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Certification test is under going. All information in this document may be revised or updated with no announcement. "

Layout guide of RF trace for the u.FL antenna connector A —

* Must copy the RF traces of the DXF file on the board completely.
Allowance to inaccuracy of trace width is Typ. +/-0.025mm (1mil).
Typical width should be read from the DXF file.

e Stack height between the standard GND layer and the RF trace
layer must be 235um (Typ.)

Allowance to inaccuracy of stack height is +/-0.025mm (1mil).

e Passive components must be placed on the same location as the
DXF file shows and also same values must be used as the left figure.

* Keep out more than 400um under the U.FL/MHF connectors.

Ask to connector vendor in detail.

U.FL/MHF
PCB Stack-up %
Top layer — ===

RF trace — t Tcoupper = 48um (Typ.)

(
Dielectric FR4 Tdielectric = 235um (Typ) Inner layer — ———1 : I
\

GND —

GND layer —

Do not place any conductors such as GND, signal traces, power lines
more than 400um from bottom of the connector.
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Layout guide of RF trace for the trace antenna A —

<Measurement condition>

Condition

Memo

fatching circuit

Tuning 1| Tuning 2| Tuning 3| Tuning 4

Shunt 1 | Series 1 | Shunt 2 | Series 2 | Shunt 3 | Series 3 [ Shunt4

Conditon 1 _Dp

120H | O.1pF | 20nH | Oohm | 36nH | Oohm | 0.2pF | Oohm | None | Oohm | None

oL ATAc P

Size:1005 GRM15/LQG15HS / Register | Size:1005 GIM15

Must copy the antenna design of the DXF file on the board completely
Must copy the RF traces of the DXF file on the board completely.
Allowance to inaccuracy of trace width is Typ. +/-0.025mm (1mil).
Typical width should be read from the DXF file.

Recommended total thickness of PCB (Dielectric) is 0.8mm.

(Must be 0.6mm < PCB Thickness < 1.6mm)

Stack height between the standard GND layer and the RF trace layer
must be 235um (Typ.)

Allowance to inaccuracy of stack height is +/-0.025mm (1mil).

Passive components must be placed on the same location as the DXF file
shows and also same values must be used as the left figure.

PCB Stack-up for RF trace PCB Stack-up for antenna element
RF trace —> ¢ Antenna — =t
Dielectric FR4 trace Dielectric FR4
GND — Tcoupper = 48um (Typ.)
Tcoupper = 48um (Typ.) Tdielectric = 800um (Typ.)

Tdielectric = 235um (Typ.) (600um min. / 1600um max.)
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Planning certified external antenna

Certification test is under going. All information in this document may be revised or updated with no announcement.
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INMNOVATOR IN ELECTRONICS

Type2BC module is going to be certified with below antennas.

Maker

P/N

Form factor

Type

2.4Ghz Gain (dBi)

5Ghz Gain (dBi)

Molex

146187

u.FL/flexible

dipole

3.4

4.75

The user can use any other antennas that is attached to the U.FL/MHF connectors with following conditions.

Form factor : PCB/Film type antenna (Similar “T-Shape” appearance is acceptable)

Antenna type : Dipole antenna

Antenna gain :

* 2.4GHz 0dBi £ 2.4GHz Gain < 3.4dBi (Planning)
* 5GHz 0dBi < 5GHz Gain < 4.75dBi (Planning)
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Certified trace antenna - measurement conditions S ——
XY plane YZ plane ZX plane
Board appearance View View View
10.07
Y(90degree) X(Sog/ggfeel')—»\_\\
\
Z(baegr;e) Z(0degree)
2D Directional indication
200.0

XY plane 0 YZplane 0 ZX plane 0

270 — I % 270 9 270 90

180 180 180
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S(dB)
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Certified trace antenna - performance

NMNOVATOR IN ELECTRONICS

<Efficiency> . - NPT
<Return Loss> y Red color show;gi;eak g[ilsr‘l] <D|rect|V|ty>
oy wor s LINEAR XY-plane YZ-plane ZX-plane Total XY plane  [asij ZX plane  (agj)
S(aB) 17802 POLAMIZATION hor. ver. hor. ver. hor. ver. |Efficiency|
MO02 : 8(1.1)
Freq 24426 Hz 2400 MHz MAX. -1.1 -1.0 3.0 -13.4 -1.1 0.9
2 ez a0 AVE. | 48 | 45 | 20 | -187 | -75 | 1.0 | -09 =
Fr_el:. gdBAG Hz R . R .
:‘;45..5_1191.4.34 2442 MHz MAX. 1.2 1.2 2.8 12.4 1.0 1.2 a0
Frea 51500 hi AVE. | 50 | -46 | 19 | 176 | -74 | -08 | -0.9 =<
S(aE) ~12.481 AVE. | -52 | -4.1 -1.7 | -168 | -73 | -06 | -0.8
MOS - 5(1.1)
Freg. 5850G Hz
" | | S{(dB) ~15871 [dBI] [dB] o —
20 24 28 32 ia 4.[:}'4; 48 52 55 60 LINEAR XY-plane YZ-plane ZX-plane Total plane [gBj plane (g8
e T POLAMIZATION hor. | ver. | hor. | ver. | hor. | ver. |Efficiency
5150 MHz MAX. | 1.8 -0.8 19 | 122 | 27 -0.7
AVE. | 44 | 47 | 21 | 196 | 46 | -44 | -14 > >
5500 MHz  |-MAX. | 1.7 -0.4 1.3 | <124 | 28 1.2 20 e /48
AVE. | -50 | -46 | -23 | 197 | -50 | -5.0 1.6 e s T —ron
MAX. | 2.1 -1.4 0.9 | -127 | 3.3 -3.0 Hor_ | veR. T
5850 MHz
AE. | 47 | 56 | 25 | 198 | -44 | -60 | -16 e e
<Measurement result>
Total efficiency [dB] [%a]
Frequency [MHz] Average Average Average Average
Condition 2400 2442 2484 5150 5500 5850 2GHz band | 5GHz band | 2GHz band | 5GHz band
Condition 1 -0.9 -09 -0.8 -1.4 -1.6 -16 0.9 -1.5 821 70.3
Peak gain [dBi]
Frequency [MHz] Max. Max.
Condition 2400 2442 2484 5150 5500 5850 2GHz band | 5GHz band
Condition 1 3.0 2.8 3.0 2.0 2.8 3.3 3.0 3.3
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