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1 1Q223
22
1Q2.0 10223
|EEE 802.15.4 (1) +
1Q2.0
BGM220 (2)
Number of antennas 2
1- N\A
Manuf
anufacturer 2 N\A
Model number 1-N\A
2- N\A
Antennas .
Tvoe 1- Integral, Chip
e 2- Integral, Chip
. 1- 0.5 dBi
Gain 2-2.3dBi
Frequency of 1- 2400 - 2483.5 MHz
Operation 2- 2400 - 2483.5 MHz
1- 16
Number of channels
2-40
1- 5 MHz
h | i
Channels |Spacing 5.2 MHz
1- 2 MHz
B ith
LG 2- 2 MHz
1- O-QPSK, DSSS
Type of Modulation Q
2- GFSK
Declared Nominal Output 1- 5dBm
Power (Max.) 2- 6dBm
1- G1D
ITU Emission Designator
2-F1D
Equipment Configuration for 1- 250 Kbit/s
frequency Stability: Data Rate 2- 1 Mbit/s
Equipment Configuration for Field |1- 250 Kbit/s
Strenght Measurement: Data Rate |2- 1 Mbit/s

IEEE 802.15.4 antenna

The IEEE 802.15.4 antenna is the 2450AT18B100 from Johanson Technology. The antenna is located on
the upper left side of the circuit, 227313B. The following image shows the location of the antenna on the
control circuit.

SALTO confidential. Do not copy or distribute without permission from SALTO Systems. 3
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TOP VIEW

The remaining technical information of the antenna is described in the data sheet included in Annex I.

Bluetooth LE antenna
The antenna used for Bluetooth LE is a built-in antenna integrated in the BGM220 certified module from

Silicon Labs. The BGM220 module is located on the middle left side of the circuit, 227313B. The following
image shows the location and dimensions of the antenna on the circuit.

SALTO confidential. Do not copy or distribute without permission from SALTO Systems. 4



Aernas 1020 SALTO

inspiredaccess

TOP VIEW

The remaining technical information of the antenna is described in the data sheet included in Annex Il.
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2 1Q224
22
1Q2.0 10224
|EEE 802.15.4 (1) +
1Q2.0
BGM220 (2)
Number of antennas 2
1- N\A
Manuf
anufacturer 2 N\A
Model number 1-N\A
2- N\A
Antennas .
Tvoe 1- Integral, Chip
e 2- Integral, Chip
. 1- 0.5 dBi
Gain 2-2.3dBi
Frequency of 1- 2400 - 2483.5 MHz
Operation 2- 2400 - 2483.5 MHz
1- 16
Number of channels
2-40
1- 5 MHz
h | i
Channels |Spacing 5.2 MHz
1- 2 MHz
B ith
LG 2- 2 MHz
1- O-QPSK, DSSS
Type of Modulation Q
2- GFSK
Declared Nominal Output 1- 5dBm
Power (Max.) 2- 6dBm
1- G1D
ITU Emission Designator
2-F1D
Equipment Configuration for 1- 250 Kbit/s
frequency Stability: Data Rate 2- 1 Mbit/s
Equipment Configuration for Field |1- 250 Kbit/s
Strenght Measurement: Data Rate |2- 1 Mbit/s

IEEE 802.15.4 antenna

The IEEE 802.15.4 antenna is the 2450AT18B100 from Johanson Technology. The antenna is located on
the upper left side of the circuit, 227314B. The following image shows the location of the antenna on the
control circuit.

SALTO confidential. Do not copy or distribute without permission from SALTO Systems. 6
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TOP VIEW

The remaining technical information of the antenna is described on the data sheet included in Annex I.

Bluetooth LE antenna
The antenna used for Bluetooth LE is a built-in antenna integrated in the BGM220 certified module from

Silicon Labs. The BGM220 module is located on the middle left side of the circuit, 227314B. The following
image shows the location and dimensions of the antenna on the circuit.
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TOP VIEW

The remaining technical information of the antenna is described on the data sheet included in Annex Il
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Annex |

High Frequency Ceramic Solutions

2.4GHz Mini Antenna, SMT PN 2450AT18B100
Detail Specification: 11/42013 Page 1 of §
Let us help you Wl e anfenna deskgn, optmization, and tuningl
General Specifications
Part Number 2450AT18B100
Frequency [MHz) 2400 - 2500
Avg. Rad Efficiency™ TH%
Peak Gain {d8i typ.) 0.5
. . Storage Temperature 45 to +125°C
Pverage Gain (dBi typ. -0.5 -
(dBi typ.) Oiperating Temperature 45 to +125°C
) Recommended Storage +5 to +35°C
Retum Loss (dE) 8.5 min. Conditions of unused Humidity 45~T5%RH
I " 50 0 Ipml:lu:tcrnTERanl:l period. 18 menths mazx.
Input Power 2 Watts masc. (CW)  |Reel Guantity 3000pes
"Efficiency based on Johanson's standard evaluation boand
Part Number Explanation
|Bulk (loose) |Sufin=5 e.g. 2450AT18B81005
PN Suflix Packing Style T&ER Suffin=E e.g. 24504T188100E
1009 Tin Suffix=Eor5 |eg. 2450AT1EB10D(E or 5
|Evaluation Board  [24504T185100-E615MA (see page 252 for details)

Mechanical Dimensions Terminal Configuration
In mm No. Function
L 0.126 + 0.008 320 3 02 1 FEED
W 0063 ¢ 0.008 160 = 02 2 NE
T 0.051 +.004-.008 1.30 +0.170.2
2 0.020 + D.008 050 + 0.2

-

1 E
@ . @
1 i ST

L

Want the layout flle? Request i at ]

Joharson Technology, Inc. resenves the right to make design changes without notice.
Al sales are subject to Johanson Technology, Inc. terms and conditions.

https:/www. johansontechnology.com
5 )) L 4001 Calle Tecate - Camarilo, CA 93012 - TEL 505.389.1166 FAX 505.389.1821
er. 4.0 2018 Jehanson Technokgy, Inc. All Rights Ressved

SALTO confidential. Do not copy or distribute without permission from SALTO Systems. 9
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High Frequency Ceramic Solutions

2.4GHz Mini Antenna, SMT PN 2450AT18B1 l]l;l
Detail Specification: 11/5/2013 Page 2 of

Units in mm

JTI PiN for Matching Circuit:
Capacitor (1.2pF): S00R0TS 1R2BVAT
Inductor {2 TnH): LOTCZNTSVET
Inductor {3.3nH): LOTCINISVET

*Line width should be designed to provied 500 impedance

To order a pre-tuned 500 EVE with a female SMA connector click
here: https:/ fwarw. johansontechnology.com/request-a-sample
Reference p/n: 2450AT18B100-EB1SMA

Johanson Technology, Inc. reserves the nght to make design changes without notice.
All sales are subject fo Johanson Technology, Inc. terms and conditions.

https:/iwww. johansontechnology.com
4001 Calle Tecate » Camarilo, ©A 93012 » TEL 505.389.1166 FAX 505,389 1821

er. 4.0 2018 Johanson Technology, Inc. All Rights Ressmved

SALTO confidential. Do not copy or distribute without permission from SALTO Systems.
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High Frequency Ceramic Solutions

2.4GHz Mini Antenna, SMT PiN 2450AT16B100
Detail Specification: 11/5/2018 Page 3 of 5

Mounting Considerations 1: Typical Electrical Performance (T1=256°C)

=

L4400 MHz

=
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= - |
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-45
I-._--.' g2 d3
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Fl'ﬁqlﬂfﬂ:ﬂ |:MHZ|

Would you like the antenna layout? Have antenna tuning issues?
Please contact us if you have any questions regarding the
implementation of this antenna in your PCB's layout. We'll be happy to
guide you to maximize the antenna's performance.

Contact our applications engineers at:
https://www.johansontechnology.com/ask-a-question

Johanson Technology, Inc. resemves the right to make design changes without notice.
£l =ales are subject to Johanson Technaology, Inc. terms and conditions.

https:/'www.johansontechnology.com

JOHANS‘W M 4001 Calle Tecate - Camarile, A 93012 - TEL 505.389.1166 FAX 505.389.1821
TE@W Vier. 4.0 2018 Johanson Technokagy, Inc. All Rights Resened

SALTO confidential. Do not copy or distribute without permission from SALTO Systems. 11
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High Frequency Ceramic Solutions

2.4GHz Mini Antenna, SMT P/M 2450AT16B100
Detail Specification: 1152018 Page 4 of 5
Mounting Considerations 1: Antenna Performance
Typical 2D radiation patterns @ 2. 44GHz
+Z(B= uq\ . s e N
+Y (8 =007 7 *
F‘ = =
YZ-plane o G
—z d | -
XZ-plane ' oo = L]
XY-plane 1 S T f =

Johanson Technology, Inc. resenies the right to make design changes without notice.
£l =ales are subject to Johanson Technology, Inc. terms and conditions.

hitps:/iwww. johansontechnology.com
4001 Calle Tecate » Camarile, CA 93012 - TEL 505,389 1165 FAX 5053821821

Ver. 4.0 2018 Johanson Technokagy, Inc. All Rights Ressnved

SALTO confidential. Do not copy or distribute without permission from SALTO Systems.
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High Frequency Ceramic Solutions

2.4GHz Mini Antenna, SMT PN 2450AT18B100
Detail Specification: 1152018 Page 5 of 5§

For more antennas and to download measured S-parameters, go to:
bittps: e johansontechnology comfantennas

htips:waew. johansontechnology.com'msl-rating

Packooing inf i
@5:.‘%.'Dhan5wechmlnﬁ.mm‘taﬁeel—ﬁdcaﬂinﬁ

For layout review contact our Applications Team at:

RoHS Compliance

https: /e johansontechno comrohs-compliance

Meed help dealgnmg the antenna in? Use our antenna d&mgn services!

We provide 2 free layout reviews and rf you need us to tune and chamc:tenz& the antenna on your
praduct (inside our anechoic chamber) we can do that too. Small lab fee may apgply.

Johanson Technology, Inc. resenes the nght to make design changes without notice.
Al sales are subject to Johanson Technology, Inc. terms and conditions.

https:/www.johansontechnology.com
JOHANSON ) . . :
TECHMOLOGEY

4001 Calle Terate « Camarilo, CA 93012 « TEL 305.389.1166 FAX 505.389.1821
Ver. 4.0 2018 Jehanson Technokgy, Inc. All Rights Ressnved

SALTO confidential. Do not copy or distribute without permission from SALTO Systems. 13
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Annex |l

SILICON LABS

BGM220S Wireless Gecko Bluetooth®
Module Data Sheet ®

The BGM2205 is a module designed and built to meet the per-

formance, security, and reliability requirements of battery-powered | ==

loT products running on Bluetooth networks. « Blustooth 5.2

Based on the EFR32BG22 SoC, the BGM220S enables Blustooth™ Low Energy connec- m‘; :Bm“E'ITxEor RF pin

tivity while delivering best-in-class RF range and performance, future-proof capability for .

feature and OTA fimmware updates, enhanced security features, and low energy con- - -06.6 dBm BLE RX sensitivity at 1 Mbps

sumption. = 32-bit ARM Cortex-M33 core st up to TEE
MHz

BGM2205 modules are a full solution that comes with fully-upgradeable, robust sofware | . 51232 kB of Flash/RAM memory
stacks, word-wide regulatory cerifications, advanced development and debugging » Optimal selection of MCU peripherals
tools, and support that will minimize and simplify the engineering and development of . 28 EPIO i
your end-products helping to accelerate their ime-to-market. 5 . ;'ns 11
= @ mm ® & mm 2 1.1 mm
The BGM2205 is intended for a broad range of applications, induding:
= Asset Tags and Beacons

= Portable Medical

= Spors, Fitness, and Wellness devices

= Connected Home

= Industrial and Building Automation

= Bluetooth mesh Low Power Modes

Lowei o mods with perptal apsrionat

silabs_com | Bulding a more connecied workd. Copyright @ 2022 by Silicon Laboratonies

SALTO confidential. Do not copy or distribute without permission from SALTO Systems. 14
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BGMZ205 Wireless Gecko Bluetooth™ Module Diata Sheet
Feature List

1. Feature List
= Supported Protocols = Wide Operating Range
+ Bluetooth Low Energy (Bluetoath 5.2) - 181038V
= Direction finding = 40 to +108 *C and 40 to +85 °C Versions Available
» 1M, ZM, and LE Coded PHY's = Dimensions
= Bluetooth Mesh Low Power Mode = Bmm * 8 mm ® 1.1 mm
= Wireless System-on-Chip = Security Features
= 2.4 GHz radio = Secure Boot with Root of Trust and Secure Loader (RTSL)
= TX power up to 6 dBm = Hardware Cryptographic Acceleration for AES128/258,
- High-performance 32-bit ARM Cortex-M33® with DSP in- SHA-1, SHA-2 (up to 256-bit), ECC (up to 256-bit), ECDSA,
struction and floating-point unit for efficient signal process- and ECDH
ing = True Random Mumber Generator (TRMNG) compliant with
- Up o 512 kB flash program memory MIST SPS00-60 and AIS-31
- 32 kB RAM data memory - ARM® TrustZone®
» Embedded Trace Macrocell (ETM) for advanced debugging + Secure Debug with lock/unlock
- High Receiver Performance - Wide Selection of MCU Peripherals
« -108.4 dBm sensitivity (0. 1% BER) at 125 kbps GFSK * Analog to Digital Converter (ADC)
« -102.3 dBm sensitivity (0. 1% BER) at 500 kbps GFSK + 12-bit @ 1 Msps
- -G8.8 dBm sensitivity (0.1% BER) at 1 Mbps GFSK » 18-bit (@ 76.8 ksps
+ -05.0 dBm sensitivity (0.1% BER) at Z Mbps GFSK - 25 General Pum 11Dy pinis with output state retention and
. Low-E Consumption asynchronous interrupts

= B Channel DMA Controller
= 12 Channel Penpheral Reflex System (PRS)
= 4 2 18-bit Timer'Countar with 3 Compare/Captura/PVWH

= 4.2 mA RX current at 1 Mbps GFSK
= 4.8 mA TX cumrent at 0 dBm output powser
= 28 pAMHz in Active Mode (EMD)

channels
LR R R e e L e TimerCourter v 3 CompareCapurel P
* Regulatory Certifications - 32-bit Real Time Counter
» CEand UKCA - EU and UK - 24-bit Low Energy Timer for waveform generation
- FOC-UsA - 1 % Watchdog Timer
= ISED - Canada - 2 % Universal Synchronous/Asynchronous ReceivenTrans-
= MIC - Japan

mitter (WART/SPISmartCard (150 T818MMDATS)

= 1 % Enhanced Universal Asynchronous ReceivenTransmit-
ter (EUART)

* 2 % 2C interface with SMBus support

= Digital microphone interface (PDM)

= RFSEMSE with selective OOK mode

= KC - South Korea

silabs.com | Bulding a more connecied workd. Rew. 1.1 ] 2

SALTO confidential. Do not copy or distribute without permission from SALTO Systems. 15
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BGM220S Wirdess Gecko Bluetooth® Module Data Sheet
System Overview

3.2 EFR3ZBGZ2 SoC

The EFR32BI522 SoC features a 32-bit ARM Cortex M33 core, a 2.4 GHz high-performance radio, 512 kB of flash memary, a rich set
of MCLU peripherals, and various clock management and serial interfacing options. Consult the EFR32x522 Wireless Gecko Refersnce
Manual and the EFR32BG22 Data Sheet for details.

332 Antenna

BGM2203 modules include an intagral antenna on board with the characteristics detailed in the tables below.

Table 3.1. Antenna Efficiency and Peak Gain (BGM220512A)

Efficiency -14t0-2.8dB Antemna efficiency, gain and radiation pattem are highly depend-
- - ent on the application PCB layout and mechanical design. Refer
Peak gain 1.5 dBi to 7. Design Guidelines for recommendations to achieve optimal
antznna performance.

Table 3.2. Antenna Efficiency and Peak Gain (BGM220522A)

Efficiency -lto-2dB Antamna efficiency, gain and radiation pattem are highly depend-
- - ent on the application PCB layout and mechanical design. Refer
Feak gain 23 dBi to 7. Design Guidelines for recommendations to achieve optimal
antenna performance.

3.4 Power Supply

The BGM2205 requires a single nominal supply level of 3.0 WV to operate. All necessary decoupling and filkering components are inclu-
ded in the module, and the supply is fully regulated intermally.

silabs.com | Bulding a more connecied workd.

SALTO confidential. Do not copy or distribute without permission from SALTO Systems. 16
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BGMZ205 Wireless Gecko Bluetooth®™ Module Diata Sheet
Electrical Characteristics

4.16.1 Antenna Typical Characteristics

Typical BGM2205 radiation patterns for the on-board chip antenna wunder optimal operating conditions are plotied in the figures that
follow. Antenna gain and radiation pattemns have a strong dependence on the size and shape of the application PCB the module is

mounted on, as well as on the proximity of any mechanical design to the antenna.

Top Left: Phi 0°, Top Right Phi 90°, Bottom Left: Theta 90°
Figure 4.3, BGM220512A Typical 2D Antenna Radiation Patterns on 50 mm x 30 mm board

silabs.com | Bulding a more connecied workd.

SALTO confidential. Do not copy or distribute without permission from SALTO Systems.
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BGMZ205 Wireless Gecko Bluetooth®™ Module Data Sheet
Electrical Characteristics

T

Top Left: Phi 0%, Top Right: Phi 80°, Bottom Left: Theta DO°
Figure 4.4. BGM220522A Typical 2D Antenna Radiation Patterns on 55 mm x 20 mm board

silabs.com | Bulding a more connecied workd.

SALTO confidential. Do not copy or distribute without permission from SALTO Systems.
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