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Introduction

This document provides antenna information for the Picoo One controller. It contains two antennas:

* 2.4GHz antenna used for Bluetooth low energy and IEEE 802.15.4 communications.
* 13.56MHz loop antenna used for reading ISO/IEC 15693 RFID tags

The following chapters will provide more details about the antennas.
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Antenna locations

The figures below show the locations of the antennas inside the product. The part of the PCB
containing the 13.56MHz antenna is installed horizontally, in the bottom of the controller.

Note figure 3 is for illustration purposes only, and is not an exact representation of the real product.

Figure 1: Antenna location (Front) Figure 2: Antenna location Figure 3: Illustration showing the
(Back) PCB (green) inside the product
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2.4GHz (BLE and IEEE 802.15.4)

The Bluetooth Low Energy and IEEE 802.15.4 functionality is implemented on a Fanstel BT840
module with integrated antenna. This module has modular FCC approval under FCC ID
X8WBTB840F.

Attached to this PDF is the test report (ISL-19LR205 ANT(BT840L) report.pdf) for the antenna on
the Fanstel BT840 (as supplied by the manufacturer).
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13.56 MHz (RFID)

The RFID antenna is integrated into the (4 layer) PCB. It is a loop antenna consisting of 4 turns of
track on the inner layers of the PCB. The top layer (facing the user’s hand) contains a shield to
GND. This shield provides a stable capacitive coupling to the antenna.

Note: All measurements on the 13.56MHz (RFID) feature were performed radiated and therefore
additional antenna gain documentation is not required.

The PCB layers of the 13.56MHz antenna are shown below.

x: 38,000 mm
y: 0,000 mm
r: 38,000 mm

x: 38,000 mm
y: 0,000 mm
r: 38,000 mm

Figure 4: 13.56 MHz Antenna top layer Figure 5: 13.56 MHz Antenna inner layer 1

x: 38,000 mm
y: 0,000 mm
r: 38,000 mm

x: 38,000 mm
y: 0,000 mm
r: 38,000 mm
B: —0,0°

Figure 6: 13.56 MHz Antenna inner layer 2 Figure 7: 13.56 MHz Antenna bottom layer
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ANTENNA TEST REPORT

Product : PCB antenna
Brand: Fanstel
Model: PCB

Model Difference: N/A
Applicant: Fanstel Corporation, Taipei

Address: 10F-10, No. 79, Sec. 1, Hsin Tai Wu Rd.,
Hsi-Chih, New Taipei City 221 Taiwan

Test Performed by:

International Standards Laboratory
<LT Lab.>

*Address:

No. 120, Lane 180, San Ho Tsuen, Hsin Ho Rd.
Lung-Tan Hsiang, Tao Yuan County 325, Taiwan
*Tel : 886-3-407-1718; Fax: 886-3-407-1738

Report No.: ISL-19LR20SANT
Issue Date : 2019/08/14

Test By:

Test results given in this report apply only to the specific sample(s) tested and
are traceable to national or international standard through calibration of the

equipment and evaluating measurement uncertainty herein.

This report MUST not be used to claim product endorsement by TAF, NEMKO

or any agency of the Government.

This test report shall not be reproduced except in full, without the written

approval of International Standards Laboratory.

ISL International Standards Laboratory
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MERERBERAR

Internabional Standards Laboratary

1. Test SET-UP (Block Diagram of Configuration)

Horn
Turntable . 3m Antenna
\
EUT
N
L= 1.5m
I —
Coaxial Cable
S.G Spectrum
0dBm Analyzer
Measurement Equipment Used:
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Agilent N9010A MY52100117 06/30/2019 06/29/2020
Analyzer
Horn antenna | SCHWARZBECK 9120D 9120D-1627 07/21/2019 07/20/2020
Horn antenna EM EM-AH-10180 | 2011090207 10/05/2018 10/04/2019
Signal R&S SMU200A 102330 05/15/2019 | 05/14/2020
Generator

International Standards Laboratory Report Number: ISL-19LR20SANT





3 of 6-
MERERBERAR
rds Laboratory

Intemational Standax

2. EUT Photo

Figure 1
2.4G Antenna
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Intemational Standards Laboratory

Test Result
2.4G Antenna
Maximum gain test result:
Maximum antenna Gain =-3.52 dBi
2400 2450 2500 Unit
Antenna Gain
-4.96 -3.89 -3.52 dBi

Figure 1. 2.4G Antenna 2400MHz
Figure 2. 2.4G Antenna 2450MHz
Figure 3. 2.4G Antenna 2500MHz
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Figure 1
1 ﬂgain{dbi} 0
0 aver Bt 498
20 e Min -23.71
40

S

Range :0~360 deg

1_ Wy

180
Arimuth (deq)
Figure 2
1 ﬂgain{dbi} 0
0 avernax 248
20 / T Min -25.42
40
50

-80

/4
[l i/
Hi

2NN

Freq :2450.000 MHz
Range :0~360 deg

1 e

2

International Standards Laboratory

180
Arimuth (deq)

Report Number: ISL-19LR20SANT





gain{dbi)

-6 of 6-

Figure 3
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