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U-ANT2401

U-ANT2401

Meander-Type Printed Circuit Antenna Layout Guide

1. General Information

UBEC's 3-C-0M09-005000001UC is a meander-type printed circuit antenna. It is used in UBEC's 2.4GHz RF
chips and products. The low cost 3-C-0M09-005000001UC antenna has a small footprint and offers excellent
performance.

This layout guide provides the detailed layout information and the associated microstrip design in order to
realize the intrinsic performance of 3-C-0M09-005000001UC. For a complete board design, please refer to
UBEC's UZ2400 application note AN-2400-05 for more details.

UBEC Part Number 3-C-0M09-005000001UC I

Dimension (W x L) 13.0x 8.5 Mm x mm
Frequency Range 2400-2500 MHz
Bandwidth 100 MHz
Impedance 50 Ohm
Return Loss -42 dB

Gain -0.8 dBi

2. Meander Antenna Design Guidelines

QO The feeding transmission line impedance should be kept at 502 and keep the transmission line in the
printed circuit board (PCB) routing as straight and as short as possible.

QO To reduce the RF signal reflections, sharp angles/turns of transmission lines in the PCB routing should be
avoided. For example, a 45-degree turn is preferred over a 90-degree turn in doing the routing.

QO The RF transmission lines are recommended to be printed on the top layer and referenced to the same
unabridged ground plane.

Q  Place the ground plane and sufficient ground vias to surround the RF transmission line to reduce the
noise interference and maximize the RF performance.

Q Since the RF Antenna is a sensitivity component, it is highly recommended that the designer should keep
the antenna placement area (13.0 x 8.5 mm? ) clear of other objects, particularly no other metallic
objects and/or components should be placed on or near this area. (Please refer to Fig.1)

Q To achieve good RF signal quality, the RF transmission line signals should not get too close to the digital
circuit sections and added Pi-filter circuits are highly recommended to further reduce the potential noise
coupling.
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Fig. 1 Antenna placement note
An implementation example is given below.
Core (7mil)
Toplayer —s Prepreg (20mil)
MidLayer! —s Core (7mil)
MidLayer2 —s
BottomLayer —s
Q Substrate 1 ( Core ) = 7 mil
Q  Substrate 2 ( Pre-preg ) = 20 mil
Q  Substrate 3 ( Core ) = 7 mil
Q  Copper Toper Layer = 1.8 mil (0.5 0z )
Q Copper Mid-layer 1 = 1.2 mil (0.5 0z )
Q Copper Mid-layer 2 = 1.2 mil (0.5 0z)
Q  Copper Bottom Layer = 1.8 mil (0.5 0z)
Q  Characteristic impedance = 50 Q
B
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If the dielectric constant is 4.5, the calculated transmission line width is 12 mil (0.305 mm).

H
} DIELECTRIC ER

O  RF Transmission line width = 12 mil
Q Gapwidth = 12 mil

3. Mechanical Dimensions

%%
o e £

Unit : mm

Fig. 2 Meander Antenna physical dimensions
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4. UBEC Meander Antenna Verification Test Results

4.1. Return Loss

a.  Without a matching Circuit

1 Active Ch/Trace 2 Responze 3 Stmulus 4 MkrfAnalysiz 5 Instr State
PR 11 smith 0 2 Scale 1.000U0 [F1]

Ft

Calibrate

ECal

Property
CFF

Cal Kit
G5033E

Iodify Cal kit

Pork Extensions
Oh

Welocity Factor
1.0000

Set Z0
50,000 Q

iy Return

1 Center 2,45 GHz IFEM 710 kHz Span 2 GHz

1 Active Ch/Trace 2 Aesponse 3 Stmulus 4 MkiAnalysiz 5 Instr State

40.00
Phase
Group Delay
10,00
Srnith
Polar
-10.00
Lin Mag
H SR
Real
=-40.00
| Imaginary
Center 2,45 GHz IFEW 70 kHz .

Span 2 GHz
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b.  With a matching Circuit

Format

Smith (R+jX)

Log Mag

Phase

Group Delay

Smith
L

Polar

Lin Mag

- SWR

Real

Imaginary

1 Center 2,45 GHz IFBW 70 kHz Span 2 GHz [0 IS

1Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

Format

Phase

Group Delay

Smith

_____ _

Polar

Lin Mag

H SWR

Real

Imaginary

1 Center 2.45 GHz IFBW 70 kHz Span 2 GHz [0 IEE
£a Read 007-0 0 16:58
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4.2. Radiation Patterns

a. XY polarization scan

Model No. ént Polarzaton | Freq(MHz) |Peskangle | Value | Average Model o, Ant, Polarization | Freg(MHz) |Peakangle | Value

Average
KY 2400 H Horizontal 2400.0 655 -08 -52 EY 2400 V Vertical 24000 379 -4.4 g
XY 2450 H Horizontal 2450.0 2526 -2.3 -6.6 EY 2450 V. Vertical 24500 366 43 98
XY 2500 H Horizontal 2500.0 784 -3.2 7.5 EY 2500 V Vertical 2500.0 62.1 -59 -1138

|
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b.  XZ polarization scan

Modsl Ho Ant Polsrization | Freq(MHz) |Peaksngls | Valus | Aversgs Model No Ant Polarization | Freq(MHz) |Peskangls | Valne | Aversgs
HZ 2400 H Horizantsl 24000 3303 |00 61 AZ 2400 ¥ Vertical 24000 2321 |20 53
HZ 2450 H Horizontsl 24500 3328 |25 76 HZ 2450 ¥ Tertical 24500 2218 |41 66
HZ 2500 H Horizontal 2500.0 3460 |-55 98 HZ 2500 ¥ Tertical 25000 3127 |48 85

C.  YZ polarization scan

Model No Ant. Polarization | Freq(MHz) |Peak angle | Value | Average Madel No Ant, Polerization | Freq(MHz) |Peakangle | Value | Average
YZ 2400 H Horizontal 24000 07 -86 -12.1 FZ2400% Vertical 2400.0 1720 -24 -59
YZ 2450 H Horizontal 24500 221 -6.4 -118 FL2450 ¥ Vertical 24500 2010 -40 -78
¥Z 2500 H Horizontal 2500.0 173 =74 -116 ¥Z2500¥ Vertical 2500.0 2354 -58 24
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Revision History

U-ANT2401

Revision | Date Description of Change
0.0 May 20, 2007 Initial version
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Contact UBEC:

Headquarters

Address: 7F-1, No. 192, Dongguang Rd.,
Hsinchu, 300 Taiwan

Tel: +886-3-5729898
Fax:+886-3-5718599

Website: http://www.ubec.com.tw

Sales Services FAE Services

Tel: +886-3-5729898 Tel: +886-3-5729898
Fax:+886-3-5718599 Fax: +886-3-5718599
E-mail: sales@ubec.com.tw E-mail: fae@ubec.com.tw
DISCLAIMER

ALTHOUGH TO THE BEST KNOWLEDGE OF THE UNIBAND ELECTRONIC CORPORATION (UBEC) THIS
DOCUMENT IS ADEQUATE FOR ITS INTENDED PURPOSES, UBEC MAKES NO WARRANTY OF ANY KIND WITH
REGARD TO ITS COMPLETENESS AND ACCURACY. UBEC EXPRESSLY DISCLAIMS ANY AND ALL OTHER
WARRANTIES, EXPRESS, IMPLIED, OR STATUTORY INCLUDING WITHOUT LIMITATION WARRANTIES OF
TITLE, MERCHANTABILITY, NON-INFRINGENT, AND FITNESS FOR A PARTICULAR PURPOSE, WHETHER
ARISING IN LAW, CUSTOM, CONDUCT OR OTHERWISE.
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