Data Sheet

LPWA/LTE Sheet Metal Antenna YMA8-456A

This embedded antenna designed for loT/M2M applications, includes high performance characteristics such as a wide frequency range and advanced
embedded antenna design technology. This was originally developed for mobile phone applications, making it compact, low cost and compatible with

various devices. Yokowo’s diverse terminal design and support expertise facilitates easy antenna integration to enable easy installation and effective
wireless communication.

*Frequency Range: 814~960[MHz], 1575.42~2170[MHZz]
*Dimensions : L45 x W8 xt5 mm

Typical Applications:

Smart meters, Construction ICT terminals, GPS trackers/Logistics management,
Agricultural and Dairy terminals, etc.
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A
1. Specifications

Electrical

Frequency [MHz] Peak Gain [dBi] VSWR Impedance Polarization Radiation Pattern
814-960 -0 ~ 3.0 3.5 or less . . .
1575.42-2170 0~30 3.0 or less 50 ohm Linear Omni-Directional

General Specification

Frequency 815~960[MHz]1/1428~2170[MHz]
Antenna Type A/4 monopole antenna
Maximum Absolute Gain 815~960[MHz]/1428~2170[MHz] 3[dBi] or less
Impedance 500

Dimensions Please see page.7
Weight 1.55¢9

Environmental

Operational Temperature Range -40C~+120%C
Storage Temperature Range -40°C~+120%C (Antenna Alone Condition)

The antenna characteristics above are based on our recommended substrate. (Please see page. 8)
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A

2. Antenna Characteristics
Radiation Efficiency
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Frequency(MHz)

NOTE: Typical performance on 110 x 60 mm PCB
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A

2. Antenna Characteristics
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A

3. Radiation Patterns

X —_— YZ —_— : :
I Horizontal polarized wave
(814~960MH?Z) o lf (0 lr p
e e B Vertical polarized wave
90° 7 90° Zj Z
s . 270° MRG=Maximum Radiation Gain
/ 210 / PAG= Pattern Average Gain
180° ‘ 180°
| 814 [MHz] | | 830 [MHz] [ | 860 [MHz] || 890 [MHz] | | 920 [MHz] | | 960 [MHz] |
| Z X Plane |
H  MRG 0. 44 [dBi] H  MRG 0,37 [dBi] H MRG 1.20 [dBi] H  MRG 1.91 [dEi] H  MRG 2.07 [dEi) H MRG 2.53 [dBi]
ned® PAG 3. 03 "TdBi] ned® PAG -3 02"TdBi] red® pAG -2, 24 TdBI] ned ¥ PAG 1. 63"TdBi] red® PAG 1. 39 "TdBi] Red™ PpAG  —1_01"TdBi]
vV MRG -11. 42 [dBi) v MRG -12. 35 [dBi] vV MRG -14.11 [dBi] vV MRG -16.03 [dBi] ¥ MRG -15. 65 [dBi) Vv MRG -12.92 [dBi]

Blue  PAG ~16.09 [dBi] Blus  PAG =17.11 [dBi] Blue  PAG =18.74 [dBi] Blug  PAG -20. 24 [dBi] Blus  PAG -19.09 [dEi] Blue PAG -17.58 [dBi]

Y Z Plane |
H MRS 0.02 [dBi] H  MRG 0.00 [d8i] H  MRG 0.72 [dBi] H  MRG 1.41 [dBi] H MG 1.69 [dBi) H  MRG 2.20 [dBi]
aed™ PAG -3 50 TdBi] fied™ PAG -3, 47 TdBi] red™ PAG -2, 71 "TdBi] ned ™ PAG -2, 18 "TdBil fied™ PAG 2. 03 "TdBi] Red™ PAG -1, 69 "TdBi]
VMRS -10.08 [dBi] v OMRG  -11.15 [dBi] v MRG  -12.77 [dBi] vV NRG  -14.18 [dBi] VoOMRG  -13.48 [dBi] Vo OMRG  -12.02 [dBi]
Blus  PAG  -14.13 [dBi) Blus PAG  -15.11 [dBi] Blue PAG  -16.52 [dBi] Blue PAG  -17.17 [dBil Blus PAG  -16.31 [dBi] Blue PAG  -16.20 [dBi]

184
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A

3. Radiation Patterns

X — YZ —_—L : i
(1575.42~2170MHZz) ; x lf . If I Horizontal polarized wave
‘ o Y/Go B Vertical polarized wave
90° 7 90° Zj z
s , 270° MRG=Maximum Radiation Gain
/ 210 / PAG= Pattern Average Gain
180° ‘ 180°
[1575. 42 [MHz] | [ 1602 [MHz] | [ 1710 [MHz] | [ 1920 [MHz] | [ 1980 [MHz] | [ 2170 [MHz] |
[ Z X Plane |
H  MRG =3. 40 [dBi] H  MRG =272 [dBi] H MRG =0. 67 [dBi] H  MRG =2.14 [dBi] H  MRG -2.74 [dBi] H  MRG -5. 34 [dBi]
#ed” PAG -8, 50 "dBi] ied” PAG  -7.83 "[dBil fed” pAG -5 91"[dBi] rec” PAG 7 gq 'TdBil rec” PAG 7 gq"LdBi] Red” PAG  _jg. 45 [dBi]
Vv MRG -0. 20 [dBi] vV  MRG -0.22 [dBi] Vv MRG 0.05 [dBi] Vv  MRG 1.05 [dBi] Vo MRG 0.77 [dBi] YV MRG 2.45 [dBi]

Blus PAG  -1.73 [dBi] Blue PAG  -1.60 [dBi] Blue PAG  -0.91 [dBi] Blus PAG -y 1g [dBi] Blus PAG | g3 [dBi] Blus PAG g gg [dBi]

Y Z Plane |
H  MRG 0.88 [dBi] H o MRG 1.23 [dBi) H MRG 1.88 [dBi] H  MRG 1.08 [dBi] H o MRG 0.17 [dBi] H  MRG 1.08 [dBi]
Red ™ PAG -2, 72 "LdBi] fed™ PAG 2. 36 "LdBi) Red™ PAG -1, 46 "[dBi] Red T PAG -1.87 "TdBi] Red T PAG -2. 58 "TdBi] fied ™ PAG -2, 50 "LdBi]
Vv OMRG  -10.28 [dBi] Vo MRG -9.48 [dBi] v  MRG -8.26 [dBi] v NRG  -10.33 [dBi] Vo OMRG  -11.12 [dBi] 1
Blue PAG  -13.20 [dBi] Blus  PAG  -13.15 [dBi] Blue PAG  -12.99 [dBi] Blue PAG  -y4 45 [dBi] Blus  PAG  _y5 gg [dBil
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A
4. Mechanical Drawing

43,0

| | GND size /‘
| : ) 7, 110%60

S S S S S

60

Recommended Board

Thickness 0.3 Unit : mm
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A
5. Recommended PCB

6002 NOTE:
___+—1 Antenna
Feed _ Fixing Pads *The GND does not need to be all on the surface.
= = =] *Itis desirable to secure the GND with through holes in the
A “‘xu@ DU R NO GND middle layer and the back side of the multilayer PCB.
E N e *110mm is the ideal GND size for the 800MHz band.
o .
oSes%e \x<“ /\< Aﬁ;@ KRS *Itis recommended to connect the antenna to the RF
% "Q RORXRRK Module with the shortest possible feed line.
5 RF Module T 500 line (50Q impedance line)
i
GND
"
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A
6. Recommended Mounting Land

Recommended mounting land

Reference information
Chip size : 1005

PCB: FR-4 £r=4.8
Thickness: 1.0mm

2) Back

| E—
1 |
(

= = razy £l
= = |
,,,,,, 31‘-, , |
= E e oo ‘
i
wi Hole :
;71m

Please design considering the
thickness and dielectric constant of
the PCB

Through hole

*Copper foil part on the back of the

antenna matching circuit not required

DTST-456A-0001

Matching circuit

Please design according to the chip
manufacture and size to be used
*Prepare an antenna matching circuit
directly under the antenna

==
| N |

Reference land
dimensions
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A
7. Recommended Matching Component

\%

. 4 72 @ Module
Z1 73
oz A
Z1:10nH
Z2:0Q
Z3:0.5pF
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A

8. Examples of Matching Component Values When the Ground Plane Size Differs from the Recommended Board

The substrate size to which this antenna is applied depends on the application. Therefore, it may not always be possible to match the size of the ground
plane to our recommended board. Below is an example of matching at the 800MHz and 2GHz bands. However, please determine the optimal matching
values while checking the VSWR and gain for your desired frequency / ground plane size. We offer matching services, so please feel free to contact us.

< 45 > Examples of Matching Component Values for the 800MHz and 2GHz Bands
8
Bl t nnnnn
A
L 10nH 0.5pF
""""""""" r 20 95 9.1nH i i i =
o—| 72 —e— Z4 —e— Module
""""""""" 40 80 0.6pF /7 8.2nH /7 -
A _________________ L 60 z1 Z3 Z5 60 /) /) /) /) -
_________________ L 80 777 777 777 40 Zz Z Z Z -
20 0.4pF 7 /) /) -
_________________ L 05
v
110
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A

9. Relationship Between Antenna Radiation Efficiency and GND Plane

The following graph shows the radiation efficiency of the antenna at each frequency. These results are based on the matching values of the previous slide.
The antenna's radiation efficiency depends on the length of the GND plane (A), and the 1018-456A shows the highest efficiency when A=110mm (width
60mm). Please note that as the length of the GND plane decreases, performance, particularly in the lower frequency bands, tends to degrade. For advice
on optimal antenna placement and configuration, please feel free to contact us.

0.0
60 10 ,_———._/
dl »
l Ll
45 TR —— W
d »
- Ll
30
13I ¢8 -4.0
:3 5.0
A 6.0
=)
=
= 7.0
5
j=
2}
_________________ L 20 =] 8.0
£
€.0
40 100
110
A -12.0
_________________ L 60
140
_________________ - 80 oo —
814 830 845 860 875 880 890 915 925 930 960 7>% 1602 | 1710 | 1785 | 1805 | 1880 1920 | 1980 | 2110 2170
110mm 255 23 18 15 12 11 1.4 13 12 13 07 31 31| 20 23 -23 -17 -17  -18  -19 -16
_________________ L 95 9smm 36 31  -24 -19 -15 14 -16 -12 -11  -11 -0.4 32 32 | -23  -29 -29 24 -24 -26 -29 25
8Omm 44 40 33 27 22 21 23 20 | 19 20 12 25 26 | 24 30 -31 25 24 24 21 -13
60mm 7.0 66  -58 -50 -45 -43 44 38 36 36 -25 17  -18 | -14 -18 -20  -16 -16  -16 -20 -13
v 40mm 96 92 -84 7.7 72 69 71 63  -60 -61 -47 27 | 28 20 | 21 22 16 16 -17  -19  -14
110 —=——20mm  -12.8 125 116  -109 104 -10. 102 93 90 91 7.7 41 | 43 | 34 | 37 37 29 28 27 | 28 | 21

Frequency[MHz]

Relationship Between Antenna Radiation Efficiency and Frequency for Each GND plane size (A)
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Data Sheet

LPWA/LTE Sheet Metal Antenna 1018-456A
10. Packaging

_ 500
TUpper Plate
: I/\ == hﬁi&%ﬂmwef Plate
s = - =
= e \% Antenna storage state

view A
Tra Backing plate (Upper)

Insert one empty tray into the top row

Ttray(50pcs )x 10stages
=500pcs (1block)

String or wrapping band

Please all the products facing the same
direction with the power feed part facing
the tray opening side, and stack the trays
so that they face the same direction.

Stack trays in the same direction

Backing plate (Lower)

1blockx2stagesxZrows=4b locks

2, 000 antennas/cardboard box

#Fack the gaps with paocking materials.
This shall not apply when the number of
packages becomes a fraction
However, use this size for cardboard boxes

Identification plete

Final packing condition
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