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1. Description 
 
 
  The RDZM-T24FZ-SMA is a ZigBee IEEE 802.15.4 RF transceiver for the 2.4 
GHz unlicensed ISM band. This chip enables industrial grade applications by offering 
state-of-the-art selectivity/co-existence, excellent link budget, operation up to 125°C 
and low voltage operation.  
 

In addition, the module provides extensive hardware support for frame 
handling, data buffering, burst transmissions, data encryption, data authentication, 
clear channel assessment, link quality indication and frame timing information. These 
features reduce the load on the host controller. 
 

 
2. Features 
 

ω IEEE 802.15.4 compliant DSSS baseband modem with 250 kbps data rate 
 
ω Excellent receiver sensitivity (-98 dBm) 
 
ω Programmable output power up to +5 dBm 
 
ω RF frequency range 2394-2507 MHz 
 
ω Suitable for systems targeting compliance with worldwide radio frequency 

Regulations: ETSI EN 300 328 and EN 300 440 class 2 (Europe), FCC CFR47    Part 15 
(US) and ARIB STD-T66 (Japan) 
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3. Microcontroller Support 
 
ω Digital RSSI/LQI support 
 
ω Automatic clear channel assessment for 
   CSMA/CA 
ω Automatic CRC 
 
ω 768 bytes RAM for flexible buffering and 
   Security processing 
 
ω Fully supported MAC security 
 
ω 4 wire SPI 
 
ω 6 configurable IO pins 
 
ω Interrupt generator 
 
ω Frame filtering and processing engine 
 
ω Random number generator 
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4. Electrical Characteristics 
 
 

 Operating Voltage 1.8 to 3.8 Volts. 
 

 Operating Temperature -40 deg C to +85 deg C. 
 

 RX/TX turnaround time 192 µS. 
 

 Maximum Radio Data rate 250Kbps. 
 

 Current Consumption 
            

Receive mode 26.3mA 
 
Transmit Mode 
       28.8mA at 0dbm 
       37.5mA at +5dbm 
 

 Receiver Sensitivity  -98dbm 
 

 RF frequency range from 2394 MHz to 2507 MHz 
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5. Pin out Details 
 
 

1 

RESET-N 

2 

GND 

3 

VCC 

4 

GPIO1 

5 

GPIO2 

6 

SO 

7 

GPIO0 

8 

GPIO3 

9 

GPIO5 

10 

CS 

11 

SI 

12 

SCLK 

13 

VREG-EN 

14 

GPIO4 

 
        Header Pin Diagram of RDZM-T24FZ-SMA 
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6. Pin Details 
 
1) CS ς Chip Select 
 

CS is an input enable signal for the SPI and is controlled by the external   MCU. 
The CS signal is used as an asynchronous active high reset to the SPI module. CS 
must be held low during all SPI operations and must also be held low for more 
than two periods of XOSC before the first positive edge of SCLK and more than 
two periods of XOSC after the last negative edge of SCLK. When CS is high it must 
be held high for at least 2 periods of XOSC.  

 
2) SCLK 
 

SCLK is controlled by an external MCU and is an input clock. The maximum SCLK 
frequency is 8 MHz. There is no minimum frequency requirement. 

 
 
3) SI 
 

SI is the serial data input from the microcontroller. Data shall be sent with MSB 
first (bit 7 in each byte of instruction commands). Data should be set up on the 
negative edge of SCLK and will be clocked into RDZM-T24FZ-SMA by the next 
positive edge of SCLK. 

 
4) SO 
 

SO is serial data out from RDZM-T24FZ-SMA to an external MCU. Data is clocked 
out on the negative edge of SCLK, so the SO signal should be sampled on the 
following rising edge of SCLK. MSB (bit 7 in register definitions) will be clocked 
out first. SO is configured as an input when CS is high or Reset-n is low. 

 
5) Reset-n 
 
 External Reset Pin, active low. 
 
6) Vreg-en 
 
 When high, digital voltage regulator is active. 
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тύ DtLhΩǎ 
 
RDZM-T24FZ-SMA has 6 GPIO pins that can be individually configured as inputs, 
outputs and activate pull-up resistors. Each GPIO has an associated register, 
GPIOCTRLn, where the MSB configure the pin to either input or output. The 
GPIOCTRL register control pull-up for each individual GPIO pin, extra drive 
strength for all pins and analog function for pin 0 and 1 

 
 

  7. GPIO reset state 
 

 
 
 
 

8. SPI Timing Requirements 
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9. Choosing the Most Suitable Interconnection with a Microcontroller 
 
ω Connect the 4 SPI signals; CS, SCLK, SI and SO to the microcontroller. 

These signals are required in order to configure RDZM-T24FZ-SMA and exchange data 
with it. 
 
ω Connect Reset-n to the microcontroller. Using the Rest-n signal is the                    
   recommended way to reset the module for instance after powering up. 
 
ω Connecting Vreg-en to the microcontroller will make it possible to put  
   RDZM-T24FZ-SMA into Low Power Mode. 
 
ω Connecting one or more of the GPIOs to the microcontroller is optional. 

The number of GPIOs to connect depends on the application. Connecting more    
GPIOs to the microcontroller generally gives more flexibility and less SPI traffic 
because it reduces the need to keep reconfiguring the GPIOs for different uses. 
 
ω If RDZM-T24FZ-SMA will be providing clock to the microcontroller, GPIO0 should be  
connected to the clock input of the microcontroller. After reset, GPIO0 will output a 
1MHz clock signal with 50/50 duty cycle. 
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10. GPOI Configuration 
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11. Exceptions Summary       
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12. Power Modes 
 
 
 RDZM-T24FZ-SMA has three power modes as described below. In all these 
power modes the supply voltage is applied to the circuit. 
 
In Low Power Mode 2 (LPM2) the digital voltage regulator is turned off (VREG_EN=0) 
and no clocks are running. No data is retained. All analog modules are in power down 
state. When the device has been in LPM2, all register content is lost. Before entering 
LPM2, it is strongly recommended that the device is reset. This way, the configuration 
will always be the same when the power to the digital part is removed, and it is less 
likely that there will be issues with current spikes or other side effects of the power 
being removed. 
 
In Low Power Mode 1 (LPM1) the digital voltage regulator is on (VREG_EN=1), but no 
clocks are running. Data is retained. The powers down signals to the analog modules are 
controlled by the digital part. 
 
In Active mode the digital voltage regulator is on (VREG_EN=1) and the crystal oscillator 
clock is running. The powers down signals to the analog modules are controlled by the 
digital part. 
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13. Instruction Set 
 
 
The RDZM-T24FZ-SMA has a comprehensive instruction set. The instructions are 
transferred to RDZM-T24FZ-SMA via the SPI, and can consist of one or more bytes. The 
first byte contains the unique op-code and the following bytes are parameters needed 
to execute the selected instruction. In the following sections, every instruction and 
parameter is described in detail. 
 
Definitions 
 
ω All parameters and data are transferred over the SPI with their most significant bit first 
and their least significant bit last. 
 
ω For instructions that read data from RDZM-T24FZ-SMA, the data byte will replace the 
status byte on the SO pin. 
 
ω Address parameters point to the least significant byte in a block of data. The address 
A+1 contains the next but least significant byte and so on. 
 
ω When RDZM-T24FZ-SMA automatically increments addresses, it will wrap around 
when incrementing beyond the highest possible address (0xFFF). 
 
ω An instruction is ended by either sending the complete instruction (for finite 
ƛƴǎǘǊǳŎǘƛƻƴǎύ ƻǊ ǊŀƛǎƛƴƎ /{ όCƻǊ ƛƴŦƛƴƛǘŜ ƛƴǎǘǊǳŎǘƛƻƴǎΣ ƛƴŘƛŎŀǘŜŘ ōȅ άΦΦΦέ ƛƴ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ 
summary). 
 
ω Once an instruction is ended a new instruction can be started. 
 
ω If an instruction is ended before it is complete or if the instruction is not recognized, 
an OPERAND_ERROR exception is raised. 
 
ω If the user sets parameter bits explicitly marƪŜŘ ŀǎ ΨлΩ ƛƴ ƛƴǎǘǊǳŎǘƛƻƴ ǎǳƳƳŀǊȅ ǘŀōƭŜ ǘƻ 
ΨмΩ ŀƴ ht9w!b5ψ9wwhw ŜȄŎŜǇǘƛƻƴ ƛǎ ǊŀƛǎŜŘΦ 
 
ω When an instruction is aborted an error exception is raised and the SPI interface 
ceases to receive further data until CS has been set high then low again. The instruction 
that was aborted may have made changes to memory contents before it was aborted. 
 
ω If the SPI interface is reset (by pulling CS high) in the middle of an SPI byte transfer (i.e. 
not between bytes) an SPI_ERROR exception is raised. 
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Codes used in Instruction Set 
 
The codes shown below are used in the descriptions of the instructions. They represent 
bits selectable by the user. A sequence of bits thus represented by the same letter, even 
when spanning multiple bytes represents a word with a width equal to the number of 
repeated letters and with MSB the leftmost bit in the 
first byte transferred with this encoding. Such words may be represented in the text as a 
capital letter of the encoding letter in which case they shall be interpreted as a positive 
integer encoded by the bits represented in the encoding by the same letter only in 
lower-case. Note that the bits that refer to one such integer need not be continuous in 
the encoding. So the encoding aaaaeeee aaaaaaaa eeeeeeee represents two 12 bit 
words transferred in three bytes with the most significant bits of each word transferred 
in the first byte. 
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Instruction Set: 
 

 
 
 


























































































