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1 Introduction

Unictron’s AA099 ceramic chip antenna is designed for GPS & Wi-Fi CERTIFIED ac
applications, covering frequencies 1.57542 GHz & 2.4 — 2.5 GHz & 5.15 - 5.85 GHz.
Fabricated with proprietary design and processes, AA099 shows excellent
performance and is fully compatible with SMT processes which can decrease the
assembly cost and improve device’s quality and consistency

Features Applications

* Stable and reliable in performances *Navigation systems or position

) tracking systems
* Compact size g3y

*Hand-held devices when GPS and
WiFi (802.11a/b/g/n/ac) functions

* SMT processes compatible are needed, e.g., PDA, Smart phone,
PND, Notebook computer.

* RoHS compliance
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2 Electrical Characteristics

2.1 Table with electrical properties

Electrical Specifications (Evaluation Board Dimensions: 80 x 40 mm?)

Electrical Table (GPS Band)

Characteristics Specifications Unit

Outline Dimensions 3.2x1.6x0.5 mm

Ground Plane Dimensions 80 x40 mm

Working Frequency 1575.42 MHz

Isolation (S21) < -24 (typical) dB

VSWR (@center frequency)* 2 Max

Characteristic Impedance 50 Q

Polarization Linear Polarization

Peak Gain 1.5 (typical) dBi
(@1575.42 MHz)

Efficiency 61 (typical) %

*Center frequency means the frequency with the lowest value in return loss of the chip antenna on the evaluation board.

Electrical Table (WiFi Band 2400 — 2500MHz)

Characteristics Specifications Unit
Working Frequency 2400 - 2500 MHz
Isolation (Sz1) < -8 (typical) dB
VSWR (@center frequency)* 2 Max

Characteristic Impedance 50 Q
Polarization Linear Polarization

Peak Gain ( @2442 MH2) 0.4 (typical) dBi
Efficiency 50 (typical) %

*Center frequency means the frequency with the lowest value in return loss of the chip antenna on the evaluation board.
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Electrical Table (WiFi Band 5150 — 5850MHz)

Characteristics Specifications Unit
Working Frequency 5150 — 9850MHz MHz
Isolation (Sz1) < -39 (typical) dB
VSWR (@ center frequency)* 3 Max

Characteristic Impedance 50 Q
Polarization Linear Polarization

Peak Gain ( @1575.42 MHz) 2.3 (typical) dBi
Efficiency 62 (typical) %

*Center frequency means the resonance frequency of chip antenna on the evaluation board.
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2.2 Return Loss (S11) of GPS Band

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Inshkr State

PIE 511 Log Mag 10.00dE/ Ref 0.000JE [F2]
50.00

1 1.575420000 GHz -2%.119 4B
=2 1.063648439 GHz -10.000 4B
3 1.592009461 GHz -10.000 4B
40,00

20.00
20.00

10.00

0.000 M 4

=20.00

=20.00

-50.,00 =
[1 | Center 157542 GHz IFEW 70 kHz Span 200 MHz L]
————

2.3 VSWR (S11) of GPS Band

1 Active ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis S Instr State

P 511 SWR 1.000/ Ref 1.000 [Fz]
11.00

1 L1.575320000 GHz 1.0817
=2 1.563eNE485 GHz  1.3250
3 1.592008461 GHz  1.3250
10.00

2,000

&.000

7000

&.000

C.000

4.000

2000

2.000

1.000 p & 4

b
1 \Center 157542 GHz IFEW 70 kHz Span 200 MHz BRI
————
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2.4 Return Loss (S11) of WiFi Band

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

PIE 522 Log Mag 10.00dE/ Ref 0.000dE [F1]
50,00
1 2.400000000 GHz -10.278 dE
2 2.442000000 GHz -17.172 dB
3 2.434000000 GHz -10.250 dB
40.00 |x4 5.150000000 GHz -5.5223 dE
5 5,350000000 GHz -8.7652 dB
& 5.SEO000000 GHz -15.360 dB
7 5.750000000 GHz -17.253 dB
20.00 | g 5,850000000 GHz -11.852 dB
20.00
10.00
0.000 M q
4
h
-10.00
g
? g
-20.00 = £
-30.00
-40.00
-50.00 =
|2 Start 2 GHz IFEM 70 kHz Stop b GHz IEEN]
——

2.5 VSWR (S11) of WiFi Band

1 Active ChyTrace 2 Response 3 Stimulus 4 Mhrfanalysis S Instr State

A 522 SWR 1.000/ Ref 1,000 [F1]
11.00
. 400000000 1.8830
.44 2000000 1.3215
434000000 1.8876
10.00 | =4l 5, 150000000 .094E
sl ©.350000000 2.1473
& 5.550000000 1.4114
7 | 5. 750000000 1.2180
2.000 |5 | £,550000000 1.6864
.000
7.000
£.000
5.000
4.000
3.000
h
2.000
1.000 p 4
2 |Skart 2 GHz IFEM 70 kHz Stop 6 GHz RN
—_—
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2.6 Isolation between GPS Band & WiFi Band

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

B 521 Log Mag 10.00dE/ Ref 0.000dE
£0.00
1 1.57E420000 GHz -24.287 dB
2 2.400000000 GHz -§.85198 dB
3 2.442000000 GHz -8.5144 dB
40.00 |4 2,484000000 GHz -3.2081 dE
E  E5.150000000 GHz -46.718 dB
£ 5.350000000 GHz -44.202 dB
7 5.5S0000000 GHz -41.705 dB
30.00 g £,750000000 GHz -40.5597 dB
»%  E.SE0000000 GHz -33.340 dB
20.00
10.00
0.000 M d
-10.00
z
-20.00
-20.00
]
-40.00 W
= 8
&
-E0.00 e ~
Z Start 1 GHz IFRW 70 kHz Stop 6 GH:
=
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2.7 Efficiency Table

GPS Band:
Frequency(MHz) 1572 ’1573 1574’1575 1576 1577 ’1578 ’1579 1580

Efficiency(dB)

Efficiency(%)

Gain(dBi)

2467|2472 2484 12500
-2.7

-34 -34 -31 -31 -3.0 -29|-28 -2.8 -2.7 -3.0

45.2 46.2 48.5 49.3 |50.5 50.7 51.9 52.7 53.2 54.2 53.9 52.2 50.1

03 02 05 04 04 05 06|06 08 09/ 09 08 0.7

WiFi Band 5150 — 5850MHz

5200 5250’5300 5350 |5400 5450 |5500 |5550 5600 5650 5700|5750 |5800 5850

Efficiency(dB) -33 /-26|-26 -23 |-24 |-2.1 -1.7|-21 -2.0 |-20 |-2.2 |-1.8 -2.2 -2.0 |-2.8

Efficiency(%) 46.3 |54.8 54.9 |58.7 |[57.9 62.2 |67.3 61.6 62.6 63.7 59.8 65.6 59.6 63.7 52.7

‘0.2 10 12 |16 |13 |15 |17 17 |23 |22 |18 |22 16 |22 |14
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2.8 Efficiency vs. Frequency

GPS Band:
—a—Efficiency(%) —e—Peak Gain(dBi)
90 3
80 2
=70 1 5
o =
E ¢0 ——a—f——8——8% & - & —0 — =, g
Q X
£ 50 1 ©
i o
40 -2
30 -3
RN L e \‘5‘6 R '\‘5‘1 RO N
Frequency(MHz)
WiFi Band 2400 — 2500MHz
—a—Efficiency(%) —e—Peak Gain(dBi)
80 3
70 2

o

Efficiency(%)
(4] e w [=;]
(=] (=]
(=]
Peak Gain(dBi)

0 -2
20 -3
10 -4
0 gaF it b a3t st o i pEt St e a8 T et e

Frequency(MHz)
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WiFi Band 5150 — 5850MHz

—a—Efficiency(%) —e—Peak Gain(dBi)

90 4
80 3
0 2
0 1
0

Efficiency(%)
W A o o~
[ =T =]

Peak Gain{dBi)

]

L= =]
] J
W N

10 -4
B X LI PR DR T i LT

Frequency(MHz)
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2.9 Radiation Pattern (with 80x40mm? Evaluation Board)

GPS Band
3D Gain Pattern @ 1575 MHz (unit: dBi)

. -
X E” Unictron
Technologles Corp.
AADIYAA099C

Standard Evaluation Board

GPS &WI1-Fl Dual Band Ghip Antanna
167642 & 2400-2500 / 5160-5650 MHz

--19

--21

Page 12 / 27 Unique Electronics You Need


https://www.unictron.com/

© Unictron

Technologies Corp. Datasheet: AA099 - H2UC4W1H2D0300

Introduction | Electrical Characteristics [ELIEIIJNEIIGM Layout | Tuning | Packing Notes

WiFi Band 2400 — 2500MHz
3D Gain Pattern @ 2442 MHz (unit: dBi)

i 74

-
ol XY/ Unictron
Technologles Corp.

--10 AADSI/AAD93C

Standard Evaluation Board
L3 GPS &WI-FI Dual Band Ghip Antanna

167642 & 2400-2500 / 5150-5850 MHz
--14
--15
--17
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WiFi Band 5150 — 5850MHz

3D Gain Pattern @ 5150 MHz (unit: dBi)

1

Y

--10

<12

--14

=3
<3
-7
--16

1

8

0

o
gz
1

-3
-5
-7

--10

--12

--14 » -
c Unictron

--16 Technologles Corp.
AADS9/AA098C

_-18 Standard Evaluation Board
GPS &WI-FI Dual Band Chip Antanna
167642 & 2400-2500 / 5150-5850 MHz

--20

--22
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3D Gain Pattern @ 5550 MHz (unit: dBi)

--10

--12

--13

--15

c' Unictron

Technologles Corp.
AAG9/AA099C
Standard Evaluation Board
GPS &WI-FI Dual Band Chip Antenna
167642 & 2400-2600 / 5160-5850 MHz
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3D Gain Pattern @ 5850 MHz (unit: dBi)

=2 -2
Y
--1 --1
--2 --2
--4 % --4
--6 --6
X I ¢ -8

--9 o : : --9
~=1% --11
--13 L3
--14 --14
--16 --16
-2
--1
--2
- - — s N
--6
--8 N .

"/ Unictron
--9 Technologles Corp.

AAGS9/AAD9SC

Standard Evaluation Board
--11 GPS &WI-FI Dual Band Chip Anterina

167642 & 2400-2600 / 5160-5850 MHz
--13
--14
--16
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3.1 Antenna Dimensions
Iy
@7
B3 24015 0
’—-—-—‘ =

R
o
Ty Top view
Lamn]
o
1 | | ]
Left view Front view Right view
07> o Ly L 07
0.4 i i 0.4
Bottom view

PIN Definitions

PIN3
PIN1 | ' PIN2
Top view Bottom view
PIN 1 2 3
Soldering PAD GPS Input Wi-Fi dual band Input Ground
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3.2 Evaluation Board for Individual Signal Input

SU

40

(Y Unictron

Technologles Corp.
AAC99/AAD93C
Standard Evaluation Board
GPS AWI-FI Dual Band Ghip Antenna
157642 & 2400-2500 / 5150-5860 MHz

Unit: mm
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3.3 Solder Land Pattern

Request detailed solder land pattern layout from Unictron and implementation
instructions at e-sales@unictron.com
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4 Frequency tuning

The center frequency of GPS and WiFi bands can be adjusted by antenna’s
frequency tuning elements. The value of frequency tuning elements depends on
the device environment (e.g. size of the PCB, antenna placement on the PCB).
Unictron will help you with tuning service based on your PCB layout. For the best
results we recommend to do tuning on the real device, please send us your demo
device for evaluation.

The standard values of matching and tuning components used on the Unictron’s
evaluation boards are available upon request.
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5 Packing

1. Quantity/Reel: 5000 pcs/Reel
2. Plastic tape:

a) Tape drawing: b) Tape dimensions (unit: mm)
Feature Specifications [Tolerances
Po P2 B W 12.00 +0.30
— &, —*
T ooooFod | w | wo
E 1.75 +0.10
. 1 I
= L O =T _ 0L F 5.50 +0.10
|y |- l l P2 2.00 +0.10
I 1 I .
| +0.10
b E...I D 1.50 -0.00
Po 4.00 +0.10
10Po 40.00 +0.20

c) Reel Drawing

A 178410

Bos0tns

C13.3#02

F3.0405

H1265
115.2410

Gy
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d) Drawing of small size carton in developed view

[
¥

G610

ClvEsy]

100£5 180£5 - 100+5
i
L
+H
[
i
1
e) Drawing of middle size carton in developed view
Tp)
+
L
(d
= 193%5 2205 193515 220x5
!
r
3P ST
Ig!
+
MOW.: Ei@S MW= EGR Tl
a%: ES L GW: KUK cn, (0]
CUFT: 4.4 CUFT: 047 —
MADE IN TAIWAN NLADE IN TATWAN
1
i
L
+
CE
=
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f) Drawing of large size carton in developed view

405£5 24745 4055 24745
L
+l
i}
o
M
<> <> |gw | %
QT MH +l
MW: KGE ip}
awWs  EcH o
CAih, CAih, CUFT: 83 ]
HADE IN TAIWAN MADE IN TAIWAN
gl
+l
L
N
Y
g) Picture of the label h) Reel with the label

 ———

Uniction Technologies Corporation
CUSTPIN
DESC.
PIN
UN
QY.
DATE

Unictron Technologi
CUST PIN :
DESC
PIN
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i) Small size carton with the label j) Middle size carton with the label

5.1 Packing Process

1 reel includes max 5000 pieces chip antennas

1 small size carton includes max 2 reels

i
O
1 middle size carton includes max 5pcs of small carons
U
1 large size carton includes max 2 pcs of middle size cartons
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6.1 Typical Soldering Profile for Lead-free Process

20-40s

Temperature (°C)

7
Pre-heating < >
60-150s
60-180s

A 4

Time (s)
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6.2 Operating and storage conditions:

Operating: Storage:
Maximum Input Power: 2W Storage Temperature -5°C to 40°C
Operating Temperature: -40°C to 85°C Relative Humidity: 20% to 70%

Shelf Life: 1 year

6.3 Installation guide:

Request Unictron’s application notes “General guidelines for the installation of
Unictron’s chip antennas” for further information at e-sales@unictron.com.

6.4 Reminders for users of Unictron’s AA099
ceramic chip antennas

6.4.1. This chip antenna is made of ceramic materials which are relatively
more rigid and brittle compared to printed circuit board materials. Bending of
circuit board at the locations where chip antenna is mounted may cause the
cracking of solder joints or antenna itself.

6.4.2. Punching/cutting of the break-off tab of PCB panel may cause severe
bending of the circuit board which may result in cracking of solder joints or
chip antenna itself. Therefore break-off tab shall be located away from the
installation site of chip antenna.

6.4.3. Be cautious when ultrasonic welding process needs to be used near
the locations where chip antennas are installed. Strong ultrasonic vibration
may cause the cracking of chip antenna solder joints.
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Presented data were measured on reference PCB (ground) as shown in this
specification. When the antenna placement or size of the PCB is changed, antenna
performance and values of matching components may differ from data shown here.

Information presented in this Reference Specification is believed to be correct as
of the date of publishing. Unictron Technologies Corporation reserves the rights to
change the Reference Specification without notice due to technical improvements,
etc. Please consult with Unictron’s engineering team about the latest information
before using this product. Per request, we may provide advice and assistance in
implementing this antenna to a customer’s device by simulation or real
measurement of the interested device in our testing facilities.

Unictron Technologies Corporation

No. 41 Shuei-Keng, Guan-Si Tel: +886-3-547-5550
Hsinchu 30648 Email: e-sales@unictron.com
Taiwan (R.O.C.) Web: www.unictron.com
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