[TNO022A] Wi-Fi/Bluetooth Antenna

1.Specification
Antenna Type : Inverted F Antenna
Part No. ANT1 : ANT2312-A3.0-W/U-90-W
ANT2 : ANT2312-A3.0-W/U-99-A
Antenna Gain(Peak) : ANT1 Wi-Fi 2.4GHz -0.84dBi
ANT1 Wi-Fi 5GHz 3.49dBi
ANT2 Bluetooth  -0.35dBi
ANT2 Wi-Fi 5GHz 3.43dBi

Frequency Band : Bluetooth 2402 - 2480 MHz
Wi-Fi 2.4GHz 2412 - 2462 MHz
Wi-Fi 5GHz(W52) 5180 - 5240 MHz
Wi-Fi 5GHz(W58) 5745 - 5825 MHz

2.Appearance / Dimension

See fig.1 on another Document.(FCC Test Setup Photo_AUT)

Measurement content

1.Measurement condition
- Measurement ANT :  ETS-LINDGREN 3115 (1-18GHz)
- Reference ANT :  ETS-LINDGREN 3160-03 (1.7-2.6GHz) / 3160-05 (3.95-5.85GHz)
- Measuring instrument :  P9372A (Keysight network analyzer)

- Measured distance :  3m  (1.5m high)
- Range of measurement : 360 degree/5 degree step

- Measurement layout : The measurement environment is measured with the following layout.

See fig2 on another Document.(FCC Test Setup Photo_AUT)

2.Measurement direction

See fig3 on another Document.(FCC Test Setup Photo_AUT)

-Test dates : 2023/12/20~12/21
-Names of test personnel : Toshiaki Hirose(NISSEI ELECTRIC CO,.LTD.)
-Names of commercial test software being used : Antenna gain measurement system(NISSEI ELECTRONICS CO,.LTD.)
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3.Antenna gain and Radio wave radiation pattern (directivity graph)

3-1. Antl (2.4GHz-Band)
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3-2. Antl (5GHz-Band1)
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3-3. Antl (5GHz-Band4)

Fraguency . Flarization Frak, + 100" - ]_ﬂr Compasite | Comprsite Qip DIF-&VE
Piana Wi B | A Endar ; ' [
[GHz] 14T} Avarage[dBi § fineas vakis ldBi |dBil |dBil
ViVeiinal| wilkin
H 018 =632 023
XY Y 352 879 0.13 0.37 -4.37 -19.26 16.69
iR H -z-?g -3-1? cllls
b ! : : 084 «0.75 -11.91 934
W 264 «1.62 0.6%9
H -0.08 -6.08 025
=Y v 407 1 0.35 T 0 1; 0.36 -4.41 -16:21 13.63
E.T4E . . ;
H -4.03 -9.07 012
X 0.78 -1.08 -15.26 12.68
Y 142 -1.85 0.65
H -{.96 -6.20 0.24
xy v 510 1 10.48 T 0.09 0.33 -4.82 -16.42 13.84
nEs H 4-05 g -aa ulm
Fi) - : ; 0,64 -18d | -17.20 | 1463
Y 1.00 =270 0.54
Average Gain[dBil -2.58 Max.Peak[dBil 2.64
5738 GHz X 5735 GHz z
Y -Plane Lo -Plane 120
154 Vol T 190
120 120 120
Vv L £l ¥ ® -l "N
£0 (g “-B ]
z
736 GHz BT85 GHz +I
AY-Plang X -FPlane kT
150 - 50
120 120 130
¥ 96 o0 Y 5 -5} (3
B o] )
n : ) [}
2] -3
FE83bF GHz X 583 GHz +F
X¥-Plane L3-Plane
1M X 1
+¥ an n ¥ K m K
=] :ﬁa 50
] [
+ K -z

DENSO TEN CONFIDENTIAL




3-4. Ant2 (2.4GHz-Band)
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3-5. Ant2 (5GHz-Band1)

Fraguency Flarization | pgak 1007 T @' Compasite | Composite Dip DIP-AYE
G Piana | | A Enear f ¢ |
[GHz] NP 16B] RvsrapeldBil lineas valun laBil L0 4B}
Y Vil Wasln
H -1.06 -6.40 0.23
xy ' 0.33 -4.82 -10.78 4978
W -6.14 -9 96 0,10
Sl H 5.86 9.49 0.11
Zx ; ' = 1.03 0.14 14,04 | 1253
W 343 -0.36 0492
H -4 -5 ;
Y Y g Bl : : 32 E if 0.37 -4.34 -11.91 10.40
5.210 - - -
H -4.80 -8 A3 014
LXK 1 1.03 0.14 -13.84 12.32
W 302 -0.50 0.89
H 0.60 -5.32 0.29
Y z TR T Q.41 -3.82 -11.34 9.82
5.250 - - -
H -4.48 -7.95 016
X 1.06 0,24 -13.00 11.48
W 2.89 -0.47 0,90
Average Gain[dBil -1.51 Max.Peak[dBil 343
5170 GHz x 5170 GHz Wz
KY-Plans i:} Ix-Plane 180
105 . 120 120
i 0 — %0 ¥ X - ]
B0 &) Hll
] a0 "
[ a
VE T4
5210 GHz R 5210 GHz +I
XY -Plarin LR ZX-Plann
12 121 Lo
¥ a0 =0 ¥ ] 50 +K
& &l ]
an .
PE T
2600 GHz 2500 GHz +1
X¥-Plane LX-Plane Im‘-
L R 150
L B S0
" ol Al v K A K
rq:.l =) &
il o

DENSO TEN CONFIDENTIAL




3-6. Ant2 (5GHz-Band4)
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