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Sub-GHz
Z-Wave RF PCB Module

Overview

The TZM8202-02 is a low-cost fully integrated Z-Wave PCB module in a small 13.6 x 12.5 x 2.0mm
form factor. It combines the CZ20 SoC from Trident loT with a crystal and RF passive components to
make this the ideal choice for single microcontroller Z-Wave and Z-Wave Long Range solutions.

To cater to the needs of Home Security and Industrial control applications, the TZM8202-02 offers 288
KB of SRAM and 1 MB of Flash and with its low sleep current in both active RF modes and power-
down states, battery-operated devices enjoy extended lifespans.

Create new devices or simply upgrade your legacy ZM5202 designs with the pin-for-pin compatible
TZM8202-02 and get all the features and benefits of the latest Z-Wave and Z-Wave Long range
protocols.
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Figure 1 TZM8202-02 Block Diagram
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Feature List
+ Transmit Power ® 1 MB Flash
B 20dBm @ 3.3V VDD_PA SoC Peripherals
+ Receive Sensitivity ®E DMA
B -112dBm @ 9.6 kbps FSK B Watchdog Timer
B -110dBm @ 40 kbps FSK B RTC Timer
B -107 dBm @ 100 kbps GFSK B 5x 32-bit Timer
B -108 dBm @ 100 kbps DSSS O-QPSK B  5x PWM
+ Fractional-N PLL for precise RF channel tuning B 2x UART
4+ Supported Modulations B 2x SPI
B (G)FSK with configurable shaping B |2C Master/Slave
B DSSS 0-QPSK B |2S Master
+ Supported Data Rates m 8xGPIO
B 9.6 kbps FSK B 4 channel 12-bit, 350 kbps AUX ADC
B 40 kbps FSK B External 32 MHz high frequency crystal
B 100 kbps GFSK B Internal low frequency RC oscillator
B 100 kbps DSSS O-QPSK B Temperature Sensor
+ Low Power Consumption Security Function
5.8 mARXcurrent B Security Control
B 83 mATXcurrent @ 20 dBm B Secure PUF/OTP
B 25mATXcurrent @ 14 dBm B TRNG
B 4.0uAin Sleep 1 B Hardware Crypto Engine supporting
B  1.9UuAin Sleep 2 AES128/192/256, SHA224/SHA256,
B 1.2 uAin Deep Sleep ECDH/ECDSA, ECJ-PAKE, and
+ Operating Range Curve25519
B 1.8Vto 3.6V single supply voltage Package
B -40to+85 C B 12.6 x 13.5x 2.0 mm PCB module
+ Power Managements B Halogen-free
B Buck DC/DC converter B |ead-free
B LDO regulators B RoHS 2.0
B BOD comparator B Reach Annex 14 and 17
+ SoC System

B ARM Cortex"-M33 up to 64 MHz with DSP
extensions and FPU
B 288 kB SRAM (192 kB available)

Datasheet: TZM8202-02
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Ordering Information

Minimum Order

Part Number Package Shipping Quantity

Full Carton Quantity

TZM8202-02 PCB Module Tray (T) 1,124 pcs 7,344 pcs
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1. System Overview

1.1 Introduction
The TZM8202-02 module is a fully integrated module to add Z-Wave Long range functionality to legacy
designs ZM5202 designs with pin-for-pin compatibility. The TZM8202 contains the T32CZ20 chip with
built-in passives for decoupling, RF matching, and a reference crystal. The module requires a stable
DC supply and an antenna matched to 50 ohms.

Please refer to the T32CZ20 SoC Datasheet for system overview and electrical characteristics.

https://tridentiot.com/technology/zwave/

1.2 Radio

1.2.1 Antenna Interface

The TZM8202-02 antenna interface is a single RF /O pad (pin 18 on the TZM8202-02 module) which
is matched for a nominal impedance of 50 ohms for both transmit and receive. Since the antenna
impedance in a completed product is not always 50 ohms, it is recommended that a “Pi” or a “T”
matching network as shown in section 1.2.2 be included between the RF 1/O pad of the TZM8202-02
module and the antenna. In most cases, a two element matching network will be sufficient, but since
the antenna impedance may not be known at the time the PCB layout is designed, it is usually best to
design in a “Pi” or “T” matching network to allow more flexibility in matching the antenna to 50 ohms

later on.

Datasheet: TZM8202-02 DS-ZW-0002-01
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1.2.2 RF Matching

Since the TZM8202-02 module already contains the balun and low pass filtering required to implement

the T32CZ20 IC, only a small network (usually two or three components) should be required to match
the antenna to the TZM8202-02 module.

A Pi or T matching network as shown below is typically used. Although a high pass or low pass
topology will work, the low pass topology (series inductance, shunt capacitance) is typically chosen

since that will give additional harmonic rejection in transmit, potentially offering additional margin below
FCC spurious emissions limits.

ANTENNA
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RF matching Pi network

ANTENNA

o
2

18

RF

20-Z0Z8INZ1

RF matching T network

Datasheet: TZM8202-02 DS-ZW-0002-01
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The process for designing the network usually involves the following steps:

1. Calibrating a Vector Network Analyzer (VNA) and using it to measure the impedance of the
antenna in the complete product including case, batteries etc.

2. Using a Smith chart or other RF design software to determine component values needed in
the matching network.

3. Adding in the matching network, measuring the antenna impedance through the matching
network to verify that the impedance has been transformed to 50 ohms at the TZM8202-02
module.

4. Fine tuning the component values as needed until a good 50 ohm match is achieved.

It should also be noted that the PCB layout can also impact how the matching network works. Long
traces can act as transmission lines with characteristic impedances which depend on trace width and
PCB thickness. It is generally simplest to keep the layout as tight as possible without any long
traces that need to be accounted for in the matching network design. Good grounding is also
required to assure that the matching network will work as expected. All ground connections in the
matching network should go directly to the ground plane whenever possible and should have a short
low inductance path back to the ground connections on the TZM8202-02 module and to any ground
plane that serves as counterpoise to the antenna.

Datasheet: TZM8202-02 DS-ZW-0002-01
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1.2.3 General Radio Considerations

There are numerous factors that can affect the performance and reliability of a Z-Wave
communication system. One of these factors is the type of antenna used and the implementation of
the antenna within or on the product. Antennas that function as monopoles are very dependent on
the counterpoise provided by the design (usually the ground plane of the PCB) in order to operate
efficiently. These antennas include meandering antennas, 2 wave antennas, printed “F” antennas,
helical antennas, some chip antennas and SMA monopole antennas. If the ground plane that the
antennas has available to work against is much smaller than 4 wavelength (about 3.2 inches) in at
least one direction, the performance of the antenna can be affected. Some antennas such as loop
type chip antennas and sleeve dipole SMA antennas can generally be less dependent on the ground
plane for predictable operation. When using chip antennas, always follow the application information
closely and note the size of the ground plane in the reference designs provided by the chip antenna
vendor. The antenna will usually perform best when placed near the outside edges of the product
with as much open space (space free of conductive materials etc) as possible surrounding it.

Another consideration is noise and interference. Whenever possible, the TZM8202-02 module and
the antenna should be placed as far away as possible from internal noise sources such as switching
regulators, high speed microprocessors and high speed data buses. Good design practices such as
continuous ground planes (this can require additional PCB layers) and good filtering and decoupling
can help to reduce the overall noise floor in the product and optimize radio performance.

In some cases, external sources of interference can also be a consideration. In cases where the
TZM8202-02 module may be connected to an efficient outside antenna which is exposed to very
strong signals close to the 900 MHz band, adding a 900 MHz band pass filter (SAW filter etc)
between the TZM8202-02 module and the antenna may be advisable.

Datasheet: TZM8202-02 DS-ZW-0002-01
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2 Application Circuits

2.1 Typical Application
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3 Pin Functionality
3.1 Pin Functionality
Table 4.1 Pin Functionality of TZM8202-02
No. ‘ Pin Name ‘ Type ‘ Description
1,6,12,16,17 | GND Ground Ground. Must be connected to the ground plane
2 RESET_N DI External Reset Input
3 GPIO4 DIO multi-function digital I/O
4 GPIO5 DIO multi-function digital 1/0
5 GPIO6 DIO multi-function digital I/O
7 GPIOM DIO SWDIO
8 GPIO10 DIO SWCLK
9 GPIO7 DIO multi-function digital I/O
10 GPI1023 DIO multi-function digital 1/0
11 VDD Power Module Power Supply
13 GP1028 DIO multi-function digital 1/0
14 GPI021 DIO multi-function digital I/O
15 GPI1022 DIO multi-function digital I/O
18 RF DIO RF input and output
12.50 == —_—
(JOTeT
9.25 4 D
7.75 == E @ T 775
625 + [9) Top View C17| + oo
4.75 =1 @
3.25 -+ B
Figure 4.1 TZM8202-02 Pinout
Datasheet: TZM8202-02 DS-ZW-0002-01
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3.2 GPIO
The TZM8202-02’s GPIO pins are highly configurable to be outputs or inputs with configurable pull-up
or pull-down resistors, configurable hardware debounce, and configurable Schottky filter. Each GPIO
input can be configured to have rising-edge and/or falling-edge interrupts which can also be wakeup
sources in low-power modes.

Figure 4.2 Block Diagram of GPIO
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3.2.1 GPIO Inputs
Each GPIO input can be individually configured to have:
e Either a pull-up or pull-down resistor of 1M/100k/10k Ohms
e Schmitt trigger for hysteresis
e Hardware Debounce
e Hardware Filter
e Falling or Rising-Edge Interrupts
e To wake up the SoC from deep sleep
Datasheet: TZM8202-02 DS-ZW-0002-01
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3.2.2 GPIO Peripheral Map

QSPI0 QSPI1 PWMx IRDM
4 GPIO TX SCL | sCL | scL DATA2, CSN1 DATAO | 04 | |
5 GPIO RX SDA | SDA | SDA | MCLK, SDI DATA3 DATA1,CSN1 | 0-4
6 GPIO TX TX SCL | SCL | SCL | sbDI, BCK SCK SCK 0-4
7 GPIO RX RX SDA | SDA | SDA | SDO, WCK CSNO CSNO 0-4
10 SWCLK TX TX SCL | scL BCK SCK, CSN1 SCK 0-4
1 SWDIO RX RX SDA | SDA WCK CSNO CSNO 04 | ouT
16 | UARTO_RX RX RX RX SCL | scL | scL SDI DATAO DATAO 04 | OUT
17 | UARTO_TX TX TX TX SDA | SDA | SDA SDO DATA1 DATA1 04 | OUT
21 GPIO ANO CTS RX SDA | SDA | SDA WCK CSNO CSNO 04 | ouT
22 GPIO AN1 TX TX SCL | scL | scL SDO DATAO DATAO 04 | OUT
23 GPIO AN2 RX RX SDA | SDA | SDA SDI DATA1 DATA1 04 | ouT
28 GPIO AN4 TX TX SCL | scL | scL BCK SCK SCK 0-4 | ouT

Table 3.2.2 GPIO Peripheral Availability

Datasheet: TZM8202-02
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3.3 Test Point Functionality

Table 4.2 Pin Functionality of TZM8202-02

No. Pin Name Type ‘ Description
TP1 GPIO16 DIO UART RX default
TP2 GPIO17 DIO UART TX default
TP3 GND Ground Ground
0 HE][
=
TP2 ’ (YTTYTTYTYY] Ejh
TP1 = ¥
TP3 nnﬂ

4 Package Specifications

4.1 Package Dimensions

Tzr18202 Erbl_

Table 5.1 Dimensions TZM8202-02

Length 13.6 mm + 0.15 mm
Width 12.5 mm + 0.15 mm
Height 2.0 mm + 0.15 mm
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Figure 5.1.1 Top View of TZM8202-02
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Figure 5.1.2 Top View of Land Pattern
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4.2 Package Marking TZM8202-02
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Figure 11 T32CZ20 Package Marking

Mark Method Silkscreen

Font Size Model Number: 8.9mm x 1.2mm

Model Number: Bottom-left justified.

Line 1 Marking

Datasheet: TZM8202-02 DS-ZW-0002-01
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5 PCB Mounting and Soldering
5.1 Recommended PCB Mounting Pattern
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5.2 Soldering Information
PCB solder mask expansion from landing pad edge 0.1 mm
PCB paste mask expansion from landing pad edge 0.0 mm
PCB process Pb-free

Reflow Reference of TZM8202-02

Reflow Peak Temp
230-250°C
250 40-60 sec

300

200

Ramp-down
3-5°C/sec

150
Soak at 160-180°C
60-100 sec
100
Pre-Heat to
50 ~160°C
1-2°C/sec
0
0 60 120 180 240 300 360

Reflow time Soak time Peak temperature Time above liquidus

(TAL), 30~150 °C

30 ~ 90 Seconds 60 ~ 100 Seconds 230~250 °C 1~5 °C /sec

Datasheet: TZM8202-02 DS-ZW-0002-01
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6 Revision History

Revision | Date ' Description
01 12/1/2025 Initial version.
Datasheet: TZM8202-02 DS-ZW-0002-01

TridentloT.com — By Developers for Developers Page 17 of 18



U/TRIDENT 10T
&

7 Contact Us

Contact www. TridentloT.com
Sales sales@tridentiot.com
Technical Support support@tridentiot.com

© 2025 by Trident iOt, LLC All Rights Reserved.

Information in this document is provided in connection with Trident iOt, LLC (“Trident 1oT”) products. These materials are provided by Trident IoT as
a service to its customers and may be used for informational purposes only. Trident loT assumes no responsibility for errors or omissions in these
materials. Trident loT may make changes to this document at any time, without notice. Trident loT advises all customers to ensure that they have the
latest version of this document and to verify, before placing orders, that information being relied on is current and complete. Trident loT makes no
commitment to update the information and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to its
specifications and product descriptions.

THESE MATERIALS ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, RELATING TO SALE
AND/OR USE OF TRIDENT IOT PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR APARTICULAR PURPOSE,
CONSEQUENTIAL OR INCIDENTAL DAMAGES, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER
INTELLECTUAL PROPERTY RIGHT. TRIDENT IOT FURTHER DOES NOT WARRANT THE ACCURACY OR COMPLETENESS OF THE
INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN THESE MATERIALS. TRIDENT IOT SHALL NOT BE LIABLE FOR
ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION, LOST REVENUES OR LOST
PROFITS, WHICH MAY RESULT FROM THE USE OF THESE MATERIALS.

Trident loT products are not intended for use in medical implants or lifesaving / life sustaining applications. Trident loT customers using or selling
Trident loT products for use in such applications do so at their own risk and agree to fully indemnify Trident loT for any damages resulting from such
improper use or sale. Trident loT, logos, TZM8202, T32CZ20, and CZ20 are Trademarks of Trident iOt, LLC. Product names or services listed in this
publication are for identification purposes only and may be trademarks of third parties. Third-party brands and names are the property of their
respective owners.
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