STUDY | PCB DIMENSION (Length) attracting Tomorrow ¥ 1 LK

B ANTO016008LCS2442MA2 O EVALUATION BOARD O TUNING COMPONENTS
Antenna Location: Corner 2.5mm :
P Board size: L x 10 x 1 mm2 PCB Size| 110mm | 90mm | 70mm | 50mm [ 30mm [ 20mm
. 2
. ‘@@ Antenna keep out area: 6 x 2.5 mm Ft (nH) 15 15 15 13 16 17
l l@l _Ig _ Mt (nH) [ 2.2 18 18 2. 16 15
S &
Dimensions (mm) l¢ > Mt 0 MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)
L w T I L mm | [ ] Feeding
1.60 0.80 0.40 v 0 300
+0.10 +0.10 Max.
@ -2 250
» VSWR & EFFICIENCY (SIMULATION RESULTS) < “~_ =
" o -4 200 =
11 7 5 _\ / \ Py
A 10 g -6 150 3
== A £ L S
3z 4P 8 5 et ion é‘. -8 100 =
4 —110mm p 7 N ——90mm : =
g 26 = i [ g \\ /—70,,,", 10 M —t—lax efficiency(dB) \ 50
8 ™ ZAR N\ 7 —B—-BWaVSWR 3 (MHz)
0 -8 w=T70mm > 5 50mm
E-10 ' e & AN Z 30mm T 110 | 90 | 70 | 50 | 30 | 20 °
. Py — 4 \\ /// - mm mm mm mm mm mm
12 | < = S - 5 PCB size
/ \ 4 1
=14 1 PCB Size 110mm |  90mm 70mm 50mm 30mm 20mm
23 24 25 26 2 2B A ™ B B B Max efficiency(dB) | 30 6.0 59 2.1 71 104
Frequency (GHz) Frequency (GHz) BW@VSWR 3 (MHz) 199.2 125.5 128.5 247.2 1145 101.9
Item VSWR Efficiency(dB)
Frequency(GHz) 24 2442 2485 2.4 2.442 2.485 = TECH'\_“CAL RFMARK_S
L=110mm 16 14 20 33 30 313 = For maximum efficiency with corner mount antenna: length L = 50
L=90mm 2.1 1.6 25 —6.6 -6.0 -6.5
L=70mm 2.5 1.6 2.0 -6.4 -5.9 -6.4
L=50mm 1.5 1.1 1.4 -2.3 -2.1 -2.3
L=30mm 1.8 1.6 3.1 -7.6 -7.2 -8.0
L=20mm 2.3 1.5 2.9 -11.2 -104 -11.2
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Attracting Tomorrow & I DK

0 MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)

STUDY | GND CLEARANCE (Corner of PCB)

0 EVALUATION BOARD

B ANTO016008LCS2442MA2

Antenna Location: Corner 0 250
Board size: 30 x 10 x 1 mm?2 -1
Antenna keep out area: A x 2.5 mm? o : —~
s -2 ——Max efficiency(dB) 200 X
> -3 —\—-BWaVSWR 3 (MHz) =
E 5 -4 150 @
Dimensions (mm) A= 6’8’10mm EI _ é - B —— j %
L w T < =T [} -6 100 >
1.60 0.80 0.40 > | x g€
0.10 +0.10 Max. 30mm s -7 —/ %
-8 50
» VSWR & EFFICIENCY (SIMULATION RESULTS) -9
1 0 -10 . . 0
10 e - s 6x2.5mm 8x2.5mm 10x2.5mm
9 e 852 S _ -2 Smm
8 ———10x2 5mm g = —_— Antenna area
2 N 77 g -
> 5 N V4 3 — PCB Size 6x2.5mm [ 8x2.5mm | 10x2.5mm
a AN i & = — . .
; N v 7 ] < Max_efficiency(dB) —7.1 —6.2 —5.6
2 \\l/ B 7~ NN
: . e — <2 S BW@VSWR 3 (MHz) | 1145 118.1 122.2
23 235 24 245 25 255 26 o3 24 e 26
Frequency (GHz) Frequency (GHz)
Item VSWR Efficiency(dB)
Frequency(GHz) 24 2.442 2.485 2.4 2.442 2.485
6x2.5mm 1.8 1.6 3.1 -7.6 -7.2 -8.0
8x2.5mm 1.8 1.6 3.0 -6.6 -6.2 -7.0
10x2.5mm 2.1 1.3 24 —6.3 -5.6 —6.1

ANTENNA DESIGN APPLICATION NOTES

© TDK Corporation 2018
Product Marketing e [Jan 2018] e 2



STUDY | GND CLEARANCE (Corner of PCB) Attracting Tomorrow 4 1 LI

B ANT016008LCS2442MA2 O EVALUATION BOARD 0 MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)
Antenna Location: Corner 0 250
Board size: 30 x 10 x 1 mm? -1
Antenna keep out area: 10 x D mm? o 9 200 ~
- R
D=25,3,35 Qmn S s
4,4.5, 5mm § -4 150 2
3 —u—a—= <
Dimensions (mm) £ w
L w T v -6 100 2
1.60 0.80 0.40 -1 -7 =
2020 2020 Ma. = -8 | =®=Max efficiency(dB) 50 @
» VSWR & EFFICIENCY (SIMULATION RESULTS) -9 H —-E=-BWeVSWR3(MHz)
_10 1 1 1 1 1 0
n —:z-ﬁ"m 0 10x2.5mm 10x3mm 10x3.5mm 10x4mm 10x4.5mm 10x5mm
10 — mm -1
9 D | o PCB size
8 —10x4mm g -3
g 7 & _:ggjzm g 4 PCB Size 10x2.5mm| 10x3mm | 10x3.5mm | 10x4mm | 10x4.5mm|] 10x5mm
2 %\ 7 $ b Max efficiency(dB) | -56 -4.6 -4.0 -3.5 -3.2 -30
A : / E o BW@VSWR 3 (MHz) 122.2 127.0 131.7 134.5 136.6 139.3
3 ‘ 7 -8
2 =% -9
1 - - - - -10
23 235 24 245 25 255 26
Frequency (GHz) Frequency (GHz)
ltem VSWR Efficiency(dB)
Frequency(GHz) 2.4 2.442 2.485 2.4 2.442 2.485
10x2.5mm 2.1 1.3 2.4 -6.3 -5.6 -6.1
10x3mm 1.9 1.3 2.9 -5.2 —4.6 -5.2
10x3.5mm 2.1 1.2 2.1 -4.8 -4.0 -4.4
10x4mm 1.7 1.3 2.4 -4.0 -3.6 -4.2
10x4.5mm 1.7 1.2 2.4 -3.7 -3.2 -3.8
10x5mm 1.9 1.1 2.1 -3.7 -3.0 -3.4
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STUDY | ANTENNA LOCATION attracting Tomorrow ¥ 1 LK

Bl ANTO016008LCS2442MA2 J EVALUATION BOARD

=] . Antenna Location: Corner
Pr N /‘/ Board size: 50 x 10 x 1 mm?2

- S 9 Antenna keep out area: 6 x 2.5 mm?

o N 9
\\
- g
Dimensions (mm)
L w T
1.60 0.80 0.40
+0.10 +0.10 Max.

» SIMULATION RESULTS

L1(Recommend) L2 L3
. L1 L2 L3
Antenna Locations 0 o 0 p— 0 i
o x E =Ty E iy
:‘1—/2>| S 8 2 P& / 8 s VA
T8 7 8 7 4 — 7
X Y & 5 e ~" 4
i '8 £ N —:k i =ty
T .14 4 T4 N 4 Faa N\ 7 Al A
A8 — 8 48 \\ / 3 48 AN 3
2 = - 2 ) pre— oA —+ p—
23 24 25 28 23 24 25 28 ¥ : ? ? }
Frequency [GHz] Ft 3.0nH Frequency [GHz] Ft 0.9nH Frequency [GHz] Ft 0.8nH
Mt 2.6nH Mt 1.0nH Mt 1.0nH
L5(Recommend) L6
LS L6
0 1 0 11
2 10 2 10
=4 3 =4 )
S s 8 % % =} ¢
28 7 8 7
§-10 5 s §10 6 E
242 5> 212 N 5>
14 4 T N 5. 5
16 2 3 || Matching Gircui A6 L o o
Py - 1 g Circuit - — 3 | Matching "
20 —_ 1 || Ft 2.0nH 20 1 | Ft 0.5nH
23 24 25 28 4 23 24 25 28
Frequency [GHz) Mt 3.3nH Frequency [GHz) Mt 1.5nH
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STUDY | MATCHING & TUNING

Attracting Tomorrow & I DK

Bl ANTO016008LCS2442MA2 J EVALUATION BOARD

[0 TECHNICAL REMARKS

Antenna Location: Corner
Board size: 50 x 10 x 1 mm?2
Antenna keep out area: 6 x 2.5 mm?2

Dimensions (mm)

L W T
1.60 0.80 0.40
+0.10 +0.10 Max.

» FREQUENCY TUNING (SIMULATION RESULTS)

11
10

o

VSWR
A NWAOON®

VSWR

-

e BV
—Ft1.6nH
e Ft 2.0NH
e Ft 2. 3NH
e Ft 2.6NH
e Ft 3NH

2.30 2.35 240 245 2.50
Frequency (GHz) *Components value = Ft

2.55 2.60

Value of tuning components depend on:
= PCB Size

= Antenna Location

= Other mechanical conditions

Mt Ft
Imped_ance Frequency
Matc_:hlng Tuning for
Tuning 2.4GHz Band

0 IMPEDANCE MATCHING (SIMULATION RESULTS)

— it 1 200H
1.2nH
Mt 1 BNH
s Mt 2 411H

s Mt 3 ONH

Mt 3 6nH

*Components value = Mt
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