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Part No. WLA.O01
Model 2.4GHz High Efficiency Loop Antenna
Description 2.5dBi 2400MHz to 2500MHz

WLAN/WIFI/Bluetooth/Zigbee

Features 3.2*%1.6*0.5mm
Low Profile
Peak gain 2.5dBi
50 Ohm Impedance
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The WLA.01 2.4GHz Loop antenna is a high efficiency, miniature SMD, edge mounted
ceramic antenna for very small space requirements for Wi-Fi, WLAN, Zigbee, Bluetooth,
and 802.11 applications. The WLA.O01 uses the main PCB as its ground plane, thereby
increasing Antenna Efficiency. It is tuned for different PCB sizes by simply changing the
value of the matching circuit. At 3.2mm*1.6mm*0.5mm, the WLA.O1 is one of the smallest
antennas available worldwide. This antenna is delivered on tape and Reel.

Many module manufacturers specify peak gain limits for any antennas that are to be
connected to that module. Those peak gain limits are based on free-space conditions. In
practice, the peak gain of an antenna tested in free-space can degrade by at least 1 or 2dBi
when put inside a device. So ideally you should go for a slightly higher peak gain antenna
than mentioned on the module specification to compensate for this effect, giving you better
performance.

Upon testing of any of our antennas with your device and a selection of appropriate layout,
integration technique, or cable, Taoglas can make sure any of our antennas’ peak gain will
be below the peak gain limits. Taoglas can then issue a specification and/or report for the
selected antenna in your device that will clearly show it complying with the peak gain
limits, so you can be assured you are meeting regulatory requirements for that module.

For example, a module manufacturer may state that the antenna must have less than

2dBi peak gain, but you don’t need to select an embedded antenna that has a peak gain

of less than 2dBi in free-space. This will give you a less optimized solution. It is better to
go for a slightly higher free-space peak gain of 3dBi or more if available. Once that antenna
gets integrated into your device, performance will degrade below this 2dBi peak gain due
to the effects of GND plane, surrounding components, and device housing. If you want to
be absolutely sure, contact Taoglas and we will test. Choosing a Taoglas antenna with a
higher peak gain than what is specified by the module manufacturer and enlisting our help
will ensure you are getting the best performance possible without exceeding the peak

gain limits.

e Bluetooth earphone systems

e Hand-held devices when Bluetooth/Wi-Fi functions are needed, e.g., Smart phone.
o IEEE802.11 b/g

e ZigBee

e Wireless PCMCIA cards or USB dongle
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2. Specifications

The WLA.O1 is desighed to mount at the center of the edge of an evaluation board of
80 x 40mm.The antenna performance was measured with the WLA.01 mounted on the
evaluation board with SMA(F) connector.

1 Center Frequency 2400-2500MHz

2 Dimensions 3.2*1.6*0.5mm

3 VSWR 2 max

4 Polarization Linear

5 Bandwidth 100MHz min.

6 Gain Peak 2.5dBi typ.

7 Efficiency 84% typ.

8 Impedance 50 O

. Mechamaal

9 Dimensions 3.2*1.6*0.5mm

10 Material Ceramic

11 Operating Temperature -40°C~+85°C

12 Storage Temperature -40°C~+105°C

13 Temperature Coefficient (1f) 0+ 20 ppm @-20°C to +80°C

" Recommended Reel Storage 5°C to 40°C
Condition Relative Humidity 20% to 70%

* The data was measured by a CTIA Authorized Test Lab.
** Center frequency will be offset to working frequency according to the conditions of user’s

Ground plane and radome.
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3. Electrical Specification (80*40mm ground plane)

3.1 Return Loss(S11)

1 Active Ch/Trace 2 Response 3 Stimulus 4 MkrfAnalysis S Instr State

DI 511 Log Mag 10.00dE/ Ref 0.000dB [F1 D/M]
50.00

1 2.400000000 GHz -10.870 dB
2 2.450000000 GHz -22.439 dB
P =3  2.483000000 GHz -13.943 dB
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3.2 VSWR

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkr/analysis 5 Instr State

P\
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P S11 SWR 1.000/ Ref 1.000

[F1 D/M]

1 2.400000000 GHz
2 2.450000000 GHz
=3  2.483000000 GHz
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4. Radiation Pattern (Customize Design)

T

Rotating

I\,cf
I/

AUT

Standard horn antenna

AUT: Antenna under testing
90

4.1 Radiation Pattern (80mmX40mm ground plane)

321605
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4.2 3D Gain pattern @2442MHz

Azimuth = 180.0
Elevation = 0.0
Roll = 0.0

‘*'*g:::m"
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Azimuth = 1800
Elevation = 5.1
Rall = 180.0
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Azimuth - 00
Elevation = 900
Roll = 180.0
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4.3 Efficiency Table

Frequency(MHz) | 2400 | 2410 | 2420 | 2430 | 2442 | 2450 | 2460 | 2470 | 2480 | 2490 | 2500
Efficiency(dB) |-1.38 |-1.04 | -0.85|-0.74 | -0.73 | -0.76 | -0.86 | -1.05 | -1.18 | -1.27 | -1.40

Efficiency(%) 72.83|78.71|82.27 | 84.39 | 84.53 | 84.04 | 82.00 | 78.60 | 76.14 | 74.64 | 72.50

Gain(dBi) 147 | 181 | 210 | 240 | 250 | 250 | 237 | 210 | 1.90 | 1.87 | 1.75
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4.4 Efficiency vs Frequency

Efficiency vs. Frequency

100.00

90.00

80.00

70.00

Efficiency(%)

60.00

50.00
2400 2410 2420 2430 2442 2450 2460 2470 2480 2490 2500
Frequency(MHz)
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5. Layout Guide

5.1 Solder Land Pattern

Land pattern for soldering (grey marking areas) is as shown below. A matching circuit
similar to the one shown in section 5.3 is also required.

[ Top Copper Top Solder Paste |

Poad 1 & Pad 5 should be connected to GND.
Pad 2 should be connected to a 50 ohm transmission line.
Pad 4 and ped 5 are reserved for tuning element.

04, 5 06 42 82 0.6
: N e I P
Q B -
@ = — - —+— - i B [
o = [
| Il oo| osl L |2
0[O0 il . ©
e ok e Slole 15#15 11J
0.4 04 2
r_1.6___'_1.6_12.& 1.1
Top Solder Mask Composite Diagram
This drawing is ¢ negoative of solder mask. Black regiocns cre anti—-mosk.
0.6, ~| 0.8, 0 1.6, 1.6 .08, 1.1,
o [ ] S , I
M
e R e T
i .
i 1
Olin x o
i ‘ ‘ 0.6 0.1 0.8 S
16 | 16 Q. 1.1

NOTE:

Aq Plated area mmmm O Cround keepout should extend through all layers to minimize coupling

N

2. Solder Mask area _—— from RF feed to ground.

3. Copper area mmmm /- Any vias in pads should be either filled or tented to prevent solder from

4. Pgste area wicking away from the pad during reflow.

5. Copper Keepout Area mmmm 8. The dimension tolerances should follow standard PCB manufacturing
quidelines.
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This antenna includes a fine tuning element (as shown in the land patterns above)
that can be used to slightly shift antenna resonance.

EO.00

20.00
10.00
L0000 }
=10.00

—-20.00

=30.00

=40.00

-50.00
Center 2,45 GHz IFBIN 70 kHz Span 500 MHz [[eg| |

Like all antennas, surrounding components, enclosures, and changes to the GND plane
dimensions can alter performance. A pi-matching network like the one shown below is
required in case adjustments need to be made. The antenna EVB has a similar matching
network. The components on the EVB are a good starting point for a new design, but will
need to be adjusted upon integration for best performance. The zero ohm resistor is
needed for the ability to solder down a coax pigtail to make measurements with a vector
network analyzer.

Antenna

0 Ohm Resistor
AN

Transmission Une
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6. Antenna Drawings

6.1 Antenna Main Body

/\ 3.2+0.15

1.

Front View

Side View

Back View

SCALE: 1/1
Ag Plated arec -

6.2 Antenna with EVB

| 3.040.3
Side View | 8008 |
e ®\@\ ® @
ol o .
A
N Bl w
Front View . NN =<
taoglas S
WLAD.01 g w© h
Standard Evaluation Board =
wmmsmmm L*r“j
Linear Polarized [~
1/4"—36UNS—2A

r
N
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6.3 Footprint on EVB

Front View Back View
Feed 5.810.3 . 5 4103
39+0.3 |2 4 4%03
SH
50 Ohm CPW 48205 o~ ) 04203
— O ’ 7 T — |
||
S P + - Ll L™
| ! { 2
\ . Y ¢
Is}
\ ) £ \u‘C)
7 |2 L {
+ e )
! 2%
|||
: NN & \N\ 7"\\ \ RN 7 SN N N :
Detail A Copper Ground
Scale:2:1
Nome P/N Materiol Finish ary
1| WLAD.O1 Antennc 001513H0000124 Ceramic N/A !
2 | WLAD.O1 EVB Board 100213H0000124 FR4 0.8t Black 1
:‘OEE?(; A 3 | swa(F) ST 20041380000124 Bross Au Plated 1
. Solder Areq R
2. Logo & Text Ink Printing: White 4 | Copacitor 3.99F (0402) | (0151680100124 Ceramic N/A !
3. (55 Copper 5 | Capacitor 1.5pF (0402) | 0015168070012A Ceramic N/A 1
4. I \otching Component 6 | Resistor 00 (0402) 001511J010012A Ceramic N/A 1
7 Inductor 2.20H (04()2) 001516L0000124 Ceramic N/A 1
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7. Packaging

6000pcs WLA.01 per Tape and Reel

Dimensions: @330*60mm

Weight: 3.23Kg

@330mm

60mm

6000pcs WLA.01 per Carton

Dimensions: 340*340*90mm

90mm

Weight:3.5Kg

340mm 340mm
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7.1 Tape Dimensions (unit: mm)

12

W +0.30
P 8 +0.10
E 1.75 +0.10
F 5.5 +0.10
P2 2 +0.10
D 1.5 +0.10
Po 4 +0.10
10Po 40 +0.20

7.2 Pocket Dimensions (unit: mm)

| Featwre | specifications | Tolerances |
Ao 1,8

+0.10
Bo 3.5 +0.10
Ko 0.8 +0.10
t 0.3 +0.05
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The WLA.O1 Loop Antenna can be assembled following either Sn-Pb or Pb-Free assembly
processes. The recommended soldering temperatures are as follows:

Temperature (°C)

A

/ %
217°C \\
150 - 200°C / N\
/ \
/// :
Pre heating
60 - 150sec
60 - 180sec
>
Time (s.)
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Taoglas makes no warranties based on the accuracy or completeness of the contents of this document
and reserves the right to make changes to specifications and product descriptions at any time without

notice. Taoglas reserves all rights to this document and the information contained herein.

Reproduction, use or disclosure to third parties without express permission is strictly prohibited.

Copyright © Taoglas
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