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What is ZigBee ?

—————
Zigbee Mesh Topology

e ZigBee is a wireless technology using the
2.4 GHz ISM frequency band
e Technological Standard Created for control and

sensor networks | ﬁb )/.
* Based on the IEEE 802.15.4 standard created by -.- A4

the ZigBee Alliance e
* Philips, Intel, Amazon, Comcast, Honeywell, etc.
are all members of the alliance
. . . Zigbee Smart Switch Zigbee Smart Switch
e Designed for low power consumption allowing
extremely long battery life

Zigbee Smart Switch
* ZigBee enables completely networked homes e st St -)
where all devices can communicate and be 2gbes Door Lock q—

controlled by a single unit .
e Zigbee provides network security and i

application support services

Zigbee Aircon Controller

Zigbee Smart Switch

Cloud Server

g

Source: https://koble.sg/4-reasons-why-a-zigbee-home-
automation-system-is-better-than-a-wi-fi-smart-home-system/
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ZigBee & IEEE 802.15.4
——————————————

Since the formation in 2021 of the more unified smart home standard, Matter, the Zigbee Alliance has been
rebranded to the Connectivity Standards Alliance (CSA)
csa &

e “the software”

* Network, Security &
Application layers

* Brand management

ZigBee Device Object
(ZDO)

Application Support Sublayer (APS)

APS Message Raflactor
Management Broker Management

IEEE 802.15.4

ZDO Management Plane

Security

IEEE 802.15.4 Service NLME-SAP
defined e Network (NWK) Layer e “the hardware”
ZigBee Alliance Security Message Routing Network . .
defined ™ | Mansgoment Brover Management | | Management * Physical & Media

A S Ty
End menufachrer e S Access Control layers

efin .

., Medium Access Control (MAC) Layer q
Layer
function

PD-SAP PLME-SAP
Layer Physical (PHY) Layer
, e/
merracs |  24GHzRado | [ 868/915 MHz Radio . .
Source: https://zigbeealliance.org/wp-content/uploads/2019/12/docs-

05-3474-21-0csg-zigbee-specification.pdf

This document contains confidential and proprietary information of Raltron.

Rﬁll R.l . GIObaI SOIUtions for Frequency Management Do not copy or distribute without written permission

A Baml TecHnorogy Company



Zigbee Protocol Based Applications
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/\ Thermostat | 7
\\ — \\ — \\ A \\ /

| " Temperature - \ %
and Humidity SUEEin :

Sensor Sensor

Smart
Home Hub
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Typical IC Solutions for ZigBee

CC2652RsIP

5-dBm
RF Balun

Texas Instruments - CC2652RSIP

RF Core

Main CPU

e 48 MHz Oscillator
C02520-48.000-3.3-50-X-T-TR

o

Digital PLL

352KB
Flash
with 8KB

DSP Modem
Cache ©

Arm® Cc
Proc

Up to

e 32.768 kHz Crystal Oscillator
C02016-0.032768-3.3-25-X-T-TR

with Parity

General Hardware Peripherals and Modules

°® 2 . 4 G H 7 A nte nna F’C and I’S 4% 32-bit Timers
RCA-W2-P-3216-A36-G

32 ch. uyDMA Watchdog Timer

Sensor Interface

ULP Sensor Controller

8-bit DAC

12-bit ADC, 2

32 GPIOs TRNG 2% Low-Power Comparator

LA Temperature and
: 2-512 N
+ SHAZ-51 Battery Monitor

SPI-I°C Digital Sensor IF

ECC, RSA RTC Capacitive Touch IF

Time-to-Digital Converter

_ o

TI CC2652RSIP Hardware Overview
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http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CO2520-48.000-3.3-50-X-T-TR.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CO2016-0.032768-3.3-25-X-T-TR.pdf
http://www.raltron.com/wp-content/uploads/2016/06/RCA-W2-P-3216-A36-G.pdf

Typical IC Solutions for ZigBee

Cmt::‘ Watchdog timer s:melaazsr;1 KB 2x12G
NXP Semiconductors - JIN5189 —
Serial wire debug POR 152/88 KB 2 x 3P|
e 32 MHz Cryst a | RF transceiver ?ﬂr:t:;-:r:t . > » USART
R1210-32.000-8-F-1030-EXT-TR R :
12-bit ADC
T 8 channels 10 x PWM
Fast antenna
. diversity
e 32.768 kHz Crystal Oscillator e NetaST 188 oot T oMC
controller

C02016-0.032768-3.3-25-X-T-TR l Py

Battery sensor comparator 1 QSP

Clocks
e 2.4 GHz Antenna per— E— Lol L Up 022 % GRIO
RCA-W2-P-3216-A36-G escilier —
32,768 kHz XTAL Security 1 * IR modulator
oscillator HASH
* NFC Antenna 1% 1507816
Low frequency free
RNF-VA1-862155-W-001 E b ARS 1261256
veo ey ot

[ ]

VCO Selector Guide

NXP Semiconductors JN5189 block diagram
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http://www.raltron.com/webproducts/specs/CRYSTAL/R1210-32.000-8-F-1030-EXT-TR.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CO2016-0.032768-3.3-25-X-T-TR.pdf
http://www.raltron.com/wp-content/uploads/2016/06/RCA-W2-P-3216-A36-G.pdf
http://www.raltron.com/wp-content/uploads/2016/12/RNF-VA1-862155-W-001.pdf
http://www.raltron.com/2017/11/selector-guide/

Typical IC Solutions for ZigBee

T
STMicroelectronics - STM32WB55xx

e 32 MHz Crystal, 6 pF min, 8 pF max
R1612-32.000-6-F-1020-TR

e 16 MHz Oscillator
C0O2520-16.000-3.3-50-X-TR

e 48 MHz Oscillator
CO2520-48.000-3.3-50-X-T-TR

e 32.768 kHz Crystal Oscillator
C02016-0.032768-3.3-25-X-T-TR

* BP Filter
RCF-2450.000-100000-1411-W-TR-001

e 2.4 GHz band Antenna
RCA-3216-A1-TR
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https://www.raltron.com/webproducts/specs/CRYSTAL/R1612-32.000-6-F-1020-TR.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CO2520-16.000-3.3-50-X-TR.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CO2520-48.000-3.3-50-X-T-TR.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CO2016-0.032768-3.3-25-X-T-TR.pdf
https://www.raltron.com/wp-content/uploads/2019/09/RCF-2450.000-100000-1411-W-TR-001.pdf
http://www.raltron.com/wp-content/uploads/2016/06/RCA-3216-A1-TR.pdf

Raltron Solutions - MHz Crystals
——————————

Available Crystal Packages Stock at our Distributors

®

View products in stock ﬁ%:
R1612-32.000-6-F-1020-TR 1.60x 1.25x0.32
View products in stock ﬁ%: @ EI0R7 W
R2016-48.000-8-F-1030-EXT-TR 2.00x1.60x0.50
View products in stock %: % s
R2520-32.000-8-F-1030-EXT-TR 2.50x 2.00 x 0.65
e = ¢ TS
View products in stock PDF @ S N
RH100-48.000-8-F-1015-EXT-TR 3.20x2.50x0.70
See All Crystal Products ROHS .
Compliant
Typical Frequencies:
16 MHz, 32 MHz, 48 MHz
'W‘E.—_ﬁ'——mle.
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https://www.raltron.com/products/crystals/
https://www.raltron.com/2019/09/crystal-normally-in-stock-r1612/
https://www.raltron.com/2019/09/crystal-normally-in-stock-r2016/
https://www.raltron.com/2019/09/crystal-normally-in-stock-r2520/
https://www.raltron.com/2019/09/crystal-normally-in-stock-r100/
https://octopart.com/search?q=Raltron+R1612&currency=USD&specs=0
https://octopart.com/search?q=Raltron+R2016&currency=USD&specs=0
https://octopart.com/search?q=Raltron+R2520&currency=USD&specs=0
https://octopart.com/search?q=Raltron+RH100&currency=USD&specs=0
https://www.raltron.com/wp-content/uploads/2020/07/R1612_SERIES-July-2020.pdf
https://www.raltron.com/wp-content/uploads/2020/07/R1612_SERIES-July-2020.pdf
https://www.raltron.com/wp-content/uploads/2020/07/R1612_SERIES-July-2020.pdf
https://www.raltron.com/wp-content/uploads/2020/07/R1612_SERIES-July-2020.pdf
https://www.raltron.com/webproducts/specs/CRYSTAL/R1612-32.000-6-F-1020-TR.pdf
https://www.raltron.com/webproducts/specs/CRYSTAL/R2016-48.000-8-F-1030-EXT-TR.pdf
https://www.raltron.com/webproducts/specs/CRYSTAL/R2520-32.000-8-F-1030-EXT-TR.pdf
https://www.raltron.com/webproducts/specs/CRYSTAL/RH100-48.000-8-F-1015-EXT-TR.pdf

Raltron Solutions — Oscillators

Raltron MHz Oscillators Solutions

C02520-48.000-3.3-50-X-T-TR 48

C02520-16.000-3.3-50-X-TR 16

Raltron kHz Oscillators Solutions

C02016-0.032768-3.3-25-X-T-TR 32.768

C02520-0.032768-3.3-50-X-TR 32.768

See Antenna Products for Oscillators
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http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CO2520-48.000-3.3-50-X-T-TR.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CO2520-16.000-3.3-50-X-TR.pdf
https://www.raltron.com/products/clock-oscillators/
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CO2016-0.032768-3.3-25-X-T-TR.pdf
https://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CO2520-0.032768-3.3-50-X-TR.pdf

Raltron Solutions - Tuning Fork 32.768 kHz
.

Available Tuning Fork Crystal Packages Stock at our Distributors
IV S T
RT1210-32.768-9-TR 1.2x 1.0
: RT121(.J @ Buy Now
RT1610-32.768-12.5-TR 1.6 x 1.0 e proouels 11 otk
RT1610
RT2012-32.768-7-20-EXT-TR 2.0x1.2 . - Buy Now
RT3215-32.768-12.5-TR 3.2x1.5 . RT2012 o Buy Now
iew products in stock FDF
RSE-32.768-12.5-H14-TR 6.9x1.4

RSM200S-32.768-12.5-TR 8.0x 3.8 View products in stock
RSE H14 .

View products in stock

See All Crystal Products Buy Now

@
A 2
@
RT3215 J- % Buy Now
~
»

Load capacitance values: 6 pF, 7 pF, 9 pF and 12.5 pF RSM200S @

. ) Buy Now
View products in stock y

Frequency Tolerances: £20 ppm and £10 ppm
Typical example of IC for ZigBee using a 32.768 kHz crystal as

frequency reference:

Texas Instruments - CC1352P7
Using 32.768 kHz crystal

CL: 6,7 or 12 pF

ESR: 90 kQ max

Rﬁl_l R.I . Global Solutions for Frequency Management
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https://www.raltron.com/products/crystals/
https://www.raltron.com/2020/12/crystal-normally-in-stock-rt1210/
https://www.raltron.com/2019/09/crystal-normally-in-stock-rt1610/
https://www.raltron.com/2019/09/crystal-normally-in-stock-rt2012/
https://www.raltron.com/2019/09/crystal-normally-in-stock-rt3215/
https://www.raltron.com/2019/09/crystal-normally-in-stock-rsm200s/
https://octopart.com/search?q=Raltron+RT1210&currency=USD&specs=0
https://octopart.com/search?q=Raltron+RT1610&currency=USD&specs=0
https://octopart.com/search?q=Raltron+RT2012&currency=USD&specs=0
https://octopart.com/search?q=Raltron+RT3215&currency=USD&specs=0
https://octopart.com/search?q=Raltron+RSE+H14&currency=USD&specs=0
https://octopart.com/search?q=Raltron+RSM200S&currency=USD&specs=0
https://www.raltron.com/wp-content/uploads/2020/11/RT1210.pdf
https://www.raltron.com/wp-content/uploads/2019/06/RT1610-NEW_SERIES-June-2019.pdf
https://www.raltron.com/wp-content/uploads/2020/03/RT2012_SERIES.pdf
https://www.raltron.com/wp-content/uploads/2019/08/RT3215_SERIES-August-2019.pdf
https://www.raltron.com/wp-content/uploads/2016/10/crystal_rse_h14.pdf
https://www.raltron.com/wp-content/uploads/2017/05/RSM200S_SERIES_May-2017.pdf
https://www.raltron.com/webproducts/specs/CRYSTAL/CKP/RT1210-32.768-9-TR.pdf
https://www.raltron.com/webproducts/specs/CRYSTAL/CKP/RT1610-32.768-12.5-TR.pdf
https://www.raltron.com/webproducts/specs/CRYSTAL/RT2012-32.768-7-20-EXT-TR.pdf
https://www.raltron.com/webproducts/specs/CRYSTAL/CKP/RT3215-32.768-12.5-TR.pdf
https://www.raltron.com/webproducts/specs/CRYSTAL/RSE-32.768-12.5-H14-TR.pdf
https://www.raltron.com/webproducts/specs/CRYSTAL/RSM200S-32.768-12.5-TR.pdf

Raltron Solutions - TCXOs and VCTCXOs
—

Raltron TCXOs IC Solutions Stock at our Distributors
Buy Now
RTX-2016AF3F-S-32.000-TR 2.0x1.6 o
/RTV 2016 # \ 2 Buy Now
RTX-2520AF32-5-48.000-TR 2.5x2.0 View products in stock
RTX —
RTX-2520AF32-5-48.000-TR 2.5x2.0 /RTV-2520 - \_Z

View products in stock

See All TCXOs Products

e Tighter Stability: £0.5 ppm ~ £2.5 ppm, -40 ~ +85°C

e Improved Frequency Tuning Characteristic
e Superior Phase Noise Performance (-130 dBc/Hz on the floor) Compliant

® Range Supply Voltage: 1.8V ~3.3V

e Typical Frequencies: 10.0 MHz, 16.0 MHz, 19.2 MHz, 20.0 MHz,

26.0 MHz, 32.0 MHz, 38.4MHz, 48.0 MHz, 50.0 MHz, 52.0 MHz

This document contains confidential and proprietary information of Raltron.
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https://www.raltron.com/webproducts/specs/TCXO/RTX-2016AF3F-S-32.000-TR.pdf
https://www.raltron.com/webproducts/specs/TCXO/RTX-2520AF32-S-48.000-TR.pdf
https://www.raltron.com/webproducts/specs/TCXO/RTX-2520AF32-S-48.000-TR.pdf
https://www.raltron.com/2014/01/tcxos/
https://www.raltron.com/2019/09/tcxo-normally-in-stock-rtxrtv-2016/
https://www.raltron.com/2019/09/tcxo-normally-in-stock-rtxrtv-2520/
https://octopart.com/search?q=Raltron%20RTV-2016
https://octopart.com/search?q=Raltron%20RTV-2520
https://www.raltron.com/wp-content/uploads/2020/03/RTX-RTV2016_Series_March_2020.pdf
https://www.raltron.com/wp-content/uploads/2017/04/RTX-RTV2520_Series-April-2017.pdf

Raltron Solutions — Antennas

Raltron Stub Antennas Solutions Raltron Chip Antennas Solutions
BT T
RST-W2-P-195-RPSMA-G 2400 ~ 2500 RCA-W2-P-3216-A36-G 2450
RST-W2A1-20022-17M-TE-001 2400 ~ 2500 RCA-3216-A1-TR 2450
RST-W7-30-A-G 2400 ~ 2500 Raltron NFC Antennas Solutions
See Antenna Products for Zigbee —
RNF-VA1-862155-W-001 13.560
; Compliant

This document contains confidential and proprietary information of Raltron.
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http://www.raltron.com/wp-content/uploads/2016/06/RST-W2-P-195-RPSMA-W-G.pdf
http://www.raltron.com/wp-content/uploads/2020/12/RST-W2A1-20022-17M-TE-001.pdf
http://raltron.com/wp-content/uploads/2016/06/RST-W7-30-A-G.pdf
https://www.raltron.com/2016/12/antenna-zigbee/
http://www.raltron.com/wp-content/uploads/2016/06/RCA-W2-P-3216-A36-G.pdf
http://www.raltron.com/wp-content/uploads/2016/06/RCA-3216-A1-TR.pdf
http://www.raltron.com/wp-content/uploads/2016/12/RNF-VA1-862155-W-001.pdf

Raltron Solutions — VCOs
—

Raltron VCOs Solutions
5 x4 300 to 2.6 ; ¥
8x6 Up to 12
7.6x7.6 Up to 12
12.5x12.5 Up to 12

Raltron VCOs:

Frequency Range: up to 12.00 GHz

Low Phase Noise and Fast Settling Time
Excellent Return Loss

Supply Voltage: +2.2 to +12.0 VDC

Ultra Wide Tuning Ranges

Packages: 5 x 4 to 20 x 20 mm footprint

See All VCOs Products

RALT RO
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https://www.raltron.com/vcos-pll-synthesizers/

Contact

http://www.raltron.com
Raltron Electronics
10400 N.W. 33rd Street
Miami, FL 33172, U.S.A.
Phone: 305 593 6033
Fax: 305 594 3973
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