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Measurement System Information
General Information

Teating Comdition:

®  Temperniure: 2243°C
® Hurmidity: <80%

Measarement Facility:
®  Measurement Chamber: MG 3D fully apechow chamber and it measunng syatem
[Stargite-2d4-L)
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Measurements are performed in 3 MYG Stargate-24-L with the StorAct interface for a base
station simlstor. The Stargate-24-1 hag 23 probe antennas mounted with equal spacing s g
cireulor arch. Electronic switching of the probe antennas provides outstanding messurement speed
The geometry of te setup, with oaly a Styrofoam cobumn within 1.6 méters of tee EUT, ensures
minimum inferference and low mpple on the messured radition patterns. The DUT is placed on
top ol the pedestal, in the center of the system,

Typical Setup for MY G Stargate-24-1.:
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Instruments View Inside View
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i
Testing Laboratory: Idenfification of the Responsible Test Laboratory.

®  (TA Laborafory:
508 Talwan Lid. Wireless Laboratory

Mo 13, Wy Kung Road, Wew Taipel Industonl Park, Wuku Dastrict, Mew Taipes Caty,

Taiwan 24803

Telephone: +-886 2 2299 3174
Fax: THRG 2 2298 488
Imternes o 5

&  Testing Location;

Moo 2, Keji I* Rd.. Hwava Technology Park, Guishan Disirict, Taoyuean Ciey, Taiwan 33383

Dhictails of Applicant:

L Applicant’s nume; Micrechip technohsry
Applicant s address: 61, No 242 I nddustry E. RD, IV, HsinCho Science
| = &~ Park, HsinCho 30077, Taiwan F =
| Contact person; Yeung Ko Kai Hﬂl_g__ mmmmmmmm I, £ e
T:Irg_‘h:g!‘r mgﬂ -H3hih cxi ETH i
Faw NAL ad
| E-mail: “hong.yemng@wmicrochipeom
il i ;
Manufacturer's name: Micrechip technology
' Manufactarer's address: 6F Mo 24-2 Industry E. BRI, IV, HenCho Science
| Park, HainCho 377, Taiwan
Conact persin! Yeung Bal Hong
| Telephone: +8%6-3-577-4366 oxi BTad
T NA kY
E-mail: hong.veungimicrochip.com
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Details of EUT:
Dewice Deseription: WEL4S0 LGA
- Devhee Manufacturer: Microchip technology
Device Madel: WEZ450 LGA
Hardwm 'n--nrslnn' NIA -~
' Software Version: MIA
| Frequemey Range: 24N ~ 2RI IH
i o) Step size: 10MILs lad €T
 Antenna Type: Internal antemna

PCE antenna Coriosity board Matching

Cl5 1.5pF GIMDIISCIHIRSBEO
€13 23nH LOPIIHQINIBIL

12 % 14" board Matching
C15 2.2pF GIMIISCIHIRIBEN
C15 23nll LOPOIHQIINIBI

Durativn of Tests:

Sample Recelve Date: 2022-04-27
| Test Starting Date: p22-04-27
| Test Ending Dhate: 222-04-27
Fl:ep-url Issued Diate: 22-05-06
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List of Equipment

Equipment Summary Sheet

Universal Radip

Caminurication bsilar Anmibsy MTEH20C AQZT0M2 202210071

Metwork Analyzer Agitan ESOTC A0EHD 20230711

Sleeva Dapols MVG 50740 20Z2maT 2025/0108

[l Ridge Hom KG SHBOO 20211105 20221 1/08

Dipoie anlonna ETS-Lindgren 126700 A0H1071 2092

Stargate-24-L proba array) L] Stargata-4-L PP TR RTAR] 20210

MMeasreman saftwars WG SPM V1B A A
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Antenna Gain and Efficiency

WEBI450 LGA
Freg|MHE) Peok Gain. dBi EMclency Aversps . dBi
24000 i M. TE Y 3. 00
L4100 T A5 02% 4.3%
242000 168 40.01% J.10
2430005 1M #21% «1.99
24401 494 B263% w178
24500 4.08 L% =401
2440, 00 3.8 13 100
2470040 178 40.91% 4.11
2480.00 148 A5 6% -1.40
2480.00 3.4 L1 1% 168
2540, 04 160 A 30 4 05

Test Setup
Front View
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Antenna 3D Plot Matrix

Al plotz in this section show the total ETRP (EIRPO + EIRPip ) with the +s-axis painting ot of the
JlakpE, FY=iXas ['-'.'I-II'II::I'IE TIJLL|I| Al TR=AXES FI|I1I1|IIIJ.1 I.I|'I

Froe Space Free Space
EIRF (2450 Mz - 2D EIRP {2450 MEz) - XY cut

Free Space Free Spage
ETRPF {2450 MHx) — X cut EIRP (2450 MIlz) - YZ cut

End of Report
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2.4 GHz Dipole Antenna

Datasheet
2.4 GHz - 2.5 GHz Dipole 2dBi Antenna for Reverse Polarity SMA

ORDERING INFORMATION

| Order Numnbar |

u_m-mm | 2.4 G-f'i.z Dipole F-:'I.bl'.'r'll"rﬂ for Favarse F‘-:!III!ﬂt“p SMA Comnaclar |
(B 0-0004 '..I.FL.1I.a-.H.E"|:-|:rBE Polamty ShA I:‘-al:-h.*_. 1sEmim |
Table 1 Drederable Par Humbers

SPECIFICATIONS

| Specification

Peak Gain =7 gl
I peclancs 50 ehmE, Nominal
Type Dipale
Falarzation Limagr Yarlics!
VEWR I =25 11, Maximum
Fraquany 2H00-FR00MHE
Waight 13g
Size 105=10 mm
Anlemna Color . E.|-ﬂ'l.'|'i
'i'_'lb-ur.&'lr!lg Tamp . -20°C to BT
LIL Rating LIL 8dHE
Tabla 2 Specifications

The mfarmadion in this decumeant is subject to change without robce,

330-016-R1.6

Confarn 1ha dita is curranl by dowmosding 1he Elast ravizion from e ler.com.

Copyright © 2008-2018 LER

Page1al8



e LSR 2.4 GHz Dipole Antenna
o Datasheet

PHYSICAL DIMENSIONS (MM)

#7.80
L~
| ———|
=
E
(o]
.H
o]
[
@9.30 L =
S
5 j+
" . ©
u
[ |

Reverse SMA Plug

Figura 1 Physical Dimansions

The mfarmadion in this decumeant is subject to change without robce,
Confarn 1ha dita is curranl by dowmosding 1he Elast ravizion from e ler.com.

330-016-R1.6 Copyright @ 2008-2018 LER Page 2 al 8
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2.4 GHz Dipole Antenna

Datasheet
TYPICAL ANTENNA REFLECTION PERFORMANCE
- e .

= : e

5 . : i
= Ry
v o
'L

(AR TH S

Figure Z Reflection Parameters for Extended Configuration {311}

iy

—

mnas

LR Y
Bk

i - Tl e =

i . g
[

ha b s
-
I K
1-al
e -
-
i

T

AxEl o TLENE MR M

B o Sl

Figura X Reflection Paramatars for Foldad Configuration (S11)

The mfarmadion in this decumeant is subject to change without robce,
Confarn 1ha dita is curranl by dowmosding 1he Elast ravizion from e ler.com.
330-0018-R1.6

Cepyright © 2000-2018 LER Page 3ol 8
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SIE RS "N

2.4 GHz Dipole Antenna
Datasheet

TYPICAL ANTENNA RADIATION PERFORMANCE
LSRR ANTENNA STRAIGHT 2405 MHz

_ Werical Polorration Gain [dil)

= ioriz ol Polanzalion Gain (0

mir: 28,7

ma -TLE g -1

- ]
The mfarmadion in this decumeant is subject to change without robce,

Confarn 1ha dita is curranl by dowmosding 1he Elast ravizion from e ler.com.
330-0018-R1.6

Copyright © 2008-2018 LER

Paga d of 8



ZLSR
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2.4 GHz Dipole Antenna
Datasheet
LSR ANTENNA STRAIGHT 2440 MHz

WA eal Paludz sl Cisin [l

e Honpirital Polieg nlion Goan (815

O T iaAs

=i AN
LSRR ANTENMNA STRAIGHT 2480 MHz

_ Werlical Polunguilion Gain feli)

—— Honoebsl Polaegalion Gan {d8i)  men; 460 max: <111 avg S1F 7

- ]
The mfarmadion in this decumeant is subject to change without robce,

Confarn 1ha dita is curranl by dowmosding 1he Elast ravizion from e ler.com.
330-0018-R1.6

Copyright © 2008-2018 LER

PageSal 8



ZLSR
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2.4 GHz Dipole Antenna
Datasheet
LSR ANTENNA BENT 2405 MHz

‘Warticd P odin Faticn Gaie (2B1)

— Hngenial Pobngston Gain (350}

i -y

mas. -1 g —H

- ]
The mfarmadion in this decumeant is subject to change without robce,

Confarn 1ha dita is curranl by dowmosding 1he Elast ravizion from e ler.com.
330-0018-R1.6

Copyright © 2008-2018 LER
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ZLSR

L RO TE RIS "R

2.4 GHz Dipole Antenna
Datasheet
LSRR ANTENNA BENT 2440 MHz

WA eal Paludz sl Cisin [l

— Hrrg it Polenestion Gam g8 mim 2583 e 06 w71

LSR ANTENNA BENT 2480 MHz

‘el el ol silion Coan JHB

—— Hrizonial Polanestion Gom (gEi|

min -4 7

mae: 414 weg =57

The mfarmadion in this decumeant is subject to change without robce,
Confarn 1ha dita is curranl by dowmosding 1he Elast ravizion from e ler.com.
330-0018-R1.6

Copyright © 2008-2018 LER

Paga T al 8



e LSR 2.4 GHz Dipole Antenna
o Datasheet

CONTACTING LS RESEARCH

Headquartors L5 Resaarch, LLC
WEE N220 Commerce Court
Cedarburg, Wi 53012-2636
LIsA
Tal: 1(262) 3754400
Fai 1(262) 375-42448

Websiie Wiy s eaim
Technical Support forurm, s com
Sales Contact salesiilsr com

£ Copyright 2012 Laird. All Righis Reserved. Patent pending. Any informatian furnished by Laird and s agents & believed
te b 2crurate and reliabde. Al speciticatioes are subject to change without natice, Responsibaty for the uee ardd
apnhication af Laird matediais or products rests with the end user dnge Lasd aod 05 agants canmol be aware of all porertial
s, Lawd makes noowoartsnbied i be man-infringement nor &4 1 the Tness, merchenlability, or sustaingbility of any Lerd
mtenals ar products {or ary specdic or general us=s, Laird, Laird Techralogies, inc, or any of ds affiliates o agents shall
nat be liable for inodental or consequential damages of any kind. &ll Laird produscts are sofd pursuant bo the Laird Terms
and Conditions of Sale in effect fram time 1o time, a copy of which will be furnished soon request. When used a5 2
tradamame hergin, Lased means Lard Liratae die tothe aoqulsition by Advet ar giss ar mong sulssidianias of Lasrd Dimingd.
Lasred TR, Laird Tethaploges TR, corfesponding logcs, sad other marks are tradempres ar regiteced tradesnarks of Laird
Crther marks may be the property af third parte=s, Hathing herem provides a icenss ander any Laird or gny third party
infellectual oroperty nght.

The mfarmadion in this decument is subject to change without robce,
Confarn 1he dita 18 curranl by dowsosding he Ebeal ravigion froem wearad tar.com.

330-016-R1.6 Copyright @ 2008-2018 LER Page &al 8



FlexPIFA

Laird » -0 Ankenres with U, Cob

COMMELTIVITY .4 LGHz 55 GEE

FEATURES AND BENEFITS

& [iial hand antanna - 2.4 GHz and 5.5 GHz & Can bi inslalksd i tha followang wWags

& Clukk arel pasy matallation iy cilferaid non-Somdhictve aisTaces
= Aghssive holds o surface during hurmicly and lhichnesses
capoaurs arel hotleokl eyvelas Mesar melals or e human body

= RoHS-commbart O Rk oF CoPssd s

Froquoncy (W) 29 - 2480 A5 - 2900

Paak Samn (ol =35 +5 05

A-purnnr Gain (DB *:2 B >a3d

WEWER (MH =281 =38

linpardpezs (1) &0

Arranng Tyga Fuiisle Phana mwaited F (FaePFs)

Polanzofine Limear

Crmmrriizand - sin {nchai) RO wiRT o 28 (.50 x (.5 x QORI

WeghlL - g (o 11E M0y

Colar Clar yolow

e Ik V00N
WHFTUFL) | 25

Conreohyr Kateg Hel gl jmas) - mm wrEaL | 14

Cemiabng Temperaliie - *C {'Fi A la +H547 [0 e +1E57F)
Mitana Subsinnce Complance RoHS

e B 1] 100 rremt WLFL

o01-021 1080 mm AiEaL

EFB 488 A LS 16 HF 1 183 mm MHFaL
A0 (EEEET i 1 NG OIS SEREC) o T rir 1]
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Laird .

COMHECETIVNITY

MECHANICAL DRAWING
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Figure 1. FlexPIFA machanical dravwing
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FlexPIFA

Laird»
COMHECTIVITY 3 o Antenra with U FLE Cable

TratT Sriue

ATTIHNE M gaEFeTmaie Siedh &2 VEWR werd napsunsd sdih an Aqlaid ERITIC vediar neleark analy@ed. REJEHGN pallna wens mvisinesd
wilh 2 CMT Planar 8047 veclor nobwark anabyzer g Howland Compary 3100 chambor equvalers. Phase conler s nima nches above tha Phi
oS Err

Flat surface measuramesnis wara dons wiih tha anberna cemterad onoa 1.5 ren-inick plale of polycarbonata, Curvad suraca maesuramsnis
were laken by placing the anterna on the insde and outside of different diameder PYC lubing

Figurn 2: Antenna chambar




FlexPIFA

COMHECETIVNITY i (14 ke

Firat SURFACE ANTENNA MEASUREMENTS

Hoturn Loss
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Figure 3: Antenna RL moasurcd om a 1.5 mm-divok plate of polycarbonato
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FlexPIFA

Laird»
COMHECTIVITY 3 o Antenra with U FLE Cable

FLAT SURFA ANTEMNMNA RADILA i [
FlexPIFA centared on a8 LS mm-thick plate of polycarbonate

Anftonna Meogsuroment Sef U

Figure 4: Flat surface sedug
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COMHECETIVNITY

Laird 5 FlexPIFA
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1

13 Antenrsa with L F

LTl

2.4 GHr Band

Azimuthal Canlcal Cuts &t 2440 MMz

Azimuth Galn Pattern Cuts - Total Gain &t 2440 MHz
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Laird 5 FlexPIFA

COMNECTIVITY 3 il Antenra with U FL Cable

n GHr Band

Azimiuthial Condcal Cuts at 4000 MHz

Azrimuth Gain Pattern Cuts - Total Gain &t 4800 MHz
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Flgure T Tatal galn pattern
3D Plots at 4500 MHz
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Figure & PR, Thots, and dodal gain plofs
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COMHECETIVNITY

FlexPIFA

i rimuthal Conical Cuts at 5400 MHz

Azimuth Gain Pattern Cuts - Total Galn at 5400 MHz

Tl d Beagha ')

fE3ggeabzue"

Figure 5 Total gain pattern
1D Plots at 5400 MHz

Freas

e ® @

Figrairs 10 P, Thata, and (o6 gain plois
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Laird-5 FlexPIFA

with U | i

=LA

Azimuthal Conical Cuts at 5900 MHz

Azimuth Galn Pattern Cuts - Totel Gain ot 58900 MH2
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Flgara 11: Tatal gain pattern
10 Plots at S800 MHz
M 5 [

Figure 13: Phi, Theta, and fofai gain plots
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Laird » FlexPIFA

g i danandilod A di Antenrma with U FL Cabls

CLURVE URFACE ANTEMNNA RADIATION PERFORMANCI
FlexPlFA outside 650 mm outer diameter PVE tube

Antenna Measuremant Set Lp

Figara 15 Dirrar dlararer Sarp
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COMHECETIVNITY

Laird 5 FlexPIFA

A3 diB Antenrsa with U FL Cable

2.4 GHr Band

Azimuthal Canlcal Cuts &t 2440 MMz

Azimuth Gain Pattern Cuts - Total Galn at 2440 MHZ
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Figura 14: Todal gain pailemn
3D Piots at 2440 MHz

Figure 5 Phl, Theda, and fofai gain plods
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Laird-5 FlexPIFA

with LI} Al

5 GHz Hand

Azimuthial Condeal Cuts at 4000 MKz

Arimuth Galn Pattern Cuts - Total Galn at 4800 MMz

Timarry B (')

figygestaxs=

Figeira 16! Todal qain padfen
ID Plots at AS00 HMHz

o> e -

Figuro 17 P, Theta, and fotai gain plots
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i rimuthal Conical Cuts at 5400 MHz

dzimuth Gain Patiern Culs - Total Galn o 5400 MHz
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FlexPIFA

Al

Arimuthal Conical Cuts at 5000 MHz

dzimuth Gain Patiern Culs - Total Galn ot 5800 MHz
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Flgurn 20: Todal gain padtern

3D Plots at 5900 MHz

Figure $1: P, Theda, and fetal gain plois
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COHHEETIVITY 3 il Antenra with U FL Cable

FlexPiEA& ingide 52 mm inner dlamoater PV tube

Antenna Measuremont Setap

|

Figure £2° ey diameter sefip
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2.4 GHz Band

Azimuthal Conical Cuts at 2440 MHz

Arimuth Galn Pattern Cuts - Total Galn at 2440 MHz
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Laird-5 FlexPIFA

Wit L)} 1)

5 GHz Hand

Azimuthial Condeal Cuts at 4000 MKz

Arimuth Galn Pattern Cutls - Total Galn at 4500 MHz
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Laird: FlexPIFA

with 1 al

i rimuthal Conical Cuts at 5400 MHz

Azimuth Galn Pattern Cuts - Total Galn af 54060 MHz
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Figure 27: Total gain pattern
30 Plots at 5400 MHz
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Figure F8: PR, Theda, and fofai gain plots
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Laird: FlexPIFA

COMHECETIVNITY

with 1 GLALIS

Arimuthal Conical Cuts at 5000 MHz

Azimuth Galn Pattern Cuts - Total Galn at 5200 MKz

Fostn desighs |}

I

FEGSEEaNsnE"

S Grenry BB AN P BN NS ma ) ) aey oA
Flipure 35: Todal gain pattern

D Plots at 5000 M-z

Figure 1@ PRl Theds, and Ietai gain plois
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FlexPIFA

it Cahle

Flgery I E-finded racinrian from FlesPiFA — feken froin CET slimufation

[ main elemssl should be kepd cear of @y non-melal objgcls (sLch 25 paslics] on bop of il by al least Swee milmalers (see Fon 12
Srmlarky, ths wo forg sdes of the FlaadPFA should b el chear of any none-matal obpect by &1 fenst fao milimstars (See Figurs 530 A ohe-
millimaber cieanancs shonikd hia chasnsad fram e groend wal to sy non-malsl eijact, Maunting tha FlaxPIFA in a sduation that does nol allaw
for these clearanos recommendaions may change te gain charaosnstics slaled o e datashest, wiech could impact overall enge of e
wirelegy gyaler,

Eilne Claarance Ground Wall Clearance
Figrairs 13: Sive and ground wal slearance
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COMHECETIVNITY

Laird:» FlexPIFA

Tri elapl matsrial an sddeh bo mount Bw FisePIFA i3 1 S-mallivstor ek polyesdsbanmn. foF mael mum pantanrenos, Howavar, as gresiousaly
mertored, the FlaxPiFA can tolembe ather ner-maetaiic surfaces and thicknesses and slil radiale efoctveoly. Depanding on e typo of
mislerial e FlaaPiFA may bs delursd.

Tha camwial cabla fasding the FlesPIF S sheudd ba rafad mueay Trem the anfanna, Do nol nm the coadal cabba osar Bhe bop of the FlasIE o
neer the ip of the man sement. The cable should be rouled pependiodar o the sde ol the FlexPiFA (this & the way the cable comes
peesmihd ) or sasy Tram e grocemd wall, Thoess opiiors are ghosn in Pooog 34

=t -

Farpidaular 10 o sidi

Foweay froen Ehe grosnd wall

As with any ardenna, care should b laken nog o place conductive matenals or chjacts near the antanna (ecept & dasorioed in he nex
sarfion|. The radialed Seids from the anlenna nduce curents on the sufdacs of the malal; ag a resull. those cuirerss Ben produce ther own
Taheafon. These ne-radlatng Tedde from tha metad Intsrlane wilh b ik radialing frant e FlexPIFS, (s i s for any anlenra), Oilss
nbjocis, such as an LED display. placed ohose 20 the aronna may not afod ks uming but it can distor the rodiation pafiem. klaterials Hat
abaork elegtromagnetic sl shouid ba kepl away from the anlenn to mazimizs pedamancs, Common Bings to ksep in mind when piacng
1ha aranna

* Wi routing

= Spaskars — Thasa generate magneic Taids

o Mata chasai e Trames

*  Baitery fomation

*  Proaimity 10 human body

o [Heplay soraan — Theas abaoh: radiation

= Painl - D2 nol uze melalkc coaling or lakes
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FlexPIFA

COMMECTIVITY 1l 1,  able

Flex Limits of the FlexPiFEA

Cine of the unigue faatures of tho FlexPIFL 9 s abily to Nex. However, due to the adhosive, ene ane limds as o how much tha anlenna can
be Mexied ard remain sesored 1o lhe device, The FladPIF A should nol be fexed it a comess postion with o radios ey lben 16 imilErmestors,
Boing smalker than this may resudl in e antenna pasling off 1he suracs fear Bme. Bhould & ighsar radius af corseins b reguied, conlac
Laird Conrectivity for assistancs

Figire 15 Camdar-imaimiied
Th FlaxPIFA should not be flexed im0 concave posilion with a radies less than 25 milimeters. In this scenane, $he bmiting factor is
parkarmance, The ground plats of e anlemmd it pregsed clsar bo fhe msen ofempnl. A8 presicopsly disdoaaed in B introdocian of his
datashast, tha fringing finkls davalaping off S and of the damaent are respansibie far mast af the mdabon. ina concava posiion with a radus

of curestume iess than 25 milimeters, lhe finging fislds ars adverssly affected and gon sufems, IFa tighler mdivs. of curvaiure s reguined,
eontact Laird Cesmpciiily Tar asisianca,

Figure 7§ Corcave-mamnied
Trhia FlaxPIFA = il degignad [0 be lwiglad oF enenplad, The scinapan beck dhould lay Tigh wiih Se surftase an wich T e mgenssd
110-0E 5T i = Ammrican & |25 T2
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Laird-5 FlexPIFA

COMNECTIVITY 3 il Antenra with U FL Cable

HMounting on Metal and Body Loaded Apphications

Ihin FleuPIF 4 can iolerate being mounted on conductve suraces. Tham will be some daluning of the anlonna. which Iransfates indo Some gain
rechucion, Even though the FlaxFIFA s oplimized Loowiork on non-melallc syrlpces, B850 raciales effcienily due b the ringiryg e |see
Froure 1), The oround plata of tha FlaxPIFA cames tha adhssisa hacking; placng tha ardanna onio a malal seefacs simply anlangas ha &l
af the ground bens=ath the main element. Prewiously, the fringing fislds anly interacied wih the small ground of the FlesPiEA, however they are
nowy irdarasding with the mwch Breger ground. Thea Binging ekds 581 devolop and rafials, bul e anlsora wil oo longer une & well k he 24
GHz Irequancy band. Corsaquenty, the VSR Increases and Thert & somd ass in radialad power. IF e FlaxPIFA coemol mesel your rngs
rescpremeis afler being implemenied ona metad surfacs, contact Lavd Canneclivily for a custom avenra buid to help mess vour apphcation
IEETES

Figraira T FlagPiFA mounied on malsl

Do neot maent the FlacPIFA& whiers mtall iz within ten millimeters above the main slement {see ©iqurs 15). Nok anly does this severety
Freal e finatior pallenn [maindy dos (o s re-radeabion probien prevously descibed]) & delurss By antsnns ingads of this range

Semdarty, e tivo hong sdes of the FlexPiFA should be begl clear of any matad obpect by @ east fee millimeters. These koep aul requinemenis
pertaring 1o conductive materials ondy and ars differet from those listed in the previous ssctons which apply io non-conduciive matesials:
Ine gsrwaral, 1) e good praction 1o alessys koep malaks B far sway Tram s anlenta as peasble

Fior thaz hinsl performance, a spacer should be plaoed bobwoen the FloxPIFG and e conductive surface (soo F oo 3850 The spacer showld b
1.5 milbreiers thick polycarborsats. This vl sgrificantly improwe performares and luring af the FlexPIFA on a metal surface. Other noe-
conuctivi matarists such as ARS plastic can e wsad; howewer, polycartonals providas thi baet mauhs

Figure 38 FloxPTFA mounted on metal Swface with 1.5 mum ifdck polycarbonate spacor
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Laird:» FlexPIFA

COHHEETIVITY . T i b e

10 mm

Figure 35 Metal noar main afomaont

Firr body-worn apoicabions, the FlaxPIFA can taksrabs the presence of he human body. 'Wa do niot recoremend thal you meranl the anienra
disectly on bocly Gaemis Ly svedd daluning s FlaxPIFA

Additionally, b huran body 15 an eaca ke absobor of 2.4 GHz BF signals. A 0 recal, axonc? a reduclian n e oo 1o s presencs ol a
bidy. In & body-worn application, the ground plale of the FleaPIFA should bes dosesl b e body ssos, The masin sfemanl should bBa poinled
Ay froim B Doy, Bckdimeeally, Tor Randnald daviess, v FlexPIFA gnoull Be imouiled in & laafon sl s anl covansd By the kand, 1#
lhe armi=nna s moaried in @ lecalion whers the man skement s coversd or near a humsan body, snsure tal there 1s at =051 o eremilimeter
saparalion distancs bebwean e main eleme] and S body &8 aliowm in Fouie 50,

Additianaly, when e FiexPIFA & mounted very dose to body lissue, use B spacer 1o creale separation dislance betenen the body Sssue and
ground plate. This ensures maxmum performance and prevenis the anienra from deluring. As previoushy mentioned. the ideal spacer matenat
815 mim Bk pehiissbonata

Cuka olten s separation dstance batweon the body ssue and the FlakPiRA s aready provided by the enclosare. Figuen 40 18 an coampks
of & bracelel with e FeePiFA inlegrated inside il The enclosurs provides spough spacing between Se antenna and body lissos 1o presanl
any maor daluring. The anckswEs s mace of polyaionats

Flgure 40: FlaPTFA integrated into bracedet
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COMMECTIVITY 3 dil Antenmna with U FL Cable
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COMHECETIVNITY

Laird:» FlexPIFA

ADDHTIOMNAL ASSISTANCE
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WIFI GE FLEX CABLE CE ANTEN
1.0 SCOPE

Thig specficaion descrnbes the antenna application and swraunding. Thea infermation m this

docurnent is for referance and benchmark purpesas only. The user is responsible for validatng
antenna f parformance based on the wbher's actual implamentation

Antanna illustrations in this documeant are ganernic reprasantations. They ara nat intanded to ba an
imazge ol any antenna isfed in the scope

20 PRODUCT DESCRIPTION

2.1 PRODUCT NAME AND SERIES MUMBER (5)
Product name: WIFI 6E fiex cable balante antenna
Seres Mumber. 148153

2.2 DESCRIPTION

Seres 146163 is 2 batanced, dipale-type, high efficiency antenna Ter 2.4/5/6 GHz applications,
incheding WiFi 6E, Bluatooth, Zighes and others. This antanna is mada from poly fexibla
materal wih small size 3579°0 Tmm and kas double-sided adhesive tape for eagy "pesl and
stick” mounting. This balanced antenna with ground plane independent design offers various
=ande lenglh apbions for ease of inlegration into varous devices,

2APRODAUCT STRUCTURE INFORMATION
Please reler lo PS3-1461 53010 for full mlarmalian

AMTEMNMA 30 WIEW
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30 APPLICABLE DOCUMENTS
DOCUMENT HUMBER DESCRIFTION
S0 1461530050
Sale Drawing (50} i Mechanical Dirmengion of the product
SD0-1461531050
Product Specification (P3) PE-1461 530100 Product Specification
Packing Dranving (PE) PH-1461 530100 Product packaging specificalions

4.0 ANTENMA PERFORMANCE

4.1 RF TEST CONDITIONS
All maasurameants are done of the antenna mowntad on a PCIABS material block of 1.5mm
tickness with YHA Agllent ESOTIC and Owver-The-Alr [OTA) chamiber, All measuraments in
this document are done with the part no. 1461530100 with 8 cabls length of 100mm

LY

FIGURE4.1.1 ANTENNA LOADED WITH PC/ABS BLOCK OF 1.5 MM THICKNESS
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DUT

FIGURE#.1.2 ANTENNA LOADED WITH PC/ABS BLOCH OF 1.5 MM THICKMESS WITH VNA
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FIGURE4.1.3 ANTENHA LOADED WITH PC/ABS BLOCHK OF 1.5 MM THICKMESS WITH OTA
CHAMBER
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4.2 ANTEMNA PERFORMANCE
All moasuremants in this document are dong with the pard no, 1481630100 with a cable length of
1 0denim
DESCRIPTION EQUIPMENT REQUIREMENT
Frequancy Range | VMAES071C 24-25CHz | 5.15-5850Hz | _ 0325
o : e 7.125GHz
Retum Loss WN& ESOTIC <- 10dB
Paak Gain {Max) OTA Chambar 3.0dBi 4 0B 5. 5dBi
Ayerage Total [
Efficiency OTA Chamber =76% | *T5% =705
Polarization OTA Chamber Linaar
Input Impedance WNA ESDTIC 50 obms

Node (hal the above anlenna performance is measured with just the anlenna mounbed an a
FCIABS block to similar 6 free-space conddion. YWhen implement mio the system, the frequency
resananl might be off-bens dus to the loading of surmbunding components aspacially metal plans,
Thiz off-tune can be compensated through matching. Although modube manufacturers specily a
peak gain limit. § s based on free-space condilions. The peak gain will be degraded by 1 4o 2d8i
i the actual implementation as the radiation patiern will change due (o the surround componenis.
As such, during selechcn of antenna, you can select one with high peak gain fo compensate for
the lnss. Maolex can offer assisiant o choose the best location and besl unng In-osder o meat

this peak gain requirament.
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4.3 RETURN LOSS PLOT

Al messurameants in this documeant are dane with & cable length of 100mm

Return Loss for Antenna at 2.4GH: Band in Free Space

. .
= a
£
E
= I
=
- 4

b el fﬂ____

B
- o, — f___,r
qi Ir il = 7 H s iy i = i o
Freguandy [MWHZ]

FIGURE 4.3.1 RETURN LOSS OF ANTENMA AT 2.4GHZ BAND |N FREE SPACE

Return Loss for Antenna at 5GHI Band in Free Space

Wrbarm o (S0

L - w T re " LB

Breguernay [WIST)

FIGURE 4.3.2 RETURN LO5%5 OF ANTENNA AT 5GHZ BAND IN FREE SPACE
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Return Loss for Antenna at BGHe band in Free Space

Bt Lo (dB)

i i % 1w (= 1 - el 1T L& ta L

Fraguukmdy [MI)

FIGURE 4.3.3 RETURN LOS5 OF ANTENNA AT G6GHZ BAND IN FREE SPACE
4.4 EFFICIENCY PLOT

All messuremants in this documant are dons wilh 8 cabls langih of 100mm

Efficiency for Antenna at 2.4GH: Band in Free Space

[ & <. 1 . =] - L [ - R

(32 S T E U ]

FIGURE 4.4.1 EFFICIENCY OF ANTEMNA AT 2. 4GHZ BAND IN FREE SPACE

BEVISION: | ECRECH INFORMATION. |TITLE,
WIFI 6E FLEX CABLE BALANCE ANTENNA

EC N 673961
.J APPLICATION SPECIFICATION B of 30
DATE. 2021/08/17
DOCUMENT MUMBER; | CREATED | REVISED BY: CHECHED BY: |  APPROVED &Y
AS-1461530100 Lin Hai 207108112 | Andy Zhang 202100812 | Chris Zhang 20210812

TIWPCATE AL, APTLCATION SATHER ARYC 41000



EEom

otex APPLICATION SPECIFICATION

Efficiency for Antenna at S0H: Band in Free Space
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FIGURE 4.4,2 EFFICIENCY OF ANTENNA AT SGHZ BAND IM FREE SPACE

Efficiency for Antenna at 6GHz band in Free Space
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FIGURE 4.4.3 EFFICIENCY OF ANTENNA AT 6GHZ BAND IN FREE SPACE
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4.5 RADIATION PATTERN

Al messurameants In this document aoe done with & cable lengih ot 100mnm.

XY-2450MHz

FIGURE 4.5.1 2D RADIATION PATTERN QF ANTENNA AT 2450MHE IN FREE SPACE
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®

AY-5450MHz

FIGURE 4.5.2 2D RADIATION PATTERN OF ANTENNA AT 5450MHZ IN FREE SPACE
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AY-6000MHz

AL-6000MHz

FIGURE 4.5.3 2D RADIATION PATTERN OF ANTENNA AT G000MHE IN FREE SPACE
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XY-7125MHz

XZ-7125MHz

FIGURE 4.5.4 2D RADIATION PATTERN OF ANTENNA AT T125MHZ IN FREE SPACE
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FIGURE 4.5.5 30 RADIATION PATTERM OF ANTENMA AT Z450MHZ BAND IM FREE SPACE
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FIGURE 4.5.6 30 RADIATION PATTERM OF ANTENMA AT 5450MHZ BAND IM FREE SPACE
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FIGURE 4.5.7 30 RADIATION PATTERN OF ANTENMNA AT 60D0MHZ BAND IN FREE SPACE
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FIGURE 4.5.8 30 RADIATION PATTERN OF ANTENMNA AT T1Z25MHZ BAND IN FREE SPACE
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50 ASSEMELY GUIDELINE

The flex antenna comes wilh an adhesive 3m3077 for assemble onto the plastic wall of tha
system, The surface should be smooth with ra<1.6um and need 1o clean the surface before
slicking this producl. The anlenna cannol be placed on a metallic surfaca.

5.1 HOW TO TEAR FLEX RELEASE PAPER
aﬁ\ ;
‘?&iu_r

1. Find cut line on flex back side

2. Bend flex slight along cut line

¢
3. Tear release paper
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5.2 CABLE BENDING

Crring the assembly of the amtenna in a denvice. the cabls naads to be positionad awsay from the
antenna Nes 1o ackhdeve besl perfarmance. Tha cGabbe mius be avwaay irom fhe Flex edge 31 east

Smim as shown in figure 5.2.1. If the ceble bends inte the antenna flex, the antenna performance
will be degraded

FIGURE 5.21 RECOMMENDED CABLE BEMDING RANGE

FIGURE 5.2.2 UNRECOMMENDED CABLE BENDING RANGE

FIGURE 5.2.2 MULTIPLE BENDING OF CABLES IS NOT RECOMMEMNDED
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6.0 RFPERFORMANCE AS A FUNCTION OF IMPLEMENTATIOMN

6.1 ANTENNA RF PERFORMANCE AS A FUNCTION OF DIFFERENT LOCATIOMNS WITH
PARALLEL PLANE GROUND

Four locations with parallel plane ground have beaan avaluated and these locabons are shown in
figure 6.1.1. The plane ground s2e ig 90mm*90mm and we move he plans ground o four locstions
for each test. The antenna parformanca is batter with larger distance belwean antenna and paralisl
prane ground. The minimum distance betseen antenna and plane ground 18 recommended bo be
15mm o achéeva accapiable RF perfommance.

ANTERMNA

Wigis Klmm

FIGURE 6.1.1 FOUR LOCATIONS WITH PARALLEL PLANE GROUND

Ground Siee: Q0men " 90mm;
Location 1: Destance batwesn antenna and plana (G4F}) ground is about Smim;
Location 2! Destance batwaan antenna and plana (GAP} ground is aboat 10mm;
Location 3 Déstance betwesn antenna and plane (GAR} ground s about 15mm;
Location 4: Destance betwaen anienna and plana (GAP} ground is abosd 20mm,
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Return Loss for Antenna at 2.4GHz Band at Four Locations
with Parallel Plane Ground
g, N
; 11 - s g n g )
G Bn MG nm .::' [ml | N M Em0 de

FIGURE §.1.2 RETURN LOSS OF ANTENNA AT 2. 4GHZ BAND AT FOUR LOCATIONS WITH
PARALLEL PLANE GROUND

Return Loss for Antenna at S5GHz Band at Four Locations
with Paraliel Plane Ground
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FIGURE 6.1.3 RERURN LOSS OF ANTENNA AT SGHZ BAND AT FOUR LOCATIONS WITH

PARALLEL PLANE GROUMND
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Efficiency for Antenna ot 2.46Hz Band at Four Locations
wilth Parallel Plane Grownd
WSS ——
i. et
i it
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FIGURE 6.1.4 EFFICIENGCY OF ANTENNA AT 2. 4GHZ BAND AT FOUR LOCATIONS WITH
PARALLEL PLANE GROUND

Efficiency for Antenna at 5GHz Band at Four Locations with

Paralied Plane Ground
=
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FIGURE 6.1.5 EFFICIENCY OF ANTENMA AT SGHZ BAND AT FOUR LOCATIONS WITH

PARALLEL PLAMNE GROUMND
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6.2 ANTENNA RF PERFORMANCE AS A FUNCTION OF DIFFERENT LOCATIONS WITH
VERTICAL PLANE GROUND

Four locations with vertical plane ground have Been evaluatied and these ecations are shown in
figure 6.2.1. The plane ground size is B0 B0mdn and we move the plans grodsd to four
locations for each tast, The antenna performanca is battar with larger distance betwean antenna
and verfical plane ground. The maemum distance balwseen anlenna and plane ground s
recommended 1o be 5mm o achieve accaptable BF perdormance.

ANTENMNA

FIGURE 6.2.1 FOUR LOCATIONS WITH VERTICAL PLANE GROUMD

Ground Slze: 90mm*S0mm:
Location 1: Destance batwean antenna and plans (GAP} ground is aboyd Bmm;
Location 2 Deatance batwesn antenna and plans (GAP} ground |5 aboat 10mem;
Location 3: Destanca bafwean antanna and plana (GAR} ground is aboat 15mm,
Location 4; Destance baetween anfenna and plane [GAP ground is about 20mim
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Return Loss for Antenna at 2.4GH: Band at Four Locatlon
with Vertical Plane Ground

Tragquansy (W]
FIGURE 6.2.2 RETURN LOSS OF ANTENNA AT 2 4GHZ BAND AT FOUR LOCATIONS WITH
VERTICAL PLANE GROUND

Return Loss for Antenna at 56Hz Band ot Four Locations
with Vertical Mane Ground
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FIGURE 6.2,3 RETURN LOSS OF ANTENNA AT SGHZ BAND AT FOUR LOCATIONS WITH
VERTICAL PLANE GROUND
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Efficioncy for Antenna ot 2.4GH: Band at Four Locations
witth Vertical Plane Ground

el = 5 +i - B = i a4 s
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FIGURE 6.2.4 EFFICIENCY OF ANTENNA AT 2.4GHZ BAND AT FOUR LOCATIONS WITH

VERTICAL PLANE GROUND

Efficiency for Antenna at SGHr Band at Fowr Locations
with Vertical Plane Grouwnd
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FIGURE 6.2.5 EFFICIENCY OF ANTENNA AT 8GHZ BAND AT FOUR LOCATIONS WITH

VERTICAL PLANE GROUND
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6.3 ANTENNA RF PERFORMANCE AS A FUNCTION OF DIFFERENT DISTANCES WITH
PARALLEL PLANE GROUND

Faur locations with the parallel pane ground have been evaluated and these ealions are shown
in figure 6.3.1. The plane ground size is 30mm30mm and we move the plane growsd fo four
locatiens for each fost The antenna performance i better with lamger distance beteeen the
antenna and the paralied plane ground. The minimum distance batwaen the amlenna and the plane
grownd is recommended to be Smm to achisve acceptabla RF performance

BBTERRA

Lamgets 30mmm

FIGURE 6.3.1 FOUR LOCATIONS WITH PARALLEL PLANE GROUND

Ground Size: A0rmen™90mm;
Location 1: Destance batwaan anienna and plana (GAP} ground is aboast Smm;
Location 2 Matance betwesen antenna and plane (GAF ) ground Is aboest 10mm;
Location 3 Destance batween antenna and plane (GAP} ground is abowt 15mm;
Location 4; Detance babween anfenna and plane (GAP} ground 15 about 20mim
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Ux APPLICATION SPECIFICATION
Return Loss for Antenna at 2.4GH: Band at Four Locations
with Parallel Plane Ground
e —— E—
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E-. —— e .
o S— _.,
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FIGURE §.2.2 RETURN LOSS OF ANTENNA AT 2. 4GHZ BAND AT FOUR LOCATIONS WITH
PARALLEL PLANE GROUND

Return Loss for Antenna at 5GHz Band at Four Locations

with Parallel Plane Ground
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FIGURE 6.3.3 RETURN LOSS OF ANTENNA AT 5GHZ BAND AT FOUR LOCATIONS WITH

PARALLEL PLAME GROUMND
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holex APPLICATION SPECIFICATION
Efficioncy lor Antenna st 1.4GH: Barnd at Four Locations
with Paraliel Plane Ground
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FIGURE 6.3.4 EFFICIENCY OF ANTENNA AT 2. 4GHZ BAND AT FOUR LOCATIONS WITH
PARALLEL PLAME GROUND

Efficiency for Antenna at $GHz Band at Four Locations with
Paraliel Plane Ground
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FIGURE 6.3.5 EFFICIENCY OF ANTENMA AT SGHZ BAND AT FOUR LOCATIONS WITH
PARALLEL PLANE GROUND
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APPLICATION SPECIFICATION

7.0 THE ANTENNA PERFORMAMNCE VARIATION WITH CABLE LENGTH

7.0.1 CABLE LOSS

ITEM DESCRIPTION TEST CONDITION REQUIREMENT
T.01.1 | Fragquency Range 2 GHz~T 12538Hz 20Hz~30Hz SGEHz-EGHZ 6-7 1250GHz
. 1m cabile megaured . =
. T01.2 Aflenuation h}l "-"‘I"-IAEI}T'IL".- =1 SdBAm . = & HdBim . =&, SdBim .

7.0.2 CABLE LENGTH AFFECT THE ANTENHA PERFORMANCE

Bafance antenna resonandce |5 insersitive by cable length, but the cable foss will affect the total

efficiznicy. Refer ta 7.0.1

7.0.3 FOR EXAMPLE

Bage on the 100mm cable parformance, we can mostly compute the 300mm cable's,

100rmen cable 300mim cable
Fraquency (MH2] | Eficiency (dB] | Efficlency |3) cahle loss Efficiency |dB) | Efficiency %}
X H-ALOSS=Y ¥

2400 -1.03 77.77 0.2m*3 5elB/m -1.79 BE.19
2420 -1.05 7B.43 175 66.76
1440 -1 15 7682 -1 85 65.18
2460 147 7E.41 -1.87 65.00
2480 -1.19 7600 -1 g9 64 .68
2500 -1.23 75.37 -1.93 B4.15
5150 -L10 77.71 025 Edil/m -2.20 560.32
5200 -1.43 77.08 -2.23 50 83
150 113 77.11 -2.23 50 85
5300 -0 7550 -2.30 SR 00
5350 -1.33 71.54 -2.43 57.08
400 123 75.30 -2.13 g4
5450 116 7650 226 5038
5500 -0.52 80,93 -2.02 62 82
T 0.52 &0,35 207 62 84
SO0 0,55 80,42 205 B2 47
LD 007 70,04 2.07 6205
5700 1.00 79.37 210 b1 &1
E150 1.05 78,14 216 G104
SH00 120 75,84 =230 SH.55
B850 <111 751 3.1 B.17
S400 127 464 -2 37 e
] 1.3 .00 =340 5160
5950 119 1811 -2.29 59.08
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U“ APPLICATION SPECIFICATION
10mm cable J0mm cabda
Fraquency {MHzl | Effickency (@8] | Efficiency %) cable loss Efficiency {dd) | Efficiency |%j
X R=LO55=Y i
B -HAXE Fa.43 .26, 508 m -2.30 SH.83
B 10 -1.44 71.71 -4 5318
E200 -1.32 1173 -2 8l 54 b5
B -1.23 75.26 o 55.79
EADD -1.14 76,921 -3 A4 5501
ES00 -1.32 3.7 o 5B
EEO0 -1.132 7718 ) 5122
B 00 -1.03 TE.E] -3.33 SR A6
EROO -1.05 1B.50 -2.35 5820
OO0 -1.01 79.23 -2.31 5R.73
000 -L.45 TLED -3.75 53.07
7100 -1.20F T5.5d -2.50 56.22
T12% -L1l TT.44 -3.41 5741

The data is just dor yaur reference, alb accurate periormance should be aceording to the test results it the

OTA chamber

8.0 CHANGE HISTORY

CHANGE HISTORY
REV DATA DESCRIFTION
H 202000618 Update 20 Figure and add &-7.125GHz band
H1 2020826 Change 20 24500Hz S450MHE patiern
d 2021/08M12 Change 20 of G00IHz T125MHz pattern
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Compact 2.4 GHz WiFi/BL. FR4 Antenna
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Average Cuasn a§.5F A1 =544 b
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Impedance [ 1

Mechamical Speeification
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Cably Typs ¥R mum
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Emvirenmental Specitication
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Compact 2.4 GHz WiFi/BL FR4 Antenna
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Compact 2.4 GHz WiFi/BL FR4 Antenna
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Compact 2.4 GHz WiFi/BL FR4 Antenna =
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Compact 2.4 GHz WiFi/BL FR4 Antenna

ABARI504-52450

Peak Coaidn

1500 & £.0 5 0K i

@ Bl IS Rl 15 00 o el i

MSL = NA
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Compact 2.4 GHz WiFi/BL FR4 Antenna
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Compact 2.4 GHz WiFi/BL FR4 Antenna

ABARI504-52450
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Compact 2.4 GHz WiFi/BL FR4 Antenna

ABAR50M-52450 150 % £0 £ 0.8 mm
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MISL = NA

Fackaging
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ANT-2.4-LPW-125
2.4 GHz Panel-Mount Dipole Antenna

Thig ANT=-2.3=LPW-125 [LFWT is a panalmaunt
dipoia arfenna far Blumtooth®, SgBas® and oibar
24 GHr I5M apclicatons incuidng YWiFARLAN

Tz srae-in pandd roounl pronddes dor casy and
spcure inslalation and the hinged whip walh
H-poailion detant lows lor splimal anlanna
prsitioning

Conrachon 12 mada 1ok radss we & 125 mim
borgg. 1,13 rrim coakial cable terrinatad in e
MHFLULFL-connpatibie plieg ¢onrasho

Features Applications
= Forirmanca = 24 GHr appications
— WEWR: = 1.5 — Bastooih® and JigBse’
— Paak-Gain. 2.8 o8I = Eingls-band WEl S WLaM
— Eficiency: B3% — WiH 4
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BE mun [TLAT im devmsbar Fola ®  Ernarl Home netwarking
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s Hingad with detenis for siraghi, 45 degras and = iraarnat of Things (1ol desicas
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& MHFALFA-companble plug femals sockal)
carrisclor atlssled 125 0 ol 133 men
Cones cabin

= Cronidimctonal radiation patHern

Ordering Information
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ANT-2.4-LPW-125

Datasheet

Electrical Specifications

Frequancy Aarge | 7.4 GHZ 33 2.485 GHz
WEWH fmax.] | 1.8
Retuem Loss ma | | SETT
o i () 28
AUSrape Gain o8 4.0
Eh'lw [ﬁ] 53
Folanzation | Liremar
Fisdiation Crmrerdreciionsl
Wiz P | 10 W
Wanslargth 157w
Electrical Typa Dipoio
Impedanon 00
Conrsotion 14 FL-oampaditle phug 'l:r'l:I.-lﬂ:ﬂdﬂ
Coaxial Cably Typrat 133 rren f Lawgthi T3 w400 ing
Wihdoht | A1 o2 on
Halght | @37 e 60
Qporating Temporature Bange | 400 o «B8 T

Boctieal podctcations and plats rmassund o Berd-20 conlguraiaon

Fackaging Infarmation

Thee ART-2.4-LPW-125 anlennas are individually sesled in & clear plastic bag. Iedfividual packages ane
packed in a bag of 50, seyen bags of 50 o a box and twenly boxes toea carlon. Distibution channss.
may affer allemalive packaging oplans.

Product Dimensions

Figere 1 ehowws The cverak Simensaons and moaniing irormeion or the LW argarns. The anfenna s hingsd
wit o can D tiied 80 degrees and Nae aeients Al O, 4.5 and 80 dednesa,

BTE oy
10,41 i
K|
! - E—
BE B 1 "'-_rl'
[ i )
B2 0 i 1 .".-"-.,l'*'
34T imi i g
3 i | dlll."l..,r".. o
AT rem { .-+':_:-'J;' i
[HER M| 1 :.,'__.- i
| R ,"' _ 150 ifain
| o |0 B} nj
[ R T EREY o o R
: : iy

T mm
TR

vl el
HE e L35 )

Ta,

LpEe TR, ",

gl |

285 mm
[l ]
Muiiriling Spbsificalians

Flgure 1. ANT-2 4-LFW-125 Dimenaions and Maunting Dats
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Datasheet ANT-2.4-LPW-125

Antenna Orientation - Bent 30 Degrees

The charis on the fabowing papes represent dat 16kan with tha entanna Bent-90 dagreas, as shawn n
Figuia 2,

Flgura 2. LPW Antanma, Bant 90 Dagress (Bent-20]

VEWR

Figure 3 provides the wvolsge standng wawe ratie WE8WH) Eoross the anlenna bandwdth, YSWH descripas
the poaver reflecied fom e antenns cack to the rado. & Dwer YSWH value ndcates better antarna
partormanca ab & given freguiency. Ralisctad powsar & also shown on the Apht-side vertical axits 65 a gauge of
the percartags ot frarsmitter power reflactad back tngm tha antenna

= =
a b4
5 * -
| 40
|
i - = | |

&

v
2

SR
(5]
|
Beflected Power §%)

ol
r

[

=]

1] o 1) ) 1 T (R :

Jas0 J3IFp O IEO0 4100 @440 34500 MTQ 0 d4s0 0 2510 Js3p 2EG0
Fraquency (M)

Figure 3. LPW YSWR, Bent-20
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ANT-2.4-LPW-125 Datasheet

Feturn Loss

Ratum Ipes [Fgurs 4, reprasents the ez in powan at the antenna due 1o refisctad sknals, Lika WEWA, &
lowwar el kiss valug indicates Battar anienna parformance at 8 ghvan frequency,

2 <

23S0 IIT0 2390 J4ID0 43I0 MED TR 2490 25100 3530 255
Fraquency (MHT|

Flgure 4. LPW Returmn Loss, Bant-5]

Feak Gain

The pask gon gomnss Ihe antenna bancksidih i shown in Foue 5. Pesé gain repragents tha maximum
anbena npul power conceniralion across 2-dimansional space, and thamndore paak perfarmanca al a guen
raguency, bul doas ngt cansider any dieciicnally in the gain patiemn,

£
_— "l oy, i -
=
2
3o
-5
2350 2330 2320 2410 2430 2430 2470 2430 2510 £530 2550

Freguenty [MH)
Figura 5. LPW Pagk Gakn, Bant-90
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Datasheet ANT-2.4-LPW-125

Average (Gain

Auerage gain (Fligam H), 5 the aversgs of al antsrng gain n 3-dmenakinsl spacs &t each fmouency
prcviding &n indication of oveesll perormance without expresaing antanna divectonality,

Fyerags Galm |dBE

2350 2570 2340 2410 2430 2450 2470 1490 2510 2530 2550
Frgquemty [MHI)

Figura 6. LPW Average Gein, Beni-90

Fadiation EHiciency

Radsation eféciency Figure 7}, shows (ha raliocof podsr delversd to 1ha anlanna relative o the power
radhaled al lhe anlanna, sxpeessed as A perceniags, whers a higner percenltage mdicalas befler pararmance
il @ given pguentcy,

log

S0
HE
Bt
G
L |

Aan
A
a0
1

o
2350 LEM 2330 2410 2430 2430 2470 2400 2510 £530 2350

Fregquency [MH
Foguirs 7. LFW Radiation Efficiency, Bent-90

Effichency (%)
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ANT-2.4-LPW-125 Datasheet

Fadiation Patterns

Radation patierns provde mformatan abeut 1ha diecticnalny and 3-dmensong gain pericrmance oF 1hae
atenra by ploing gakn &t specic reguencian In threa orfrogonal planes. Amenna radaiion paiierms for

a Bent-4 anentaticn sre shovwen in Figuns B using polar plols covenng 360 gegraes. The amtenna greghic
provides satarancs o tha plane of the-coiemn of plons below i Mot winen sesed with typical FOF Wesing
antheans, Zooming Ink mdabon pattErrs = possinla forevaal fine datal,

Radiation Patterns - Bent-30 Degrees

-.;-'F e

Wg-Plang Gon ¥ -Mare Gum oe-Ergre Gan

2400 MHz to 2485 MHz (2450 MHz)

H s £
tl
" i
= L]
= 8
n L
- ]
[ ]
e u
- 4
I ¥
e
#-Plans Gan WE-Mares Gom

Figure B. Fadialion Pallems fos LPW, Beni-90
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Datasheet ANT-2.4-LPW-125

Antenna Orientation = Straight

The charis on 1ha faliowing pages represent dote 16kan wih tha anbanna anentad sralghl, &5 shown n
Figura g,

Figure 8. LPD Antenna Shown Straight

VEWR

Figurs 10 prowides the votags standging wans rato (VoWRD across the anderna Dandwidih, VBWE describes
the poawer refecied fom e artenns cack to the radio, & kawer YSWH vale ndcates better antarna
performanca ak & given Trequency. Rallactad possr & also showm on the Aght-side veetical axds 85 a gauga o
the percardage of frarsmitter power reflactad back trom tha antenna

2 2
5 i [T Vi
, | |

I - l—-—:——]— ET
| | L1 [ ]| =k
ERER ;:
I !. .l L 10
1 v -_—T--'—_——-I-—r—i._ | | o

1350 JRFD X3S0 B4100 430 2450 24T0 1480 2510 1530 2550
Frequency {hiHr)

Figure 10, LPW VAWR, Strasght
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ANT-2.4-LPW-125 Datasheet

Feturn Loss

Ratum Ioes [Fgurs 11, mpresants the ey in power at 1he snanna dus to eected dgnats. Like WSWH, 3
lowar retirn kiss valle Indicates battar arienna parformance at & ghan faquency

2 <

5 __a.,.a—'z"'_i

23S0 IIT0 2390 J4LD0 43I0 WMED TR 2490 25100 353D 2550
Fraquency (MHT|

Flgura 11, LPW Raturn Loss, Straight

Feak Gain

The pask gan somnss e antenna bandsidife i shown in Fgue 12, Paak.gan rapresants the maximom
anbena npul power conceniralion across 2-dimansional space, and thamdore paak perfarmanca al a guen
raguency, bul doas ngt cansider any dieciicnally in the gain patiemn,

5
P ——— — s
=
=
3o
-5
2350 2ET0 230 2410 2430 24340 2470 24490 2510 2530 2551

Freguercy [MH1)
Fegura 12 LPW Paak Gain, Straight
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Datasheet ANT-2.4-LPW-125

Average Gain
HAuperage gan [Foure 13) 5 the avanage of &l snlenna gain in S-Amensions space al aach Fequency,
proyiding an mdicaton of el parioimance wilhau swpressing entanna directionimy,

5] =
& e

2350 2 FEL | 2410 2430 2420 2470 1490 2510 2530 2550
Freguency [MH)

Frgure 13, LPW fverags Gain, Straight

Fadiation EHiciency

Radsation eféciency Fgire 14), shows the ralic of power dafverad [0-the anlenra rakaliva b iha power
radhaled al lhe anlanna, sxpeessed as A perceniags, whers a higner percenltage mdicalas befler pararmance
il @ given pguentcy,

log

B3 BE

Aan
A
a0
1

Effichency (%)

2350 2570 2340 24E0 2430 2450 2470 2400 2510 2530 2550
Freguarntcy [MHI)

Figure 14, LPW Radiation Efficlancy, Stealgit
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ANT-2.4-LPW-125 Datasheet

Radiation Pattarns

Radmtion patierns proede miormstion about the dimcticnalgy and - 3-dimenscana galn podormance of the:
antenna by ploting gain at specit fmquencies in threa orthogenal planes. Arenra mdation patierns for

& Stradght crisntation ang shown in Figum 16 usng polar plots covonng 367 dagreas, Tha antenna grachc
provicdes rrinmroe o the plara of the colemm of plols below i, Saobe: swhon wissed with typical PDF Wiewsing
softwann, rooming into mdabion patterrs 5 possile 1o reeaal fine dofal.

Radiation Pattarns - Straight

® ¢

K Frane Chan Wl Flana Gan Wy

2400 MHz to 2485 MHz (2450 MHz)

Figure 15. Radiation Pattarns for LPW, Straight
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Datasheet ANT-2.4-LPW-125

Antenna Definitions and Useful Formulas
WSWH - Vokage Stendng Wave Ratio, YEWH s 8 uniless rtio thet describss the Dower refected rom tha

antenna beck bz 1ha mdia, A lower VEWHR vaiue indicbes better antenna pericrnsnce at & ghvan egqueroy
VEWR & aasty dertvad from Heturn Laes,
Mirdii L
11]-[' e | [ o)

Retirn  Loes
oo Lo |
Feturn Loss - Ferluem loss regresents the loss in poeesr ab fhe andenss tae o reflecked signaks, rmeagored in
deddbels. A olwer reburn Bs% value indiaalas befler arterrs paftarmansce ol a green bequsndy, Hoturn Lags is
easty deruesd from YEWR

VEWR =

VEWR—1

VEWR+ 1
Efficisncy ()~ The Iold pavwer radiabad am anantsrns dvided Dy e npul power 8 e lesd ponl of the
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G = 10 log {0

Gy = Oy — Z5EdRE
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Wil Fugyt & wiery Figh peak gaif compared 1o svorags 50,
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Rerurn Lass = —20 Wy [

{'n.rswn - 1)’
VEWR 4+ 1
decibal @8} - & logadthms unt of maaswe of 1ha power of an elecincal signal,
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radmior,

decibel refalies to & dipole [dBd) - A comparative maasons n decbels babeeen an anbanna urder Test and
an idaal Fal-wave dpole

Dipea - Anides dipdle cormprises a straghi secirical conduclor messunng 172 wassienglh frans and to end
carnecied al 1ha canter 1o & Tead poird for the redio.

Isatropic Radiator - & (haoretcal antenna whch redialas energy anuely n sl drechiore a5 a perlect sphana,

Ormnidirectional - Term describirg an amonna adaion patiern thal = gndarn n all decions. An
isstmpc amomna is Iha thecmlical padect ormnidieclional antenna Ancdnal dpole aniorma has 2 ol
shapad radirdion patiern and oihar praclical anlanna mplerrarialons il have Inss perinci bul genersdly
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HLEHD technalogy Specifications

RFA-02-P05-D034
Elecrmical Specifications
Frequency range 2400 MHz - 25 MHz
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@ Pulse T —

a YAGEO company Description: 2.4-2.5GHz PCB Antenna with
coax feed

Series: Internal PCB
PART NUMBER:W3525BXXX

Features:

= 2400-2500 MHz

« Size: 10.7 x 47.7 x 0.8 mm
= Gain 1.5dBi

« Radiation pattern Omni

= Cable length, see page 2

« Connector U.FL compatible
* RoHS Compliant

Applications:

« 24GHz ISM band radios
= WiFi, Bluetooth, BLE, ZigBee

= Devices requiring internal
antenna

« Security, IoT, Monitoring,
Industrial applications
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@ Pulse

a YAGEO company

TECHHNICAL DATA SHEET
Description: 2.4-2.5GHz PCB Antenna with
coax feed

PART NUMBER:W3525BXXX

Series: Internal PCB

This document covers all product variants of the following product family

PartNumber | CableLength |  Adhesive Tape Cabile type Comnectoreype | Frequency |Mak Gain|
W3525603% | 397/ 100mm WA
WALIERNLT 5.2% 4 1320 e H.A.
Was258100 10" 254 mm M.A
WES2SB035T | 39"/ 100 mm |30 467 (T=0.05mm) A2 13mm Coax Cable | Lo e o0
WASZSEH 50T 1541 e 30 457 (Twb 0S| FHp o CompatalewanufL | 3 | A
W3S25E0250 3540 men H.A.
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@ Pulse

a YAGEQ company Description: 2.4-2.5GHz PCB Antenna with
coax feed

PART NUMBER: W3525BXXX

Series: Internal PCB

ELECTRICAL SPECIFICATIONS
Antanna Type Dipote PCE+Cabile
Frequency 2400-2500MHz
Mominal Impedance s00
VEWER 251
Radiation Pattern Cmni
Gain 1.5dBi
Efficiency 5E5%
Folarization Vertical
Fower Withstanding W
MECHANICAL SPECIFICATIONS
Owerall Length 10,7247, 750 Bmm
Antenna Material FCB
Connector lype [-PEX or equivalent
Cable typs MI-113 Gray

ENVIRONMENTAL SPECIFICATIONS

Operating Temperature 40" C=+85°C

Storage Tempearature 40" C~+85 "G

RoHS Compliant Yes

OTHER SPECIFICATIONS
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@ Pulse

a YAGEQ company Description: 2.4-2.5GHz PCB Antenna with
coax feed

PART NUMBER: W3525BXXX

Series: Internal PCB

AL DRAWING
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Dimension unit: mm/inch
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@ Pulse

a YAGEQO company Description: 2.4-2.5GHz PCB Antenna with
coax feed

PART NUMBER: W3525BXXX

Series: Internal PCB

TEST SETUP
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@ Pulse

a YAGEQ company Description: 2.4-2.5GHz PCB Antenna with
coax feed

Series: Internal PCB
PART NUMBER: W3525BXXX

CHARTS
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@ Pulse

a YAGEQ company Description: 2.4-2.5GHz PCB Antenna with
coax feed

PART NUMBER: W3525BXXX

Series: Internal PCB
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@ Pulse

a YAGEQ company Description: 2.4-2.5GHz PCB Antenna with
coax feed

PART NUMBER: W3525BXXX

Series: Internal PCB

(CHARTS

Gain

Gain (dBi)
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@ Pulse

a YAGEQ company Description: 2.4-2.5GHz PCB Antenna with

coax feed
Series: Internal PCB

PART NUMBER: W3525BXXX

CHARTS

Free Space Radiation Pattern
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@ Pulse

a YAGEQ company Description: 2.4-2.5GHz PCB Antenna with
coax feed

Series: Internal PCB
PART NUMBER: W3525BXXX

CHARTS

Free Space Radiation Pattern
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@ Pulse

a YAGEQ company Description: 2.4-2.5GHz PCB Antenna with
coax feed

Series: Internal PCB
PART NUMBER: W3525BXXX

CHARTS

Free Space Radiation Pattern

YZ Plane
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@ Pulse

a YAGEQ company Description: 2.4-2.5GHz PCB Antenna with
coax feed

Series: Internal PCB
PART NUMBER: W3525BXXX

————————
PACKAGING

For W3525B0392 and W3525B039T and W3525B052

10pcs antennas packing packed in 1 sealed bag

10pcs sealed bags (total 100pcs antennas) packed in 1 foam bag
12pcs foam bags (total 1200pcs antennas) packed in 1 carton
460x235x140mm

For W3525B100

5pcs antennas packing packed in 1 sealed bag

20pcs sealed bags (total 100pcs antennas) packed in 1 foam bag
12pcs foam bags (total 1200pcs antennas) packed in 1 carton
460x235x140mm
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