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Introduction Overall Coupling Structure

This poster presents a methodology to perform both mixed-signal analogue-digital and radio
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frequency and baseband signal processing at the same time. To this end, the analogue cir- i .
cuit simulator LinzFrame has been coupled with MATLAB. The analogue circuitry both at MNA - lumped models - netlist (C++) baseband signal cigital signal processing
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radio frequency (RF), intermediate frequency (IF) and baseband is simulated by LinzFrame, carrier frequency R r itor mdtetlor .
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whereas the digital baseband signal processing etc. by MATLAB, employing the full function- EaIe PaTiiR. Ao
ality of its toolboxes. Therefore this simulator coupling enables a mixed-mode analogue-digital
simulation of radio frequency front-ends and the digital signal processing at the same time. | | L Simulator JolBHleee. e .

Applications include nonlinear distortion analysis, digital pre-distortion techniques, coexistence
analysis of mobile communication standards etc.

LinzFrame LinzFrame

LinzFrame --»> Database & A2DInterpreter

>‘ A2Dinterpreter --» A2DInterface —»LinzFrame

Y
LinzF Structure = '
e e _Analogue Simulater .
i v |
| LinzFrame Monlinear Solve Linear Solve |
! = B l
i time discretization, AC & DC analysis, direct iterative sparse |
i : i . : transient analysis. shooting, multirate dam Mewton method i
MATLAB SPICE Netlist Sparse Lincar Nonlinear | Y 9 i solver .
Interf p Solver Interface Sol GUI | envelope |
ntertace arset (direct/iterative) olver o e e s e e e S e e e 57 S e e e e 5 e e e e s l
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tran BDFx - Automatic model library
tran spline-wavelet Differentiation Suite
clear all; close all; clc;
freq = 1000;
~ - Stimulus library symboltime = 2.0/freq;
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% the name of the function call may be changed in the Makefile
multi-rate HB bpsk (*help’);
o —— -
PSS ‘iplinE—Wﬂ‘h’ElE[ . . % set solver parameters
5 Coupling Circuit/ Circuit/ Counli - BSIMXx library bpsk (’setpar’, ’out level’, 2);
PSS shooting Device Device OHpHIS S
% ’set’ is used for the A2D compatible signal source ’snd’
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Envelope Device Simulation Device Simulation - Simkit library bpak(’set’, ‘end’, fc’, freq);
rntﬂ[b—rahgl{}} % launch the LinzFrame analogue solver, analyze the circuit for a specific time
| BDE bpsk(’start’, 5*xsymboltime);
multi-rate X = e
. . [hILqu % read the data from the output file, that has been generated by LinzFrame
multi-rate Coupling Digital Laol el cd data;
] - dplace mode addpath (pwd) ;
spline—wavelet Y LT
= (’sol.dat’);
Mixed Signal cd -
ﬂn"'[]ﬂg Dlg]["[] % change the BPSK signal amplitude of the signal source called ’snd’
4. - 4. % => the BPSK signal amplitude is 2.0 [V]
tran DASPK il —— VBIC model bpsk(’set’, ’snd’, ’Amplitude’, 2.0);
% continue the analogue simulation, the start time is now 5*SymbolTime
bpsk (’start’, bxsymboltime);
. . . % read the data from the output file, that has been generated by LinzFrame
F|gure 2 L|nZFrame S|mu|ator Structure % be aware that the output file will be cleaned before every simulator launch

cd data;
addpath (pwd) ;
b = dlmread(’sol.dat’);

% restart the simulation after the script has finished
bpsk(’done’);
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Figure 3: Coupled Simulation and Optimization Workflow e Mixed-signal simulator enhancement =- adding digital signal sources, DSP structures,
matched filters etc.

e LinzFrame functionality providing through M/O = solver accessibility, efficient differential
equation solving algorithms etc.

e Generic transmitter/receiver template generation
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