STUDY | PCB DIMENSION (Length)

Attracting_; Tomorrow @TDI(

B ANT162450TT-3001A1

o N

@

[J] EVALUATION BOARD

[1 VSWR & EFFICIENCY (SIMULATION RESULTS)

Antenna Location: Center

B

8 mm

.
Dimension (mm)
L w T
1.60 0.80 0.45
+0.10 +0.10 Max.

» MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)

Board Size: L x 15 x 1 mm?
Antenna keep out area: 8 x 6.5 mm?

A

'—I.

Ul

3

3
y

1

L mm

2.4 GHz band Wi-Fi 6E band
0.0 500 0.0 3000
=@ \ax Efficiency(dB)
-10 —@—BW@VSWR=3(MHz) 0 05— o —c- -—n 2000
400 -1.0 2800
2.0
= 350 = _-15 2700
T 30 300 2 2 20 26002
;g -4.0 250 % é 2.5 2500%
g 50 200 g) d“g -3.0 2400@
= 150 @ = 35 2300E
o0 100 4.0 =@ Vlax Efficiency(dB) 2200
7.0 0 s —e—BW@VSWR=3(MH2)
8.0 0 -5.0 2000
L=20 L=30 |=40 L=50 L=60 L=70 L=80 L=90 L=100 L=20 L=30 L=40 L=50 L=60 L=70 L=80 L=90 L=100
L=20 L=30 L=40 L=50 L=60 L=70 L=80 L=90 L=100
Max Effici dB -6.7 -2.9 -0.8 -0.7 -1.0 -1.5 -2.1 -2.3 -2.5
2.4GHz band |12 Efficiency (dB)
BW@VSWR=3(MHz) 60 98 315 390 233 165 143 120 113
L Max Efficiency(dB) -0.7 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.7 -0.6
Wi-Fi 6E band
BW@VSWR=3(MHz) 2625 2288 2513 2475 2558 2633 2573 2318 2468

“ww o

VSWR

VSWR

—BW - — B W
11 VSWR —_—L20 0 Efficiency —_—120
\ - -1 ——L130
18 AN Y / tig @ -2 —— —L40
NN / s 3 ————— —STD
7 \ SO = — =g ——L60
6 / —L60 | 2 5 A ~___ 7
s NN A - Rl — 180
—_—L &
p ~ "o | B T 7 ~~ —Leo
——L100 . /7 ———L100
2 9
1 L | -10 / / L ) |
2.30 2.35 2.40 245 250 2.55 2.60 2.30 2.35 2.40 2.45 2.50 2.55 2.60
Frequency (GHz) Frequency (GHz)
n VSWR —f;/:/) 0 Efficiency —
10 =130 | 1 —L20
9 — 140 @ -2 —130
8 —sm | 3 ——L40
7 —160 | &3 —sTD
6 —L70 | & ¢ ——L60
i ——180 £ - —L70
3 190 o g — 180
5 g g 1100 9 .90
1 -10 ‘ ‘ ‘ ‘ ——1100
5.0 55 6.0 6.5 7.0 75 5.0 55 6.0 6.5 7.0 7.5
Frequency (GHz) Frequency (GHz)
VSWR Efficiency VSWR Efficiency
Frequency(GHz) | 2.4 245 25 24 245 25 | 515 6.13 7.125| 5.15 6.13 7.125
L =20mm 2.6 3.0 6.3 7.1 -7.0 -89 | 2.6 1.7 1.7 -1.4 -09 -1.0
L =30mm 3.0 1.5 2.6 44  -30 -35 | 25 1.7 1.8 | -1.6 -09 -1.3
L =40mm 1.7 1.0 1.5 -1.3 -08 -09 | 21 1.5 1.6 -1.4  -0.7  -1.0
L =50mm 1.5 1.4 1.5 -0.8 -0.7 -0.8 2.0 1.7 1.9 -1.3 -0.8 -1.2
L =60mm 1.7 1.1 1.5 -1.2 -1.0 -1.2 1.8 1.6 1.6 -1.1 -0.8 -0.9
L=70mm 2.2 1.4 1.8 | -20 -15 -1.8 1.5 1.4 1.4 | -0.8 -0.6 -0.9
L =80mm 2.5 1.6 2.1 -28 21 25| 23 1.9 1.6 -4 -1.0  -11
L =90mm 2.5 1.4 2.2 -3.2  -23 29| 22 2.3 1.8 | -1.5 -1.3 -1.2
L =100mm 2.7 1.4 2.3 -3.5  -25 -31 2.1 2.1 1.6 -4 -1.2  -0.9
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STUDY | PCB DIMENSION (Width)

Attracting_; Tomorrow @TDI(

B ANT162450TT-3001A1

o N

@

.
Dimension (mm)
L w T
1.60 0.80 0.45
+0.10 +0.10 Max.

[J] EVALUATION BOARD

[1 VSWR & EFFICIENCY (SIMULATION RESULTS)

Antenna Location: Center
Board Size: 50 x W x 1 mm?2

Antenna keep out area: 8 x 6.5 mm?2

ww M

50 mm

» MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)

Max Efficiency (dB)

0.0

-0.5

2.4 GHz band

500 0.0

450 -0.5

o ._-\\/.___Q 400 -1.0

Wi-Fi 6E band

3000

2900

2800

15 350 — 15 2700
2.0 300 ?%, % 2.0 zeoo%,
25 250 % g 25 '/\_/\/__ zsooé
3.0 200 é E -3.0 2400%
= S =
3.5 150 @ 3.5 2300 @
4.0 =&— Max Efficiency(dB) 100 4.0 =&— Max Efficiency(dB) 2200
=@ BW@VSWR=3(MHz) 8= BW@VSWR=3(MHz)
4.5 50 -4.5 2100
5.0 0 5.0 2000
W=15 W=20 W=30 W=40 W=50 W=60 W=80 W=100 W=15 W=20 W=30 W=40 W=50 W=60 W=80 W=100
W=15 W=20 W=30 W=40 W=50 W=60 W=80 W =100
Max Efficiency(dB) -0.7 -0.7 -1.0 -1.4 -1.1 -1.1
2.4GHz band
BW@VSWR=3(MHz) 390 345 270 195 225 233
L Max Efficiency(dB) -0.6 -0.6 -0.6 -0.6 -0.6 -0.5
Wi-Fi 6E band
BW@VSWR=3(MHz) 2475 2558 2453 2408 2445 2438

ww g°'9

— B\ Efficiency — B\W
11 VSWR ——sTD _(1’ ——sTD
10 —W20 | ~ 5 —\W20
9 —w30 | B 3 —Ww30
8 —W40 | = 4 ——W40
x 7 ——W50 | £ 5 ——WS50
3 S —W60 | G -6 —W60
>3 —weo | £ 7 —\W80
3 100 -8 —W|100
: 10 ‘ ‘ !
2.30 2.35 2.40 2.45 2.50 2.55 2.60 2.30 2.35 2.40 2.45 2.50 2.55 2.60
Frequency (GHz) Frequency (GHz)
— B \W Efficiency
VSWR
11 —STD 0
10 —_—W20 | _ 1 y
9 —w30 | @2
8 —wao | 373
w ! ——W50 | 2 5
: g —W60 | S ¢
o —W80 | £ 7
> p ——wio0o] “ 8
5 9
! ‘ 1050 5‘5 6‘0 6‘5 7‘0
5.0 5.5 Frgdouency ((g'_,sz) 7.0 75 ’ ’ Fréquency (GHZ) ’
VSWR Efficiency VSWR Efficiency
Frequency(GHz) | 2.4 245 25 24 245 25 | 515 6.13 7.125| 515 6.13 7.125
W = 15mm 1.5 1.4 1.5 | -0.8 -0.7 -0.8 ]| 2.0 1.7 19 | -1.3 -0.8 -1.2
W = 20mm 1.4 1.0 1.3 | -09 -0.7 -08 | 20 1.6 1.8 | -1.2 -0.7 -1.2
W = 30mm 1.7 1.2 1.4 | -1.3 -1.0 -11 | 22 1.7 1.8 | -1.5 -0.8 -1.2
W = 40mm 1.8 1.3 16 | -15 -1.2 -13 | 21 1.7 1.7 | -1.3  -0.8 -1.1
W =50mm 1.8 1.3 1.7 | -1.6 -1.3 -15 | 20 1.8 1.8 | -1.2 -09 -1.1
W = 60mm 1.9 1.4 1.8 | -1.8 -1.4 -1.6 | 2.0 1.9 19 | -1.2 -09 -1.3
W = 80mm 1.7 1.2 16 | -1.5 -1.1 -13 ] 20 1.9 1.8 | -1.2 -09 -1.2
W = 100mm 1.6 1.2 1.7 | -1.4  -1.1 -13 | 1.9 1.9 1.8 | -1.2 -09 -1.2
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STUDY | PCB DIMENSION (Center of PCB) ,..cingmomoroe 2TDK

B ANT162450TT-3001A1 ] EVALUATION BOARD [1 VSWR & EFFICIENCY (SIMULATION RESULTS)
Antenna Location: Center
//\“\ i . 2 I‘ B mm ‘| — B\ Efficienc
P Board Size: 50 x 15 x 1 mm > VSWR 0 y
. 5 11 ——4.5x6mm 1
_ ‘ Antenna keep out area: A x B mm 10 e . ——y
‘: > 2 —GX7mm T 3 ,//4—"" e —— ™ 4.5x6mm
ul o ? —6.5x8mm | 3 -4 = ——5x7mm
3 = 6 7x10mm | & 5 P~ 6x7mm
\- ( ) g 3 2 s —8x10mm | £ g —6.5x8mm
Dimension (mm 4 SN —é6.5a2mm| O 7 7x10mm
Y 3 e 8x10mm
L W T P 1 o i 1(9) ‘ = 6.5x12mm
< 230 235 240 245 250 255 260
1.60 0.80 0.45 50 mm 230 235 Z'Aé)reque%f;(eHz)z'So 255  2.60 Frequenay (GH2)
+0.10 +0.10 Max. S , =
— Efficiency —
n VSWR —4.5x6mm 0 —4.5x6mm
» MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS) "3 A —samm ZSS o
s N\ ——6x7mm 3 / SN ——6x7mm
7 J——65x8mm & 4 [/ // \\ ——6.5x8mm
2.4 GHz band Wi-Fi 6E band z s I\ ——7x10mm © 5 N[ xomm
0.0 1200 0.0 3500.0 % 5 N \ // ——38x10mm 2 6 \ —8x10mm
S 4 -7 —5.5x12mm
s s M NN — ——é6.5x12mm M g . i
o 1000 o ./—M’ 3000.0 i ‘ _l'g \ |
15 _ 15 _ 5.0 55 6.0 6.5 7.0 75 5.0 5.5 6.0 6.5 7.0 7.5
) 800 ¢ = 2500.0 & Frequency (GHz) Frequency (GHz)
=< 20 % < 20 =
§ s 600 % é s 20000% VSWR Efficiency VSWR Efficiency
£ .0 : £ . g Frequency(GHz) | 2.4 245 25 | 2.4 245 25 | 515 6.13 7.125| 515 6.13 7.125
s 35 400 Z s a5 15000 3 4.5x6mm 2.0 1.6 1.9 -2.7 2.4  -2.6 6.8 2.8 5.7 -5.4  -23 -71.8
4.0 =& Max Efficiency(dB) 200 4.0 —&— Max Efficiency(dB) 10000 5x7mm 1.7 1.3 1.6 -1.5 -1.3 -1.5 3.9 2.2 2.0 -3.2 -1.5 -1.9
45 SO BWEVSWRS(MIY) 45 e BwevsWRESvI) 6x7mm 16 13 13 |-11 -09 -10| 24 18 1.8 |-1.7 -09 -1.3
-5.0 0 5.0 500.0 6.5x8mm 1.5 1.4 1.5 -0.8 -0.7 -0.8 2.0 1.7 1.9 -1.3 -0.8 -1.2
4.5x6mm  5x7mm  6x7mm  6.5x8mm 7x10mm 8x10mm 6.5x12mm 4.5x6mm  5x7mm  6x7mm 6.5x8mm 7x10mm 8x10mm 6.5x12mm
7x10mm 1.2 1.1 1.2 -0.7 -0.7 -0.8 1.9 1.8 1.7 -1.3 -0.9 -1.1
45x6mm  5x7mm  6x7mm  6.5x8mm  7x10mm  8x10mm 6.5x12mm 8x10mm 1 10 11 (-07 -0v -0v |16 16 21 ]-09 -08 -l4
2 4Gts bang |2 Efficiency(ds) ey 13 09 0.7 0.7 0.7 06 65x12mm | 1.2 12 12 | -06 06 06| 17 18 16 |-10 -1.0 -11
. z ban
BW@VSWR=3(MHz) 188 261 352 390 676 974 715 Note that when actual measurement, the bandwidth may be less than simulation.
WiFi 6E band Max Efficiency(dB) -1.2 -0.9 -0.6 -0.6 -0.7 -0.6 -0.7 To avoid narrowing the bandwidth, it is recommended to design the antenna area
i-Fi an .
BW@VSWR=3(MHz) | 765.0 2068 2425 2475 2564 2628 2786 as large as possible.
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STUDY | PCB DIMENSION (110mm PCB)

Attracting_; Tomorrow @TDI(

B ANT162450TT-3001A1

[J] EVALUATION BOARD

[1 VSWR & EFFICIENCY (SIMULATION RESULTS)

PN Antenna Location: Center L
// X Board Size: 110 x 15 x 1 mm?2 €
/‘ Antenna keep out area: 8 x 6.5 mm?2
\ [ Y
Ul
\. 3
Dimension (mm) v 3
L w T J ]
I 0 mm
1.60 0.80 0.45
+0.10 +0.10 Max. -45 mm +45 mm

» MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)

0.0

-0.5

-1.0

2.4 GHz band

NN

500

N
@
o

N
o
S}

-0.5

0.0

Wi-Fi 6E band

-1.0

1S 350 518
?,’ -2.0 300 ;%, % -2.0
g -2.5 250 % g -2.5
E 3.0 200 é tg -3.0
2 35 150 2 s
40 «=@=Max Efficiency(dB) 100 4.0 —@=— \ax Efficiency(dB)
—0—BW@VSWR=3(MHz) —0—BW@VSWR=3(MHz)
45 -4.5
-5.0 0 -5.0
+45mm  +30mm  +15mm STD -15mm  -30mm  -45mm +45mm - +30mm - +15mm STD -15mm  -30mm  -45mm
+45mm +30mm +15mm STD  -16mm -30mm -45mm
Max Efficiency(dB) -1.4 -0.8 -1.3 -0.7 -1.3 -0.8 -1.2
2.4GHz band
BW@VSWR=3(MHz) 195 338 225 390 218 338 225
L Max Efficiency(dB) -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.5
Wi-Fi 6E band
BW@VSWR=3(MHz) 2655 2513 2768 2475 2655 2543 2753

3000
2900
2800
2700 —
I
2600 =
i
2500 £
2
2400 @)
B
2300 ©
2200
2100

2000

ww g°'9

VSWR —BwW 0 Efficiency —BW
11 —t+45mm 1 —+45mm
18 +30mm & :2 ——+30mm
8 —+15mm | 5 _3 +15mm
x 7 —STD 3 4 ——STD
2 g N ——-15mm | § :g ——-15mm
> 2 N —-30mm | 2 5 —30mm
3 % ——-45mm_| i g ——-45mm
2 -9 |
1 10 ‘ ‘ |
230 235 240 245 250 255 260 230 235 2.40 245 250 255 260
Frequency (GHz) Frequency (GHz)
11 VSWR —?—X;mm 0 Efficiency
18 ——+30mm | -1 —BW
8 —+15mm | 3 :% —+45mm
7 —STD > +30mm
x 6 ——15mm | & 5 +15mm
5 —30mm |26 ——sTD
S 4 57 e -15Mm
3 —-45MM -8 ——30mm
T ————— ™ | T —smm
50 55 6.0 6.5 70 75 5.0 5.5 6.0 6.5 7.0 7.5
Frequency (GHz) Frequency (GHz)
VSWR Efficiency VSWR Efficiency
Frequency(GHz) | 2.4 245 25 24 245 25 | 515 6.13 7.125| 515 6.13 7.125
+45mm 1.8 1.2 1.7 | -1.8 -14 -16 1.9 1.7 16 | -1.1 -09 -11
+30mm 1.5 1.1 1.2 | -1.1 -0.8 -0.8 | 1.9 1.5 18 | -1.2  -0.7 -13
+15mm 1.7 1.3 1.7 | -16 -1.3 -15 | 2.0 1.9 16 | -1.1 -1.0 -11
Omm 1.5 1.4 15 | -08 -0.7 -08 | 20 1.7 1.9 -1.3 -08 -1.2
-156mm 2.0 1.4 16 | -1.8 -1.3 -14 | 23 1.7 1.7 | -1.4 -09 -1.2
-30mm 1.5 1.1 1.2 | -1.1  -0.8 -0.8 1.9 1.6 1.7 | -1.2 -08 -1.1
-45mm 1.8 1.2 1.5 | -1.7 -1.2 -13 ] 21 1.6 1.5 -1 -0.8  -0.9
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STUDY | MATCHING & TUNING

Attracting Tomorrow @TDI(

[J] EVALUATION BOARD

[ 1 TECHNICAL REMARKS

B ANT162450TT-3001A1 Frequency
P Antenna Location: Center 8mm | Frequency Tuning for
Board Size: 110 x 15 x 1 mm? > Tuning for Wi-Fi 6E band
Antenna keep out area: 8 x 6.5 mm? 2.4 GHz band
lt 3 Frequency
vl 3 Frequency Tuning for
N . 3 3 Tuning for Wi-Fi 6E/2.4
Dimension (mm) v3 2.4 GHz band GHz_band
L w T J ]
1.60 0.80 0.45 50 mm Frequency
+0.10 +0.10 Max. ;I/'\;mllzn%ét/); .
i-Fi .
GHz band
» FREQUENCY TUNING (SIMULATION RESULTS
Impedance
2.4 GHz Band Wi-Fi 6E Band Matching
e B\
1 VSWR —g‘é"pF 11 VSWR ——open [1 IMPEDANCE MATCHING (SIMULATION RESULTS)
-0 10 — . .
10 A\ S s | 9 I\ o 2.4 GHz Band Wi-Fi 6E Band
8 \\ \\ —+ /S S /S ——1.1pF g \\\\ O:SEF —05pF
2 L\ S /= &N} —or —
g AV A N / s.h(;)rt g g N\ —3.0pF ——4.0pF
> 2 short P
1 L
Frequency (GHz) Frequency (GHz) —30rH
o -
Frequency Frequency
Tuning for Tuning for
2.4 GHz band Wi-Fi 6E band
Impedance
Matching
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STUDY | MATCHING & TUNING

B ANT162450TT-3001A1

T

Attracting Tomorrow @TDI(

[J] EVALUATION BOARD

[ 1 TECHNICAL REMARKS

Antenna Location: Center
Board Size: 110 x 15 x 1 mm?
Antenna keep out area: 8 x 6.5 mm?2

A

WWwIGT

.
Dimension (mm)
L w T B
1.60 0.80 0.45
+0.10 +0.10 Max.

50 mm

>

ww g'9

VSWR
[N
wPENwsON®D©O©O

» FREQUENCY TUNING (SIMULATION RESULTYS)

[
[N

2.4 GHz Band

VSWR S\Q’F

1LY YV N\ / o'spF
| WY W W N J/ /1= %P
WAL WA AN / / |—080F
AN VAN N AN / /  /—10pF

\ A WA VAN N / / //|—12pF
\\ \NN N N 2/ // j=—20pF
AN AN 5\4 %L ——3.0pF

2.40

2.60

Frequency (GHz)

> 0or

Frequency
Tuning for
Wi-Fi 6E/

2.4 GHz band

VSWR
=
PNWAOTONOOOR

Wi-Fi 6E Band

VSWR

0.5pF

0.6pF
= (0.8pF
—1.0pF
—1.2pF
—2.0pF
e 3.0pF

5.0 55 6.0 6.5
Frequency (GHz)

7.0

bﬁé

7.5

<o

VSWR
=
PNWAUION®OOOR

2.4 GHz Band

Frequency
Tuning for
2.4 GHz band

Frequency
Tuning for
2.4 GHz band

VSWR

/
A 7/,

V | 7
L~

2.00

: Freiuenci [GHz)

2.20

2.40 2.60

2.80

3.00

VSWR
PNWAUIO~N®O

Frequency
Tuning for
Wi-Fi 6E band

Frequency
Tuning for
Wi-Fi 6E/2.4
GHz band

Frequency
Tuning for
Wi-Fi 6E/2.4
GHz band

Impedance
Matching

Band

—B\W

e—(0.6NH
0. 7nH
e 1.ONH
——1.5nH
e 2. 0ONH
e 3.0NH

J/ A
e /

_— /

7
/
-
—

 m—— ]
4.5 5.0 55 6.0 6.5 7.0

H Freiuenci IGHZ)

7.5

Frequency
Tuning for
Wi-Fi 6E/

2.4 GHz band
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N OT E Attracting Tomorrow @TDK

[J A/B size and pattern length [] Matching components

Antenna pattern Standard layout (datasheet) Simulation model in this material
for high band

Same size

The number of the matching components are increased from standard layout.
For standard layout, there is no problem with the number of elements as per
the datasheet.

However, the number of elements is increased to adjust the characteristics in
various layouts.

Same size

Also, if the performance deviate from the simulation in the actual
When A/B size is enlarged, the pattern length of high band is not changed. measurement, it is easier to adjust if there are more adjustment elements.
To ensure Wi-Fi 6E bandwidth, the location/length of the high band antenna
pattern will not be changed.

© TDK Corporation * 2025
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