STUDY | SINGLE vs. DUAL BAND

Attracting Tomorrow & I DK

B ANT161575DT-2000AM1

[0 EVALUATION BOARD FOR SINGLE BAND (GPS)

[0 EVALUATION BOARD FOR DUAL BAND (GPS & 2.4GHz)

Antenna Location: Center
Board size: 55 x 15 x 1 mm?2

N

Antenna keep out area: 15 x 6 mm?2

Antenna Location: Center
Board size: 55 x 15 x 1 mm?

Antenna keep out area: 15 x 6 mm?2

15

mm
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Dimensions (mm) < : >
L W T I 55mm I
1.60 0.80 0.40
+0.10 +0.10 Max. O VSWR & EFFICIENCY (SIMULATION RESULTS)
= GPS + GLONASS BAND
» RHCP RADIATION PATTERN EXAMPLE DATA @1.575GHz e
" VSWR —BW 0 y —BW
! 10 |\ —— Model-1 - ——Model-1
I 4 . 9 \\ — Model-2 -2 — == Model-2
— 270 , 0 B I\ 3 = 7 T~
270 X 90 . 0 x 7 g4 —
L0 E N\ =5 —
2 N\ ~ g
— Model-1 ,x dBic ¢ ——Model-1 “/fx i N \ / 'g -7 //
—— Model-2 T —Model-2 L M NN — E-s
LT a8 > \‘_\‘: 9
Y ‘ ‘ ‘ 10 ‘ : ‘
X "-\ :_525 1550 1575 1600 1625 1650 1.525 1550 1575 1.600 1.625 1.650
00 | I‘u 0 Frequency (GHz) Model-2 Frequency (GHz)
| | Frequency[GHz] 24 2442 | 2.485
I~ VSWR 150 | 147 | 164
Total Efficiency[dB] | —1.49 [ -1.50 | -1.64
135
[T = 2.4GHz ISM BAND
180 -
VSWR 0 Efficiency
Model-2 Model-1 | Model-2 Model-1 | Model-2 :; 4
Average[dBic] -2.10 -2.83 Average[dBic]| -5.13 -5.76 Average[dBic]| -4.55 -5.24 9 —BW 1 2 ~——
Maximum[dBic] -1.16 -1.95 Maximum[dBic]| -2.00 -2.64 Maximum[dBic] [ -1.17 -1.95 8 — Model2 [ = -3
Minimum[dBic] | -2.65 .3.42 Minimum[dBic]| -22.79 | -23.99 Minimum[dBic]| -12.08 | -12.64 g 7 H 2 ——
» 8 e
> 5 .5 -7 —Model-2
= Z-axis Direction Upper Hemisphere Average Gain : £ 8
v 2 | -9 )
odel-1 | Model-2 1 ‘ 0 > a " s
Z-X cut 2.1 -2.8 23 zﬁrequency (GHZ)Z'S 26 ’ Frequency (GHz-) '
Model-1 Model-2
Z-Y cut -5.2 -5.8 Frequency[GHz] | 1574 | 159 | 1.606 | 1.574 | 1.59 | 1.606
_ _ R VSWR 138 | 136 | 189 | 176 | 1.14 | 201
Total 3.4 4.1 Unit: dBic Total Efficiency[dB] | —1.01 | —0.91 | —1.18 | —1.83 | —1.27 | —1.59
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STUDY | PCB DIMENSION (Length)

Attracting Tomorrow & I DK

B ANT161575DT-2000AM1

%

RN

¥

{

Dimensions (mm)

0 EVALUATION BOARD

[0 TUNING COMPONENTS

Antenna Location: Center
Board size: L x 20 x 1 mm?2
Antenna keep out area: 10 x 6 mm?

20mm

»

L "
1.60 0.80 0.40 |<
+0.10 +0.10 Max.

»RHCP RADIATION PATTERN EXAMPLE DATA (MEASUREMENT L= 80mm)

Y

L mm

|

10 mm

/‘
— 270 90°
270\"5 20° 0° Y
o X z
z
X
asic ——1.575GHz
A0 ——1602GHz
M5 B g5
[ A\
[~ \
2| = || |e0
A |
\‘\\ I\\ /f‘
X 4
225 = ~ 135
L
1.575GHz 1.602GHz 1.575GHz | 1.602GHz 1.575GHz |1.602GHz
Averagel[dBic] -1.2 -1.2 Average[dBic] -4.5 -4.5 Average[dBic]| -4.5 -4.5
Maximum [dBic] -0.1 -0.1 Maximum[dBic] -1.1 -1.1 Maximum[dBic] [ -0.1 -0.1
Minimum{[dBic] -2.8 -2.9 Minimum[dBic]| -16.7 -16.5 Minimum[dBic]| -34.5 -36.9

6 mm

Frequency
Tuning (Ft)

Ft (pF) Mt-1(pF) Mt-2 (pF)

L =40mm 3.6 - 1.2
L =60mm 3.0 0.5 2.0
L =80mm 4.0 15 2.0
L =100mm 5.0 0.8 2.0
L =120mm 5.2 0.2 2.0
Impedance Impedance
Matching (Mt2 Matching (Mt1) |
O VSWR & EFFICIENCY (SIMULATION RESULTS)
——L=40mm ici
VSWR eomm Efficiency
1 \ ——L=80mm 0 I
10 = L=100mm -1
9 \ =L=120mm -2
: \ 2 g
o
- 4
né ; \ / oy 5 // = L=40mm
£ 5 \ / & 4 / N —L=60mm
> 4~ \ / ) '7 / N ——L=80mm
= ——L=100mm
3 N ,/ — uos / ——L=120mm
e o/ —Bw
1 L -10 / I I I |
1.525 1.550 1.575 1600 1.625 1.650 1525 1550 1.575 1600 1.625 1.650
Frequency (GHz) Frequency (GHz)
GPS band Glonass band
Item VSWR Efficienc VSWR Efficienc
Frequency(GHz) | 1574 | 1575 | 1576 | 1.574 [ 1.575 | 1.576 | 1.598 [ 1.602 [ 1.606 | 1.598 | 1.602 | 1.606
L=40mm 2.7 2.6 24 -46 | -45 | -44 1.7 2.1 2.5 -35 | =37 -4.0
L=60mm 1.5 1.5 1.4 -1.1 -10 | -1.0 1.4 1.5 1.6 -09 | -09 | -09
L=80mm 1.3 1.3 1.3 -05 | -05 | -05 1.4 1.4 1.4 -05 | -05 | -05
L=100mm 1.3 1.3 1.3 -08 | -08 | -0.8 1.3 1.4 1.4 -08 | -08 | -0.8
L=120mm 1.5 1.5 1.4 -13 | -13 | -13 1.2 1.3 1.5 -1.1 -12 | -1.2
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STUDY | GND CLEARANCE (Center of PCB) Attracting Tomorrow 4 1 LI

B ANT161575DT-2000AM1 O EVALUATION BOARD O TUNING COMPONENTS
Antenna Location: Center Frequency
P, . Ft Mt-1 Mt-2 !
‘\ Board size: 60 x 20 x 1 mm? Tuning (FY)
%0 Antenna keep out area: A x 6 mm? A mm A=5mm 1.8nH - 1.2pF
P . .
‘ c A =10 mm 2.7pF - 1.6pF
E =
| ! E ° A=15mm 1.1pF - 2.0pF
I3
Dimensions (mm)
= - : |: 60mm =|
1.60 0.80 0.40 Tmpedance
+0.10 +0.10 Max. Matching (Mt2) Impedance
Matching
= (Mt1)
» RHCP RADIATION PATTERN EXAMPLE DATA (MEASUREMENT A= 15mm) O VSWR & EFFICIENCY (MEASUREMENT)
IY — VSWR Efficiency
270 90° 0
270\/4 5 X 9 0° v 1; _:ﬂgmm -1 P s =SS
- z —A=10mm > —~ " I —1 N
z 9 — A=5mm —_ /.d" \f\‘
x - 8 —BW g -3
. [\ =
S = 6 \\ g Wad —A=15mm
2 s N /, .g -6 ——A=10mm
dBic —1575GHzZ dBic ;  ——1.575GHz 4 \\ N — £ -7 —— A=5mm
A 1s0z6Hz AT ——1.6026H: 3 N~ Hos —BW
’/,/ 4 -1 \ A \\ b 1 L L L -10 L | L 1
/ I/f ST \ \\ \ 1525 1550 1.575 1.600 1.625 1.650 1525 1550 1575 1.600 1.625 1.650
20| i’ ‘ /| :‘9" Jl j”" Frequency (GHz) Frequency (GHz)
[ / /
X / / /
O a4 GPS band Glonass band
N e NN “n 138 Item VSWR Efficienc VSWR Efficienc
\\"m"”" ‘“"-71—5—0)"'” Frequency(GHz) | 1.574 | 1.575 | 1.576 [ 1.574 | 1.575 | 1.576 | 1.598 | 1.602 | 1.606 | 1.598 | 1.602 | 1.606
A=15mm 1.26 1.25 1.23 | -0.34 | -043 | -045 | 1.37 1.44 1.53 | -0.15 | -0.33 | -0.32
A=10mm 1.36 1.34 1.32 | -0.63 | -0.71 | -0.72 | 1.42 1.53 1.63 | -0.38 | -0.56 | -0.59
A=5mm 1.52 1.48 144 | -166 | =172 | -172] 1.70 1.90 211 [ -142 ]| -1.66 | -1.76
1.575GHz 1.602GHz 1575GHz | 1.602GHz 1.575GHz [1.602GHz
Average[dBic] -2.10 -1.74 Average[dBic]| -3.81 -4.48 Average[dBic]| -4.51 -4.49
Maximum [dBic] -0.33 -0.70 Maximum[dBic]{ -0.35 -0.82 Maximum[dBic][ -1.67 -1.44
Minimum[dBic] | -3.63 -3.19 Minimum[dBic]| -9.62 | -14.92 Minimum[dBic]| -20.34 | -25.18
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STUDY | GND CLEARANCE (Center of PCB) Attracting Tomorrow 4 1 LI

B ANT161575DT-2000AM1 O EVALUATION BOARD O TUNING COMPONENTS
Antenna Location: Center Frequency
P . Ft Mt-1 Mt-2 !
‘\ Board size: 40 x 40 x 1 mm? Tuning (FY)
%0 Antenna keep out area: A x 6 mm? A=5mm 2.2nH - 1.0pF
N %, A mm A =10 mm 3.8pF - 1.3pF
| ! A=15mm  L14pF ] 3pF
Dimensions (mm)
L W T
1.60 0.80 0.40 Impedance
+0.10 +0.10 Max. Matching (Mt2) Impedance
Matching
»RHCP RADIATION PATTERN EXAMPLE DATA (MEASUREMENT A= 15mm) O VSWR & EFFICIENCY (MEASUREMENT) i
IY — VSWR Efficiency
— 270 90° 0
270\*5 x 90 0° Y 1(1] \ —A=15mm A
o z -
;0 9 \_\ ——A=10mm 2
X | ; 8 N\ —Az=5mm T .3 P a— —_—
N L7 N —BW S 4 y - N
- =
....... ; 6 \\ / // g -5 / / —A=15mm
2 5\ VA4 s T A
" ——1.575GHz > o 7/ A=10mm
dsic o dBic g ——1.575GHz 4 A\ 4 & -7 Vd
"’_/tiﬁk.\Tmeozsuz AT —1.6026Hz 3 AN '/ w g r /S ——AsSmm
M AS 315, B .45 2 4 :9 /S / —BW
,’I/ / //_,/_ Il \\.\ \\\ \\\ ,"’/ b g \-‘,\_‘ \\\\ \\ 1 ) ‘ ] ) 10 / / | ‘\ |
f f f el f Ao AN 1525 1550 1575 1.600 1.825 1.650 1.525 1.550 1.575 1.600 1.625 1.650
2| ) ) | 80 210[ L e = I o0
\\ R / ,""‘ \\ & /-] Frequency (GHz) Frequency (GHz)
N it has = ":‘,,"1;35 GPS band Glonass band
ST SIRE Item VSWR Efficienc VSWR Efficienc
180 180 Frequency(GHz) | 1.574 | 1575 | 1576 | 1.574 | 1.575 | 1.576 | 1.598 | 1.602 | 1.606 | 1.598 | 1.602 | 1.606
A=15mm 2.1 2.0 2.0 -2.6 —2.6 -2.5 1.9 2.2 25 -2.3 -25 -2.7
A=10mm 2.3 22 2.1 -3.7 -3.6 -3.5 1.7 2.0 24 -3.0 -3.2 -34
1.575GHz 1.602GHz 1575GHz | 1.602GHz 1.575GHz |1.602GHz A=5mm 1.8 1.7 1.6 62 | 61 | -6.1 2.2 2.7 3.3 -63 | -66 | -7.0
Average[dBic] 47 45 Average[dBic] -6.5 -6.4 Average[dBic]| -4.9 -4.8
Maximum[dBic] 2.8 2.7 Maximum[dBic] -3.4 -3.3 Maximum[dBic]| -2.8 -2.7
Minimum|[dBic] 6.7 -6.5 Minimum[dBic]| -26.4 -26.7 Minimum[dBic]| -7.0 -7.1
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STUDY | GND CLEARANCE (Center of PCB) Attracting Tomorrow 4 1 LI

B ANT161575DT-2000AM1 0 EVALUATION BOARD [0 TUNING COMPONENTS

Antenna Location: Center
\ Board size: 40 x 40 x 1 mm? ANTTArea Ft Me-1 Mis2 Frequency
“‘ Antenna keep out area: 4.4 x 4.2 mm? 42x44mm  4.5nH - 1.6pF Tuning (Ft)
| l Impedance
Impedance Matching (Mt1)
Dimensions (mm) Matching (Mt2) |
L w T
1.60 0.80 0.40
£0.10 £0.10 Max. O VSWR & EFFICIENCY (MEASUREMENT)
» RHCP RADIATION PATTERN EXAMPLE DATA (MEASUREMENT A= 15mm) VSWR Efficiency
0
Y ‘ " \ —Area:4.4x4.2mm
— 10 \ —BW -2 1 1
I 270 a0° 9 4 —Area:4.4x4.2mm
/ ¥ Y / ’," 8 \ / E
20 — x ¥ : ° 270 v %0 7 \ / T 6 —BW
20 0 ( £ \ / oy
X X e = 6 \ / 2 -8
2 s 2 10 .
4 \ / = N
3 N / i 12 5
> / 14 e N
aBic 0 ——1.575GHz “J?}‘“D _1':;:2:2 ";‘f 0 ——1575GHz 1 ‘ L~ . 16 / \ ) \
AT z AT . -
——1.602GHz I Sl 15, <A T S 1525 1550 1.575 1.600 1625 1.650 1525 1.550 1.575 1600 1.625 1.650
Y A0 ; Al /KN
- \\ Frequency (GHz) Frequency (GHz)
20 : | } |90 GPS band Glonass band
[/ /”‘ Item VSWR Efficienc VSWR Efficienc
& Frequency(GHz) | 1574 | 1.575 | 1.576 [ 1574 | 1.575 | 1.576 | 1.598 | 1.602 | 1.606 [ 1.598 | 1.602 | 1.606
135 Area:4.4x42mm | 3.1 2.9 28 | -111[-110]-109] 15 1.8 23 | -99 | -102 | -105
1.575GHz 1.602GHz 1575GHz | 1.602GHz 1.575GHz [1.602GHz
Average[dBic] -13.2 -12.3 Average[dBic]{ -15.1 -14.2 Average[dBic]| -13.5 -12.7
Maximum[dBic] -11.4 -10.5 Maximum[dBic][ -11.9 -11.0 Maximum[dBic]| -11.3 -10.4
Minimum [dBic] -15.3 -14.3 Minimum[dBic] -43.4 -40.3 Minimum[dBic]{ -16.0 -15.4
© TDK C tion 2018
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