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1. Introduction

Bluetooth chip antenna is a component which should be used with matching circuit
composed of L or C.

This means that you have to match the antenna with your main board to get the
best performance.

When you get a matching process with L or C, center frequency would be getting
down to 2.45 GHz. We offer several models which have different size and center

frequency, therefore you can choose the most proper one according to your board

condition.
Fc Gain Size
Part No. Application
(GHz) (max. dBi) (mm)
ALLA321C2 2.7
ALLA321C3 31 0 3.2x1.6x1 Bluetooth handset
AILA321C4 3.5
AILAG21C2 2.711
Bluetooth handset,
AILAG21C3 3.05 0 6x2x1
Bluetooth device
ALA621C4 3.32
AILA931C2 2.89
ALA931C3 3.27 Bluetooth handset,
2 9x3x1 .
AI.A931C4 3.50 Bluetooth device
ALA931C5 3.69
ALLA131C1 2.70
Bluetooth device,
ALLA131C2 3.09 2.2 11x3x1
DMB device
AILLA131C3 3.51

* This frequency must be adjusted to 2.45GHz with matching circuit.
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Fig.1 Antenna dimension (Unit: mm)
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2. Recommended position & environment

1) Antenna direction
Dummy side should be directed to the outside of PCB.

Fig. 2 Antenna position & dummy side
- Position 1is better than Position 2, if both have the same ‘no ground’ size

Chip antenna should be placed far from conducting materials like,
Battery, EMIhldgm ials, Folder pk r, Metal c

/o,_\o\/,_\/ﬁ

Battery Battery Battery

o Tlbo o d

Good Good Bad
O = folder speaker

Fig. 3 Recommended Antenna position
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3) No ground(clearance) size & antenna pad
The larger ‘no ground area’, the better performance, you should place antenna

at least Imm far from the ground area.

321 series

621 series

931 series

Unit: mm/10 [ :GND [ ]:No-ground [ ]: antennaland pad O .via

: via radius=(0.1~0.5 pi)mm, via spacing = 3*(via radius)mm

Fig. 4 Required No-ground area & antenna pad dimension
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4) Required ‘no ground size’

Antenna size No ground size(min.)
P/N
(mm) (mm)
AILLA321C series 3.2x1.6 6x4
ATLLAG21C series 6x2 10 x 4.5
ALLA931C series 9x3 13.2x6

3. Matching circuit & component

Chip antenna should be matched with PCB.

Normally this process can be done with capacitor or inductor as follows,

Component Description Value
Series C 0.5 ~ 10 pF
Capacitor
Through C 33,100 pF
Series L 1.0 ~ 6nH
Inductor
Shunt L 1.0 ~ 6nH
* Series : Connected between antenna and feeding line in series
Shunt : Connected between antenna and feeding line in parallel
L - type T - type T- type

Fig. 5 Matching circuit & component
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4. Measurement system

Test Result Value

Measurement(matching) S$11 (HP8753ES network Analyzer) dB

Measurement(radiation pattern) S21 (HP8753ES network Analyzer) dBi
Radiation Test Condition

Parameter Condition Unit
Chamber size 8%4*4 m
Temperature 21.5 °C
Humidity 55 %
Absorption rate -50dB under (over 2,000MHz) dB

System software Midas (Orbit/FR) Version 3.6

5. Matching process

Choose the proper chip antenna
for your product

-

.

Matching with the value of L, C
and stub length
NO in assmbled full devices

Y

No

Test sensitivity
of sound or data

< End >

Fig. 6 Matching process diagram
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6. Matching process example
1) Test PCB

A
S — ANTENNA
_} </ NO GND
GND
(=
<
VIA
Y
<«+— SMA(F)
TOP BOTTOM

2) Impedance matching value summary

Matching component value 2

Model fo [GHz]Y

series shunt
931C5 3.88GHz 2.2nH 2.2nH
931C4 3.63GHz 1.8nH 1.8nH
931C3 3.24GHz 1.2nH 1.8nH
621C4 3.35GHz 2.2nH 1.8nH
621C3 3.18GHz - 2.2nH
321C4 3.65GHz 3.3nH 1.2nH
321C3 3.05GHz 2.7nH 1.2nH
321C2 2.81GHz 1.8nH 1.8nH

1) f, o : Initial frequency of antenna before matching process
2) These components are needed to get an impedance matching at 2.45 GHz

But the value could be different according to the board condition.
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(Example : 931C3)

2) Impedance adjustment process

EHI 514 1 U Fs
i

*

PR

Del

cor 220 O

119.8732 ¢ -25.218 0 25768 pF

27 Dec 2004 46:20:61
2 458,000 B2@ MHz

Shunt't

Series L 2

CENTER 2 450.088 065 MHz

SPAN 1 AOB.B00 06 MHz

CHL Markers
7847460
~27.813 &
2.40068 GHz
TATEIT 4
“353E2 4
2.50088 GHz

1) Violet line : initial impedance curve
2) Series L direction
- Impedance follows this curve with
series L
3) Shunt L direction
- Impedance follows this curve with

shunt L

[Step 1: 931C3 ideal matching process on Smith Chart]

27 Dec 2084 16121135

CAD s11 Lo 5 dB/REF @ dB 1:-3.1882 4B 2 450,60 08 HHz
¥
e, 2,45 GHz
1
Cor
7 3
FRn

)

CHE S1iaM 1 U F5

139.9316 ¢ -17.462 ¢ 3.7852 pF

2 450,008 80G HHz

CHL Markers

Z-2.7932 dB
2.46008 GHz

3-3.4683 dB
2.50009 BHz

Antenna

l AMANP3

L1=1.2nH

el CH3 Harkers
2194895 o
cor 15,268 o
2.40008 GHz
10762 0 =
14585 o
250008 GHz
Z
i
CENTER 2 456,50 606 HHz SFAN 1 BB0.0AD BB HHZ
[Step 2 : Lumped series L= 1.2nH]
27 Dec 2084 16139115
CAD s11 Los 5 dB/REF @ di 41-36.901 dB 7 448.750 BA@ HHz
L3
#
Z2.44875 GHz CHi Markers
a1 Hin
1:-36,526 0B
bt 245600 GHz
2-17.634 dB A
2,480 BHz _ ntenna
i L1=1.2nH
F-17.71% JE

)

CHEZ S11&H 1 U FS

CEMTER 2 450,088 808 HHz

450.889 0 -14Fa e 57374 pF

SPAN 1 DBE.B0E BAE MHZ

2 448,750 BAG HHz

2.50800 GHz

CH3 Harkers

O

oMo

l AMANP3

L2=1.8nH

[Step 3 : Lumped shunt L. = 1.8nH]
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931size phone HE layout &1l A=

a, b:SMD 2A 49 x4 0/A Helg X219 &
c: A 1mm OIA0IO0F 6t TmmOlst 26 =14 HEZ0| J}
meAH &0ts
d: 2EZXE HO| openEI 2EX2 L E=L2 1mm OlatE JIis

open & O'II 2L GNDIFRU2 B2 1.56mm Ol4& s
stub: stubs E 220l X AlZ 20/ 1~3mm((3i2 EHAW) =

2 Tmm~2mm A0l HE
1) T type & bottom feed 1

11 11

2) T type & bottom feed 2

11 11
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3) side feed 1

11 11

feed

4) side feed 2

11




