
DPP2 LoRa Communication Board

DPP2 compatible 
interconnect

BOLT
MSP430 with FRAM

STM32L433CCSX1262



 New communication board with increased performance
 3rd Generation: TinyNode 584 (2005) → CC430 (2011) → SX1262 (2018)

 Flexibility in transmission modes allows to scale
 Throughput
 Distance
 Power consumption

Motivation

• +22 dBm Tx
• -170 dB link budget 

(~ 50 km)
• 4.6 mA Rx current



 ARM Cortex-M4 with FPU
 80MHz system clock
 64KiB SRAM, 256KiB Flash
 280nA sleeping current with 

RTC enabled (Standby Mode, 
SRAM powered off)

 +22 dBm Tx Power for -170 dB 
link budget

 4.6 mA Rx current
 Hybrid modem
 LoRa: max. 62.5 kb/s
 FSK: max. 300 kb/s

 12 Mbit/s SPI interface
 160 nA sleep mode

Major Components

MCU (STM32L433CC) Radio (Semtech SX1262)



 Supports 433, 868 & 915 MHz SRD/ISM Bands

 Chirp Spread Spectrum (CSS)
 Period defined by 
 Spreading Factor (SF)
 Bandwidth

 SNR ≪ 0

 Built-in forward-error-correction (FEC) 
and packet engine

LoRa PHY
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SX1262 LoRa



SX1262 LoRa





SX1262 FSK



Precise Timing of SX1262 commands



 DevKit A sends message to DevKit B
 Measure time between

 “SetTx” execution (NSS positive-edge, tex) on DevKit A
 “HeaderValid” (LoRa) or “SyncwordDetected” (FSK) IRQ (DIO1 positive-edge, tIRQ) on DevKit B

 Determine accuracy of reconstructing tex out of tIRQ on DevKit B

Synchronization

t



Synchronization

 Accuracy largely independent of speed (with the exception of FSK)
 SX1262 allows for sub-microsecond time synchronization schemes (FSK)
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