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Outline

211 September 2022

►Model Upgrades following Piergiorgio Beruto’s presentations
▪ RX Model Proposal (July 14,2022)
▪ Transmitter Model (May 4, 2022)

►New additions
▪ Changed sample rate

▪ Required for correlator resolution

▪ Tx Model 
▪ Filters

▪ Rx Model
▪ Filters
▪ Slicer
▪ Correlator

►Figure of merit
▪ Minimum correlation value

https://www.ieee802.org/3/da/public/0722/beruto_3da_20220711_rx_model.pdf
https://www.ieee802.org/3/da/public/050422/beruto_3da_20220502_tx_model.pdf


►Coherent Sample a DME Signal
▪ 16,384 samples

▪ 617 bit periods

▪ 16384 / 617 * 80ns = Fs
▪ Fs = 332MHz

▪ Nyquist Frequency = 166MHz

►Align AC analysis with Coherent 
Samples
▪ .ac lin <nsamples> <step_size> <end_freq>

▪ nsamples = 16384 / 2  = 8192

▪ step_size = Fs / 16384 = 20.259k

▪ end_freq = Fs / 2    = 332MHz

Sample Parameter Setup
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*Previous Model settings resulted in ~7 samples per bit



Signal Chain
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► Newly Implemented
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Tx / Rx Programmable Filters
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Correlator
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https://github.com/SPE-MD/SPMD-Simulations/tree/main/ADI_model 

Thank You
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https://github.com/SPE-MD/SPMD-Simulations/tree/main/ADI_model


Appendix
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Algorithmic Model Assembly
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Running the Model

1011 September 2022



►Coherent Sample a DME Signal
▪ 8192 samples

▪ 1253 bit periods

▪ 8192 / 1253 * 80ns = Fs
▪ Fs = 81.723MHz

▪ Nyquist Frequency = 40.861MHz

►Align AC analysis with Coherent 
Samples
▪ .ac lin <nsamples> <step_size> <end_freq>

▪ nsamples = 8192 / 2  = 4096

▪ step_size = Fs / 8192 = 9.976k

▪ end_freq = Fs / 2    = 40.861MHz

Sample Parameter Setup
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Create Frequency Domain Signal
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FFT

x10MHz



Transform Input Signal by Gain to Different Nodes
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Recover Time Domain Signal at Node X
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iFFT



Eye Diagrams are 2D Histograms
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Eye 1 Area: 14.2nV*s

Eye 2 Area: 9.11nV*s

►Histogram eye output enables easier analysis

►Generate figures of merit 

Zero Crossing Histogram

Eye Area vs Attach Point


