
Wireless TDAQ Upgrades for the 
PEPS Surface Detector Array

Yifan Yang on behalf of PEPS collaboration
Université Libre de Bruxelles

05/26/2026 Realtime Conference 1



Probing Extreme PeVatron Sources
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Pierre Auger Observatory
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PEPS vs AUGER

PEPS has smaller coverage(10km2 vs 3000km2) and higher density(55 
stations/km2 vs 0.5 station/km2)

PEPS stations will use the decommissioned electronics from Auger.

The Auger communication system, utilizing the custom 915 MHz "Leeds 
Radio" for access and a microwave backbone for backhaul, faces 
challenges regarding spectral congestion and component obsolescence
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Key charateristics:

• Serial Interface Rate: 38.4 kbps (RS-
232 with hardware flow control).
• Over-the-air Physical Rate: 200 kbps 
(DSSS modulation).
• TDMA Slot Duration: ~11.76 ms (1-
second frame divided into 85 total slots).
• Effective Payload per Slot: ~150 Bytes 
(1200 bits), yielding a net throughput of 
1.2 kbps per station.
• Sector Capacity: Up to 68 Subscriber 
Units (detectors) per Base Station Unit
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Interface and 
protocol
• Designed in 2004

• Customized protocol as well as 
pinout

• Carrying UART and Power and 
PPS in the same connector
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Implementation : FPGA vs ESP32 Development Board
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Test consideration
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Ubiquiti Bullet 
and Rocket 

communication

UB and protocol 
translator 

communication

SX1280 tx and rx
communication 



Bullet and rocket communication 

5/26/2026 Realtime Conference 15



UB and protocol translator 
communication
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UB Ethernet bridge 
prototype

• Embedded web server for command 
control and diagnostics

• Auger/UB UART frame encoder and 
parser

• Predefined command templates

• Raw UART logging and validated-frame 
monitoring
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SX1280 tx and rx communication
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Mode: SX1280 FLRC packet mode
Frequency: usually 2449.5 MHz
Bitrates tested: 260, 325, 520, 650, 1000, 
1300 kbps
Coding rate index:
2 -> CR 1/2
3 -> CR 3/4
4 -> CR 1/1

Preamble: usually 16
CRC: RadioLib default 2-byte CRC
Whitening: disabled in current notes
Packet length: fixed 6-byte payload

valid row = tail == 0xAA55

CRC failure count = receiver-
side integrity rejection
tail-bad count = payload 
marker corruption

loss estimate = counter 
discontinuity after filtering 
corrupt rows



V1 vs V2

E28+ESP32XIAO
Optimized power distribution system
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Short distance test results
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Preliminary long distance test(700 m)
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700 meters 
results
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Summary and Outlook

• Summary
• A 2.4 GHz two tier system based on omnidirectional antennas is proposed for the 

communication of PEPS
• A very low power consumption can be achieved (important for the remote location in La 

Pampa Amarilla)
• Intial tests show that the system is stable a short distance with a data loss of less than 

0.1%, depending on the configuration
• Long range tests in Brussels limited for now by the large city noise and by the time of the 

data taking
• Full functional hardware firmware is under development

• Outlook
• Perform tests at different distances, also by raising the antennas from the ground
• Test the system on site in Argentina (lower background noise)
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• Thank you!
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• backup

05/26/2026 Realtime Conference 25



5/26/2026 Realtime Conference 26



5/26/2026 Realtime Conference 27



5/26/2026 Realtime Conference 28



V1 rx vs V2 rx
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