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Application
RF 433.92MHz(Smart Card Key)

Features
PCB Antenna

Size(56.15*7.65mm)
Performance Optimizing with external lumped matching components
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1. Specifications

1.1 Electrical Specifications

No ltem Spec Remark
1 Frequency Range [MHZz] 433.92
2 VSWR Max 2.0:1
3 Directional Omni directional
4 Impedance [R ] Nominal 50
1.2 Mechanical Specification
No ltem Spec Remark
1 Dimensions 56.15*7.65mm

1.3 Appearance and Material

No [tem

Spec Remark

1 Antenna

PCB Pattern *. 1)PCB Stack-up
*. 2)CCL Datasheet
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*. 1) PCB Layer Stack-up

Datasheet / PCB Antenna / RF 433.92MHz
RKE Ant (Rev. 1)

No Material Thickness Material

SILK 0.015 TAIYO S200W
PSR o015 OTC R500MK
Plating 0.020

Layer 1 Copper 0.018
CCL 0.200 DOOSAN DS-7409SN

Layer 2 Copper+Plating 0.018
Plating 0.020
PSR o015 OTC R500MK
Total 0.306
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*. 2) CCL datasheet

DS-7409S(N)

Datasheet / PCB Antenna / RF 433.92MHz
RKE Ant (Rev. 1)

(ANSI: FR-4) Excellent Heat Resistance

Features

« High Tg (above 170C)

» Excellent thermal performance

= Good moisture resistance

= CAF resistant

« Suitable for lead-free soldering process

General Properties

@ Multiple Thermal Excursion Test Result

g « Test Condition

W -20LPCB
- Thickness 2.3mm
- 6 Times @288°C/10sec
- Drill Hole Size 250mic
- Pitch 39.4mil

» Test Result
- No Crack
- No Delamination

Applications

+ High layer count boards

+ High density multi-layer boards

» Servers, advanced computers, workstations and
automotives

@ Thermal Shock Test Result after Moisture Treatment

PCT 1he +
Solder Dipping 288°C./10sec

PCT 2w 4
Solder Dipping 288°C/10sec

PCT 3w +
Solder Dipping 288°C/10sec

No Abnormality X  Measing or Delamination

Tg Lo
CTE Z-axis ppm/'c
Z-axis Expansion %
Decomposition Temperature (5% wt loss) T
f,m mn
7,“ mm
Dielectric Constant (Resin Content 50%)

Dissipation Factor (Resin Content 50%)

Peel Strength (Standard profile 10z) N/mm

Water Absorption

DSC

TMA

Ambient to Tg
50¢ 1o 260

TGA

T™A

TMA

C-24/23/50 (1GHz)
C-24/23/50 (1GHz)
Condition A

E-24/504D-24/23

170
165

32
350
120
10
43

0,016

0.15

IPC-TM-650.2.4 25¢
IPC-TM-650.2.4 24c
IPC-TM-650.2.4 41
IPC-TM-650.2.4.41
IPC-TM-650.2.3.40
IPC-TM-850.2.4.24.1
IPC-TM-650.2.4.24.1
IPC-TM-650.25.59
IPC-TM-650.2559
IPC-TM-650.2.4.8
IPC-TM-650.2.6.2.1
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2. PCB Design

2.1 Board Dimension
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Datasheet / PCB Antenna / RF 433.92MHz

RKE Ant (Rev. 1)

3. Measurement Results

3.1 Measured Antenna Gain
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3. Measurement Results

3.2 Measured Radiation Patterns

Muttipie Cut

H/Ef/E2 Fiane

¢ I'M Technology Co. Ltd
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Revision 3.0
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UWB (Ultra Wide Band, 6200~8250MHz)

Features

Monopole Structure
Size (4.0*2.0*1.2mm?3)
Performance Optimizing
with external lumped matching components
SMT Available under Pb-free Condition

RoHS Compliant

Notes

AMOTECH

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

condjtions when placing your order.
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Datasheet / Chip Antenna / Ultra Wide Band

AMAN402012ST02 (Rev. 3)

1. Specifications

1.1 Electrical Specifications

No Item Spec. Remark
1 Frequency Range [MHZ] 6200 ~ 8250
2 VSWR Max 2.0:1
3 Polarization Linear
4 Impedance [Q] Nominal 50
v The results are measured on the 30 * 20mm? evaluation board(EVB).
1.2 Mechanical Specifications
No ltem Spec. Remark
1 Dimensions (L*W*H) 4.0*2.0* 1.2 mm?3
2 Unit Weight typ. 35 mg
3 Operating Temperature -40 ~ 125 °C
1.3 Appearance & Material
No Name Function Material
1 Electrode Radiation Element Ag
2 Marking Identification Mark Ink
3 Ceramic Body - Ceramic
40,15 1,2%0,15
3
= Top & Side
nJ
110,1 1£0,1
Bottom
0,8%0,1
[unit : mm] iﬁ‘
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2. PCB Design for Test

2.1 Evaluation Board Dimension

t E SMD pad
Matching circuit
30
v Unit : mm
Antenna top pattern Mask open pad for SMD

2.2 GND Fill Cut Area Dimension

10503%5%5%
13038¢803%

55
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2.3 PCB Design Guide

Datasheet / Chip Antenna / Ultra Wide Band

AMAN402012ST02 (Rev. 3)

lo.sl

1,2

e,

It should be designed with
a 50ohm impedance line.

Unit : mm
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I:I Mask open for SMD

Antenna top

Antenna Bottom
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No Pin Assignment
@ N/C (Dummy pad)
@ Connected feed line
® N/C (Dummy pad)
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3. Measurement Result

3.1 Typical Measurement Result (VSWR & Return-loss)

BUEE 511 SWR 1.000/ Ref 1.000 [FL]
11 .00
1 6.2400000 GHz 1.6806
Z 6.489e000 GHz 1.7321
2 5.7392000 GHz 1.%333
10.00 | 4 7.7376000 GHz 1.6620
E 7.9872000 GHz 1.5697
=& 5.2368000 GHz 1.5102
2.000
.000
7000
&.000
5 .000
4.000
3.000
2.000 g
il
1 2 i q £
1.000 p s & Vo 4
1 Start 5.5 GHz IFBW 70 kHz Stop 8.5 GHz [H=n B

Measured VSWR of AMAN402012ST02 EVB

3.2 Measured Antenna Gain

Freq. [MHZz] Peak Gain [dBi] | Avg. Gain [dBi] | Efficiency [%)] Remark
6200 1.48 -3.49 44.8
6246 2.28 -2.81 524
6490 2.70 -1.96 63.4 CH5
6740 3.57 -1.32 73.8
7738 3.36 -1.12 77.3
7987 2.58 -2.21 60.1 CH9
8237 1.80 -3.00 50.0
8250 1.89 -3.17 48.1
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3.3 Measured Radiation Patterns

2D H-Cut [6=90, XY plane] 2D E1-Cut [p=0, ZX plane]
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2D E2-Cut [0=90, YZ plane]
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3D radiation pattern
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Datasheet / Chip Antenna / Ultra Wide Band
AMAN402012ST02 (Rev. 3)

4. Reliability
No Iltem Test Condition Test Requirements
Apply force on SMT chip till
detached from PCB.
1. The chip shouldn't be detached from PCB
Adhesive Strength =] within force (F) 5 kgf.
1 of Termination = o
- 2. The force (F) when the chip is detached
P \—k from PCB is should be greater than 5 kgf.
PCB SMD PAD
Thermal Shock 1.5tep 1 40 £ 30C’ 30 min 1. No visual damage
2 Step 2 : +85 * 3°C, 30 min L . e
(Cycle) 2. Number of cycle : 30 2. Within electric specification (VSWR)
3 High Temperature | 1. Temperature : +85 + 5°C 1. No visual damage
Resistance 2. Time : 96 * hrs. 2. Within electric specification (VSWR)
1. Humidity : 85 % RH 1. No visual damage
4 Humidity 5 -ﬁmgérgéuier;r:% * 3C 2. Within electric specification (VSWR)
1. 10-2000Hz, Amp 1.5mm, 5g .
5 Vibration 2. Time : 20 minutes, 1. qu\]/_lsuall damage ificati
3. 12 cycles each of 3 orientations 2. Within electric specification (VSWR)

v Condition of reliability would be changed by customer’s request.

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

I -
e .)’A C "'Ilj-..

| L

|
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m ('1 ¥
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7. Packaging

7.1 Carrier Tape Dimension

PO Pl S wl ul =

L LR I AR N

eReleRulit 1 1 Repelefel

BO
LIS

KO

ltem Spec. ltem Spec. ltem Spec.
A0 2.20 £0.10 PO 4.00 £0.10 E 1.75 +£0.10
BO 430 +0.10 P1 4.00 +0.10 F 7.50 £+0.10
KO 1.60 +£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
[tem Quantity Dimension
Reel 2,000ea @7" * 16mm
Inner Box 6,000 ea (3 reel) 183 * 70 * 185 (mm3)
Outer Box1 30,000 ea (5 Inner Box) 375 * 200 * 205 (mm3)
Outer Box2 60,000 ea (10 Inner Box) 390 * 375 * 205 (mm3)
7.3 Packaging Label
( N\

AMOTECH Co., Ltd.

5BL-1Lot, 617, Namchon-Dong, Namdong-Gu, Incheon, Korea
Dielectric Chip Antenna
P/N  : AMAN402012ST02
Lot No :
Quantity : 2,000 pcs Date : 2018/07/11




UWB Antenna

1. UWB Chip Antenna
- Ultra Wide Band, 6200~8250MHz

- Monopole Structure
- Size (4.0%2.0%1.2mm3)

UWBChig

Antenna




UWB Antenna

2. UWB antenna radiation diagram

Frequency Range Antenna Gain

below 1.6 GHz -20.66 dBi

1.6 GHz ~2.7 GHz -12.46 dBi
2.7 GHz~3.735 GHz -7.16 dBi
3.735 GHz~4.8 GHz -1.72 dBi
4.8 Ghz~6.0 GHz -0.24 dBi
6.0 Ghz~8.0 GHz 2.45 dBi
8.0 GHz~10.2 GHz 4.02 dBi
above 10.2 GHz 1.33 dBi
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UWB Antenna

No.|Freq.[GHz] | Eff.[%] | Avg.[dBi] Peak[dBi]

1 0.8 0.04 | -33.87 | -26.39 L
\ //; \\._\\ 4
2| 16 |021]| -2671 | -20.66 f ;

2. 150GH=z

3 2.15 1.33 | -18.76 | -12.46 i&




UWB Antenna

No.|Freq.[GHzZ] | Eff.[%] |Avg.[dBi]

Peak[dBi]

4 2.7 041 | -23.92

-15.21

2. 700G Hz

5 3.22 1.98 | -17.03

-10.81

3.220GH=

6 3.735 415 | -13.82

-7.16

3.735GH=




UWB Antenna

No.

Freq.[GHZz]

Eff.[%]

Avg.[dBi]

Peak[dBi]

4.27

7.11

-11.48

-6.22

4.270GH=z

4.8

12.07

-9.18

-1.72

4. 800GH=z

54

11.41

-943

-2.66

5.400GHz=




UWB Antenna

No.|Freq.[GHz] | Eff.[%]|Avg.[dBI]

Peak[dBi]

10 6 19.29| -7.15

-0.24

6.000GHz
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UWB Antenna

No.

Freq.[GHZ]

Peak[dBi]

12

8.1

-0.05

Operator:
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1.41
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Side Lobes

‘NU. Ampl

Ceg _‘l

1L |-0.02

13.00]

2L [-4.51

120.00

1R |-0.81

138.00(

2R |-1.18

14400]

[(EEECE

Ampl. Colar Usible fection
T

10
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I:‘Phase[deg]
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i b . Ends Not Connected Loy, Display

85 Ty 165 Upper azimuth [deg]
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alp File Mame [GH | Value | [eq] | | Mue | AdD | | Ve | Heq) ]
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UWB Antenna

No.

Freq.[GHZ]

Peak[dBi]

14

8.3

3.12

‘ Date

L 1

15

8.4

4.02

16

8.5

3.79

Side Iobes | Dafabase | i

Side Lobes
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ﬂwL -5.66 [121.00]
ﬂZL -9.53 [112.00
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0o E| 3R 270 [14a.00]
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© | 1]
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alp File Name [GHz] Walue | [deg] Melue | AdB || value | [deg] | ;I
| GEN_B.5_ECALRLepaff | | 83000 G | Gan " siz a0 [Pz 00 P |
GEN_E.5_E CAL RLop nff £.4000 G Gain 402 | 13400 [P | 286 | 300 P
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No.

Freq.[GHZ]

Peak[dBi]
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1.33
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