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VSWR Efficiency VSWR Efficiency

Frequency(GHz) 2.4 2.45 2.5 2.4 2.45 2.5 5.15 6.13 7.125 5.15 6.13 7.125

L = 20mm 2.6 3.0 6.3 -7.1 -7.0 -8.9 2.6 1.7 1.7 -1.4 -0.9 -1.0

L = 30mm 3.0 1.5 2.6 -4.4 -3.0 -3.5 2.5 1.7 1.8 -1.6 -0.9 -1.3

L = 40mm 1.7 1.0 1.5 -1.3 -0.8 -0.9 2.1 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 -2.0 -1.5 -1.8 1.5 1.4 1.4 -0.8 -0.6 -0.9

L = 80mm 2.5 1.6 2.1 -2.8 -2.1 -2.5 2.3 1.9 1.6 -1.4 -1.0 -1.1

L = 90mm 2.5 1.4 2.2 -3.2 -2.3 -2.9 2.2 2.3 1.8 -1.5 -1.3 -1.2

L = 100mm 2.7 1.4 2.3 -3.5 -2.5 -3.1 2.1 2.1 1.6 -1.4 -1.2 -0.9
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L = 20 L = 30 L= 40 L = 50 L= 60 L = 70 L = 80 L = 90 L = 100

Max Efficiency(dB) -6.7 -2.9 -0.8 -0.7 -1.0 -1.5 -2.1 -2.3 -2.5

BW@VSWR=3(MHz) 60 98 315 390 233 165 143 120 113

Max Efficiency(dB) -0.7 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.7 -0.6

BW@VSWR=3(MHz) 2625 2288 2513 2475 2558 2633 2573 2318 2468

2.4GHz band

Wi-Fi 6E band
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STUDY | PCB DIMENSION (Length) 
□ EVALUATION BOARD

Antenna Location: Center
Board Size: L x 15 x 1 mm2

Antenna keep out area: 8 x 6.5 mm2
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□ VSWR & EFFICIENCY (SIMULATION RESULTS)

MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)

■ ANT162450TT-3001A1
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VSWR Efficiency VSWR Efficiency

Frequency(GHz) 2.4 2.45 2.5 2.4 2.45 2.5 5.15 6.13 7.125 5.15 6.13 7.125

W = 15mm 1.5 1.4 1.5 -0.8 -0.7 -0.8 2.0 1.7 1.9 -1.3 -0.8 -1.2

W = 20mm 1.4 1.0 1.3 -0.9 -0.7 -0.8 2.0 1.6 1.8 -1.2 -0.7 -1.2

W = 30mm 1.7 1.2 1.4 -1.3 -1.0 -1.1 2.2 1.7 1.8 -1.5 -0.8 -1.2

W = 40mm 1.8 1.3 1.6 -1.5 -1.2 -1.3 2.1 1.7 1.7 -1.3 -0.8 -1.1

W = 50mm 1.8 1.3 1.7 -1.6 -1.3 -1.5 2.0 1.8 1.8 -1.2 -0.9 -1.1

W = 60mm 1.9 1.4 1.8 -1.8 -1.4 -1.6 2.0 1.9 1.9 -1.2 -0.9 -1.3

W = 80mm 1.7 1.2 1.6 -1.5 -1.1 -1.3 2.0 1.9 1.8 -1.2 -0.9 -1.2

W = 100mm 1.6 1.2 1.7 -1.4 -1.1 -1.3 1.9 1.9 1.8 -1.2 -0.9 -1.2
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Max Efficiency(dB)

BW@VSWR=3(MHz)
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2.4 GHz band

Max Efficiency(dB)

BW@VSWR=3(MHz)

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 -1.2 -1.3 -1.4 -1.1 -1.1

BW@VSWR=3(MHz) 390 345 270 225 210 195 225 233

Max Efficiency(dB) -0.6 -0.6 -0.6 -0.6 -0.5 -0.6 -0.6 -0.5

BW@VSWR=3(MHz) 2475 2558 2453 2445 2468 2408 2445 2438

2.4GHz band

Wi-Fi 6E band

STUDY | PCB DIMENSION (Width) 
□ EVALUATION BOARD

Antenna Location: Center
Board Size: 50 x W x 1 mm2

Antenna keep out area: 8 x 6.5 mm2
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□ VSWR & EFFICIENCY (SIMULATION RESULTS)

MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)

50 mm

■ ANT162450TT-3001A1
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Communication Devices Business Group  3

VSWR Efficiency VSWR Efficiency

Frequency(GHz) 2.4 2.45 2.5 2.4 2.45 2.5 5.15 6.13 7.125 5.15 6.13 7.125

4.5x6mm 2.0 1.6 1.9 -2.7 -2.4 -2.6 6.8 2.8 5.7 -5.4 -2.3 -7.8

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

6x7mm 1.6 1.3 1.3 -1.1 -0.9 -1.0 2.4 1.8 1.8 -1.7 -0.9 -1.3

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

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

8x10mm 1.1 1.0 1.1 -0.7 -0.7 -0.7 1.6 1.6 2.1 -0.9 -0.8 -1.4

6.5x12mm 1.2 1.2 1.2 -0.6 -0.6 -0.6 1.7 1.8 1.6 -1.0 -1.0 -1.1
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4.5x6mm 5x7mm 6x7mm 6.5x8mm 7x10mm 8x10mm 6.5x12mm

Max Efficiency(dB) -2.4 -1.3 -0.9 -0.7 -0.7 -0.7 -0.6

BW@VSWR=3(MHz) 188 261 352 390 676 974 715

Max Efficiency(dB) -1.2 -0.9 -0.6 -0.6 -0.7 -0.6 -0.7

BW@VSWR=3(MHz) 765.0 2068 2425 2475 2564 2628 2786

2.4GHz band

Wi-Fi 6E band
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STUDY | PCB DIMENSION (Center of PCB) 
□ EVALUATION BOARD

Antenna Location: Center
Board Size: 50 x 15 x 1 mm2

Antenna keep out area: A x B mm2
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□ VSWR & EFFICIENCY (SIMULATION RESULTS)

MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)
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50 mm

■ ANT162450TT-3001A1

Note that when actual measurement, the bandwidth may be less than simulation. 
To avoid narrowing the bandwidth, it is recommended to design the antenna area 
as large as possible.
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STUDY | PCB DIMENSION (110mm PCB) 
□ EVALUATION BOARD

Antenna Location: Center
Board Size: 110 x 15 x 1 mm2

Antenna keep out area: 8 x 6.5 mm2
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Max.

Dimension (mm)

□ VSWR & EFFICIENCY (SIMULATION RESULTS)

MAX EFFICIENCY & BANDWIDTH (SIMULATION RESULTS)
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Antenna location shift

+45 mm-45 mm

+45mm +30mm +15mm STD -15mm -30mm -45mm

Max Efficiency(dB) -1.4 -0.8 -1.3 -0.7 -1.3 -0.8 -1.2

BW@VSWR=3(MHz) 195 338 225 390 218 338 225

Max Efficiency(dB) -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.5

BW@VSWR=3(MHz) 2655 2513 2768 2475 2655 2543 2753

2.4GHz band

Wi-Fi 6E band

■ ANT162450TT-3001A1
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Frequency(GHz) 2.4 2.45 2.5 2.4 2.45 2.5 5.15 6.13 7.125 5.15 6.13 7.125

+45mm 1.8 1.2 1.7 -1.8 -1.4 -1.6 1.9 1.7 1.6 -1.1 -0.9 -1.1

+30mm 1.5 1.1 1.2 -1.1 -0.8 -0.8 1.9 1.5 1.8 -1.2 -0.7 -1.3

+15mm 1.7 1.3 1.7 -1.6 -1.3 -1.5 2.0 1.9 1.6 -1.1 -1.0 -1.1

0mm 1.5 1.4 1.5 -0.8 -0.7 -0.8 2.0 1.7 1.9 -1.3 -0.8 -1.2

-15mm 2.0 1.4 1.6 -1.8 -1.3 -1.4 2.3 1.7 1.7 -1.4 -0.9 -1.2

-30mm 1.5 1.1 1.2 -1.1 -0.8 -0.8 1.9 1.6 1.7 -1.2 -0.8 -1.1

-45mm 1.8 1.2 1.5 -1.7 -1.2 -1.3 2.1 1.6 1.5 -1.1 -0.8 -0.9



© TDK Corporation  2025

Communication Devices Business Group  5
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STUDY | MATCHING & TUNING 
□ EVALUATION BOARD

Antenna Location: Center
Board Size: 110 x 15 x 1 mm2

Antenna keep out area: 8 x 6.5 mm2
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□ TECHNICAL REMARKS

FREQUENCY TUNING (SIMULATION RESULTS)
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□ IMPEDANCE MATCHING (SIMULATION RESULTS)
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STUDY | MATCHING & TUNING 
■ ANT162450TT-3001A1 □ EVALUATION BOARD

Antenna Location: Center
Board Size: 110 x 15 x 1 mm2

Antenna keep out area: 8 x 6.5 mm2 6
.5
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±0.10

0.45

Max.

Dimension (mm)

□ TECHNICAL REMARKS

FREQUENCY TUNING (SIMULATION RESULTS)

1
5
m

m

50 mm

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

Frequency
 Tuning for
 2.4 GHz band

Frequency
 Tuning for
2.4 GHz band

2.4 GHz Band Wi-Fi 6E Band

3.0 pF 0.5 pF

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

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

3.0 nH short

2.4 GHz Band Wi-Fi 6E Band

3.0 pF 0.5 pF 3.0 nH short
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NOTE 

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.

□ A/B size and pattern length

B

When A/B size is enlarged, the pattern length of high band is not changed.
To ensure Wi-Fi 6E bandwidth, the location/length of the high band antenna 
pattern will not be changed.

□ Matching components

Standard layout (datasheet) Simulation model in this material

Same size

Same size

Also, if the performance deviate from the simulation in the actual 
measurement, it is easier to adjust if there are more adjustment elements.

A

Antenna pattern
for high band
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