Document Datasheet
‘ Type Dielectric Chip Antenna

Application 2.4GHz
A M O TE C H Part No. AMAN301512ST01
Revision 3.6

DATASHEET

Application
Bluetooth(LE)
Zigbee
WLAN (IEEE 802.11 b/g)
ISM 2.4GHz Wireless Devices

Features
PIFA Structure
Small Size (3.0*1.5%1.2mm3)
Easy Optimizing
with external lumped matching components
SMT Available under Pb-free Condition
RoHS Compliant

Automotive applications qualified (AEC-Q200)

AMOTECH

Notes
The contents of this datasheet are subject to change without notice. Please confirm the specifications and delivery

conditions when placing your order.
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1. Specifications

1.1 Electrical Specifications

No Item Spec. Remark
1 Frequency Range [MHZ] 2400 ~ 2485
2 VSWR Max 2.0:1
3 Avg. Gain [dBi] Typical -2.2
4 Peak Gain [dBi] Typical 3.0
5 Efficiency [%] Typical 70
6 Polarization Linear
7 Impedance [Q] Nominal 50
v The results are measured on the 50 x 50 mm?2 evaluation board(EVB).
v' See Page 6. for more detail gain parameter
1.2 Mechanical Specifications
No Item Spec. Remark
1 Dimensions (L*W*H) 3.0%1.5*1.2 mm3
Unit Weight Typical 20 mg
Operating Temperature -40 ~ +105 °C
1.3 Appearance & Material
No Iltem Function Material
©) Marking Feeding Index Ink
) Electrode Radiation Element Ag
® Ceramic Body - Ceramic
@ 3 +£0.15
LN
o
+l
L .
LN
o
+l
N
[unit : mm]

Figure 1. AMAN3015STO1 appearance and dimension
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2. PCB Design for Test

2.1 Evaluation Board Dimension

4 /////////////; No GND area
50

s

[unit - mm] RF Cable

ﬂ 5“__ !

v" Evaluation board size : 50 x 50
v No GND area size : 7.5 x 4.3

Figure 2. AMAN3015ST01 EVB dimension
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2.2 PCB Design Guide

Option 1.

7

X Total GND fill cut area : 7.5 x 4.3 mm
X Total GND fill cut area should be applied in all layer.

Option 2.

13 30 3.0
1,75

r——

s

X Total GND fill cut area: 7.5 x 3.3 mm
X Total GND fill cut area should be applied in all layer.
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Option 3.

X Total GND fill cut area : 5.25 x 6 mm
X Total GND fill cut area should be applied in all layer.

X We can suggest a suitable layout based on your PCB environment.
We can also optimize it differently from the existing layout.
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X Note

Matching circuit

Matching circuit

[A] : PCB solder land

(B]

[D] :

: Transmission line should be design by 50 ohm.
[C]:

1 : : No Pin Assignment
! R F (1 GND
S Q)
i 3) |5
2 ) (2) Feeding
)
(3) GND

Transmission line should contain “Phi-shape” matching circuit [C] and another [D] of GND short line.

The matching value could be changed depending on the customer's SET environment.

Default size of No GND area is 7.5 x 4.3 mm?2.

However, the size of No GND area could be changed depending on the customer’s SET.
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3. Measurement Result

3.1 Typical Measurement Result (VSWR / Return-loss)
PCB design guide : Option 1

V L Zan IW// No Matching Value
® 100 pF
72 ; ) N/C

® 4.7 pF

@ 2.7 nH

* The matching value may change depending on the customer's SET environment.

SIT Log Mag N, ooode, Ret 0. 00008 [FL]
Trd 511 swh 1,000/ ref 1.000 [F1]

10,00 2
L4004000 GHz -11.604 dB
L4420000 GHz -32.172 dB
LAB50000 GHz -12.660 dB
LA0000RD GHz 1. F150
CAAZ0000 GHz L. 0505
LABI0000 GHZ 1. 6083

5,000

[P T g P e

0. ooy

=-5.000

-20.00
-25.00
-30.00
-35.00

i
-40.00p
1 Center 2.442 GHz IFEW 70 kbz Span 800 MHz

X The results are measured on the 50 x 50mm?2 evaluation board(EVB).
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3.2 Typical Measurement Result (VSWR / Return-loss)
PCB design guide : Option 2

V 8 No Matching Value
; ® 1.2 nH
N
€ ‘/{; @ N/C
T
® 2.7 nH
@ 1.5 pF

* The matching value may change depending on the customer's SET environment.

P 511 Log Mag 10.00dEF Ref 0.000dE [FL]
Trz 511 sWR 1.000¢ Ref 1.000 [F1]
50 .00 2
1 z.4000000
Z  Z.4420000
=3 2.4550000
40,00 |1 24000000
2 Z.4420000
3 Z.4850000
30,00
20.00
10,00
0.000 P 41
-10.00
-20.00
-30.00
-40.00
-£0.00 4
11 Center 2,442 GHz IFEW 70 kHz Span 300 MH: SN

X The results are measured on the 50 x 50mm?2 evaluation board(EVB).
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3.3 Typical Measurement Result (VSWR / Return-loss)

PCB design guide : Option 3

Matching Value

1 nH

N/C

100 pF

N/C

Tre dBMag 5dB/Ref-20dB Calint Offs 1v

5dB M1 2365000 GHz -12.0190 dB
M2 2.400000 GHz -17.8978 db
M3 2.485000 GHz -16.8345 dB
*M4 2515000 GHz -12.2089 dB

Wﬁhﬁ“ﬁhawnynh F(_Fk__g——W'*—“”_k_’_g?)—
5dB

-10 dB \ /M#//
15dB \i2 M

20 dB -
-25dB \ /
3008 \

-35dB

OdB
I S

-40dB

-45dB
Ch1 Start 2GHz Pwr -10dBm Bw 10kHz Refl OSM P1 Stop 2.9 GHz

10
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3.3 Typical Measurement Result (Gain, Radiation Pattern)

PCB design guide : option 1

Datasheet / Dielectric Chip Antenna / 2.4GHz
AMAN301512ST01 (Rev 3.6)

Freq. Efficiency Avg. Gain Peak Gain
[MHz] [%0] [dBi] [dBi]
2400 77.8 -1.09 2.6
2442 86.9 -0.61 33
2485 79.6 -0.99 3.0
E1-Cut (¢=0) E2-Cut (¢=90)
Gain [dBil Z+ Gain [dBil Z+

180

Theta [deg]

[ZX plane @2.442GHz ]

Gain [dBi]

255

H-Cut (©=80)
[

285

270
i
Phi [deg]

[XY plane @2.442GHz ]

180
Theta [deg]

[YZ plane @2.442GHz ]

[3D Radiation Pattern]

11
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3.3 Typical Measurement Result (Gain, Radiation Pattern)

PCB design guide : option 2

Freq. Efficiency Avg. Gain Peak Gain

[MHz] [%] [dBi] [dBi]

2400 74.1 -1.3 1.00 a1 &
2442 75.8 -1.2 1.84 ] /////////
2485 63.1 2.0 1.28 'é'

[XY plane @2.442GHz] [YZ plane @2.442GHz]

[ZX plane @2.442GHz] [3D Radiation Pattern]

Figure 5. Measured 2D and 3D radiation patterns

12
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3.3 Typical Measurement Result (Gain, Radiation Pattern)
PCB design guide : option 3

Freq. Efficiency Avg. Gain Peak Gain
[MHZz] [%0] [dBI] [dBi]
2400 72.54 -1.39 2.13
2442 78.13 -1.07 2.52
2485 74.67 -1.27 2.36
H-Cut (Theta=90) E2-Cut (Phi=90)
05 90 75 ZO+
105,. 30 75 ]
120, .- 80777~ 60 301,1—&:&-?1:30
i) f$‘500 RN 45, R R s
ot SO BN BVGRRTEE  EERNS
WLy > DR 30 B0 L2500 .‘-‘--;.EG
1657 f o080 L s il asel T s
B AE R AR s s St [
Kool e ) oxe S0t g o
195% H 345 s \ AT R AT ;] ;105
200, e SR e 1200 20
250 g lg B A3 NEL L L 38
40" -2 T - 300 A0S L1850
258 o7y 7285 -165 “j@p 165
e Z-
Phi [deg] Theta [deg]

[XY plane @2.442GHz] [YZ plane @2.442GHz]

E1-Cut (Phi=0)
Z+

5.0 15
.39'.—;;#505;3*_ 30

s, B TR s
RIPSERRNIEEE (| BN
AR AP AR,
[ S as0L o s
Cl e
90 -\ 35,6“(/{’ ;90

=
=
o
>,
p.
iy
=1
L

‘150

-

165 1”165
Z

Theta [deg]

[ZX plane @2.442GHz] [3D Radiation Pattern]

Figure 5. Measured 2D and 3D radiation patterns
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4. Reliability Condition

v" Automotive (AEC-Q200)

Datasheet / Dielectric Chip Antenna / 2.4GHz

AMAN301512ST0O1 (Rev 3.6)

No Item Test Condition Test Requirements
1. Applied force on SMT chip till
detached point from PCB.
Adhesive Strength 1. No mechanlcal damage by
! of Termination applied force
G 2. Strength (F) > 3 kgf
P
PCB SMD PAD
Thermal Shock 1.Step 1 40+3 C 30 min 1. No visual damage
2 (Cycle) Step 2 : +85 £ 3°C, 30 min 2. Within electric spec (VSWR)
y 2. Number of cycle : 30 ' P
3 High Temperature 1. Temperature : +85 + 5°C 1. No visual damage
Resistance 2. Time : 1000 + 24 hrs 2. Within electric spec (VSWR)
4 Low Temperature 1. Temperature : -40 + 5°C 1. No visual damage
Resistance 2. Time : 1000 * 24 hrs 2. Within electric spec (VSWR)
1. Humidity : 85 % RH 1. No visual damage
5 Humidity Temperature : +85 + 3°C g .
2 Time : 1000 + 24 hrs 2. Within electric spec (VSWR)

v" Detail of AEC-Q200 measurement data would be available for request.

v" Reliability test condition for normal application could be changed.

5. Cautions (Recommendations )

v' Storage environment of parts must be at ambient temperatures of 5 to 40°C and

maximum 60%RH humidity

v The parts should be used within 6 months from the time of delivery. If stored for

over 6 months, check for solder ability before use.

6. Soldering Reflow Profile

255 C max

14
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7. Packaging

7.1 Carrier Tape Dimension

PO P & ulul =

EARRER F EY s A g yany g
[ G R B E

BO
LIS

KO

Item Spec. Item Spec. Item Spec.
A0 1.80 £0.10 PO 4.00 £0.10 E 1.75 £0.10
BO 3.30 £0.10 P1 4.00 £0.10 F 5.50 £0.10
KO 1.35 £0.10 P2 2.00 +0.10 W 12.00 +0.30
DO 1.55 £0.05 - - t 0.30 +0.05

7.2 Packaging Quantity

Item Quantity Dimension

Reel 2,500ea d7" * 12mm
Inner Box 7,500 ea (3 reel) 185 * 185 * 68 (mm?3)
Outer Box1 37,500 ea (5 Inner Box) 365 * 200 * 200 (mm3)
Quter Box2 105,000 ea (14 Inner Box) 390 * 390 * 280 (mm3)

7.3 Packaging Label

4 )

AMOTECH Co., Ltd.

5BL-1Lot, 617, Namchon-Dong, Namdong-Gu, Incheon, Korea
Dielectric Chip Antenna
P/N  : AMAN301512ST01
Lot No :
Quantity : 2,500 pcs Date : 2009/04/09
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