —

Stop: 6. 00000GHz

. 40000GHz
. 450005GH:
. S0000GH:
. 15000GH:
. SO0000GHz
- BS000GH:

—2T. TO936 4B
—26. 36431 dB
—-24. 81692 dE
—46. TT162dE
—43. 54522 dB
—44 BZ445d45

Start: 2 00000GH: —

Stop:B. 00000GHz




2.S-Parameters(VSWR&isolation)(A4 A8)

Tr 1 S11 SWE 1. 000006, 00000

Tr 2 S22 SWR 1. 00000U/6. 000001

Ml
> M
Ml
M=
Ml
Mo

. 40000GHz
. 45000GHz
. S0000GHz
. 15000GHz
. 50000GHz
. 85000GHz

Mz
> M
Mo
Mz
Mz
Mo

. 40000GH:
. 45000GH:
. S0000GH:
. 15000GH:
. S0000GH:
. B5000GH:

Start: 2 00000GHz —

EEE 521 Logh 10.000004E/0. 000004E

Stop.‘g‘unnﬁum{z Stari:® 00000GH: —

Stop: 6. 00000GHz

. 40000GHz
. 45000GHz
. 50000GHz
. 15000GHz
. S0000GHz
. 85000GH

. B31004E
.BT75334dE
 IEEZZAE
CAEE264R
. 163594E
. TB3044E

/

Start:Z 00000GHz —

Stop: 6. 00000GHT




2.S-Parameters(VSWR&isolation)(A5 A6)

Tr 1 511 SWR 1. 00000U/6. 000001 S22 SWR 1. 000001/ 6. 0000017
Mz 1:2.40000GHz 5. ’ Ml 1:2. 40000GHz
> Mz 2.2 45000GHz 6. > M 2:2. 45000GHz
Mz 3.2 50000GHz 6. ) Mz 3:2. 50000GHz
Mz 4:5. 15000GHz 1. ) Mo 4:5. 15000GHz
Mz 5.5 S0000GH: 1. Ml 5:5. S0000GH:
Mz 6.5 85000GHz 1. . Ml B:5. 85000GHz

q
=+ =] -
Start 2. 00000GHz — Stop: g 00o000GH: Start:Z 00000GH: —

BE 521 Logh 10.000004E/0. 000004B

.ooo

-2 40000GHz 556046
ono -2 45000GHz —11. 53002 4B
|2, S0000GHz 03263 4B
o0 ‘5. 15000GHz —39. B0ZT34E
‘5. SO0000GHz —41. 160794E
00 ‘5. B5000GHz —41. 22553 4B

.ooo
L oaoe
]
oo
.ooo

.ooo

-50. 000
Bl ChE  Start 2. 00000GHz — Stop:f. D0000GHZ




2.S-Parameters(VSWR&isolation)(A5 A7)

Tr 1 511 S¥E 1. 00000U/6. 000000 Tr 2 522 SWR 1.00000U/6. 000000
M 12, 40000GHz )
> Ml 22, 45000GHz
W 3 2. S0000GHZ
M 4:5. 15000GH:
M 5:5. S0000GHz
M B 5. 85000GHZ

1 i

N 1
Start: 2. 00000GH: — Stop:b. EIDEIKUBGHz Start:2. 00000GHz — Stop:B. 00000GH:

3E 521 Logh 10.000004B/0. D0000B

. 40000GHz . 495504E
. 45000GHz . 135336045
. S0000GHz . 5459745
. 15000GHz L0455 4B
. S0000GHz . 243144dE
. 85000GHz . B80S55 45

5]

e

Start 2 00000GH: — L Stop: 6. 00000GHZ




2.S-Parameters(VSWR&isolation)(A5 A8)

Tr 1 211 SR 100000V, 00000V Cggp Ir2 522 SHE 1.00000U/S. 000000
Ml 1:2.40000GHz 5. 11999 Ml 1:2.40000GHz
> Mo 2:2.45000GHz 10. T2T48 oo > Mo 2:2. 45000GHz
Mo 3:2. 50000GHz 10. 74682 Ml 3:2.50000GHz
Mo 4:5. 15000GHz 1. 75894 ona Ml 4:5. 15000GHz
Mo 5'5.50000GHz 1.55215 Ml 5:5.50000GHz
Mo £:5.85000GHz 1. 24567 oo Ml B:5.85000GHz

.ooo

L oooe

]

]

.ooo

.ooo

1.000
T -y
Start:2 00000GH: — Stop:6. 000B0GH: Ch?  Start:? ONOOOGHz — &, O0000GHz

@K 52l Lo 10.000004E/D. 000004E

. 40000GHz 98522 4R
. 45000GHz ‘943682 4B
. S0000GHz . 29194 4E
. 15000GHz .5215334E
. S0000GHz . 26357 4B
. B5000GHz .BO46T AR

Start:2 00000GHz — Stop: 6. 00000GH:




2.S-Parameters(VSWR&isolation)(A6 A7)

Tr 1 =11 S¥E 1.00000U/E, 00000U Tr 2 52 S¥E 1. 00000V, 00000U
M 1:2. 40000GHz ’
> M 2:2. 45000GHz
M 3:%F. S0000GHz
M 4:5. 15000GHz
Mk 5:5. 50000GHz
M F:5. G5000GHz

oo

oo

oo

oo

i . 000
i 1
Start:Z. 00000GHz — Stop B O00ANGH: Ch? Start:?. 00000GH: — Stop:B. 00000GHz

on 8 521 Logh 10. D00004B/D. D0000E

(E.40000GH: —2T. 42T72354E
oo (2. 45000GH: —26. 351594E

(E.50000GH: —25. 46906 4E
] 5. 15000GH: —42. 62967 45
5. 50000GH: —42. 6716445
. oo 15, 85000GH: —42. 1541246

. oo
. 000

]

_oon
.0o0
1
g
. /V\ /_/\W
-50. 000 4 2

BN ch:  Start:? 00000GHz — Stop: 6. 00000GHz




2.S-Parameters(VSWR&isolation)(A6 A8)

Tr 1 S11 SWR 1. 0000006, 00000V Tr 2 S22 SWR 1.000000/6. 0000007
Mz 1:2. 40000GHz 8. ’ Ml 1:2.40000GH:
> M 72 45000GHz B. Mo 2:2. 45000GH:
Mo 5:2. 50000GHz 5. ' Mo 3:2.50000GH:
Mz 4:5.15000GHz 1. ) Mo 4:5. 15000GH:
Mz 5:5.50000GHz 1. 5. 50000GHz
Ml 6:5.85000GHz 1. . Ml B:5.85000GH:

N luli]

.0oo

.0oo

.0oo

1 . 0oo
Ly
Start:Z. 00000GH: — Stop B nooboch: (| BB ot Ster£23 oonooGH: — Stop: 6. D0000GH:

B3 521 Logh 10.00000dE/D. 00000E

. 40000;Hz -31. 1549948
. 450006GH: —30. 9137946
. S0000GH: —29. 0775446
. 15000iHz -35. 1436048
. S0000GHz -34. 429244E
. 85000GH —-35. 55392946

Start 2, 00000GH: — Steop: 6. 00000GH:




2.S-Parameters(VSWR&isolation)(A7 A8)

Tr 1 511 SWR 1.000000/6. 0000017 Tr 2 S22 SWE 1. 00000/ 6. 000001
Mz 1:2. 40000GHz 1. 49073 ’
Mo 2:2. 45000GHz 1.40971
Mz 5:2. S0000GH: 1. 51456
Mz 4:5 15000GHz 6. 09053
Mz 5:5. 50000GHz
Mo 6:5. 35000GHz

T
Start 2, 00000GH: — Steop:B. 00000GH: Starth:zél. 00000GH: — Steop B, 00000GHZ

lE 52l Logh L0, 00000 4E/D. D00004E

- 40000GH . G24304dE
. AS000GH: . 53440 dE
. S0000GH . IE6134E
. 150006H: 10101 48
. S0000GH: . 2259045
. 85000GH: L DE4594E

Start: . 00000GH: — Stop: 6. 00000GHE
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3.Antenna Efficiency&Peak Gain ( A1)
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3.Antenna Efficiency&Peak Gain (A 2)

100 Radiation Efficiency [%] versus Frequency
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3.Antenna Efficiency&Peak Gain (A 3)

Radiation Efficiency [%] versus Frequency
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3.Antenna Efficiency&Peak Gain (A 4)
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3.Antenna Efficiency&Peak Gain ( A5)

Radiation Efficiency [%] versus Frequency
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3.Antenna Efficiency&Peak Gain (A 6)

Radiation Efficiency [%] versus Frequency
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3.Antenna Efficiency&Peak Gain (A7)

Radiation Efficiency [%] versus Frequency
T T T T T T T

100
90 — —
BD;_,/\
o T [ ]
§
T 60 . EER N B O
5
=]
E sof -
&
E 40 — —
30 — . . —
Antenna efficiency
20 — —
10 — —
o 1 1 1 1 L L 1 1 1
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
Frequency [MHz]
15 Gain [dBi] versus Frequency
T T T T T
10 —
)
£
s
o
s L _
.
Antenna Gain
o L 1 1 1 1 1 1 1 1
2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequency [MHz]

HL tronics(kunshan)co.,Ltd Measurement Report 0512-36877197



L\ Tronics

SR E =

3.Antenna Efficiency&Peak Gain (A 8)
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4. Radiation patterns (A1 5500 MIHZ)




4. Radiation patterns (A2 5500MHZ)
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4.Radiation patterns (A3 5500MHZ)
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4.Radiation patterns (A4 5500MHZ)
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4.Radiation patterns (A5 5500MHZ)
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4.Radiation patterns (A6 5500MHZ)
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4.Radiation patterns (A7 2450MHZ)
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4.Radiation patterns (A8 2450MHZ)
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5.Summary

1. EHREWT:

Item

A7

A8

Item

Al

A2

A3

A4

A5

A6

Frequency(MHz)

Peak Gain(dBi)

Efficiency (%)
Peak Gain(dBi)
Efficiency (%)

Frequency(MHz)

Peak Gain (dBi)

Efficiency (%)
Peak Gain(dBi)
Efficiency (%)
Peak Gain(dBi)

Efficiency (%)

Peak Gain(dBi)
Efficiency (%)
Peak Gain(dBi)
Efficiency (%)
Peak Gain(dBi)
Efficiency (%)

2400

10. 13

72.13
10. 15

71.22

5150

12. 04

72. 31
12. 29
72.45
8.94

68. 86

9.14
68. 75
9. 80
71.14
9.94
71. 25

2450

10. 08

74. 56
10. 06

75. 33

5500

12. 49

74. 56
12. 53
73.34
9.23

69. 65

9.12
69. 46
10. 14
73.12
10. 18
73.12

2500

10. 09

71.24
10. 12

72.43

5850

12. 18

72.13
12. 14
71.58
9. 03

68. 79

8. 95
67. 85
9. 77
71.04
9.78
70. 85






