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CDPU is the processing module of the Instrument Control Unit (ICU)  

CDPU perform the software based control of the unit, as well as the processing,   

digital interfaces and management functions. 
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Figure 3.1/1: ICU block diagram 

 
 

CDPU Main Processing : Leon2FT based System-on-chip processor 

executes: 

DSW : sw drivers for functions -> responsibility of University of Cartagena 

(e.g. read value of ADC channel 1 )   

ASW : application sw -> responsibility of OATO - INAF 

(e.g. monitor temperature sensors and check for overflow, 

load motor profile and check for overcurrent)

DAS Main Device:  

Secoia ASIC  

(analog inputs - digital I/O - PWM output) 

Motor interface - LED interface - Heaters control - Analog acquisitions

spi communication 
over backplane

Instrument Control Unit Overview 

DAS board: instrumentation interface

CDPU

DAS

Development of the ASW on going: 

Design Review expected before end of the Year 

DAS not yet available but needed to develop ASW  

                  -> SECOIASIM 
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SecoiaSim  Project : a FPGA-based Secoia Simulator
SecoiaSim : hardware simulator for SECOIA (only a subset of functionalities) implemented with FPGA 
Developed for DSW test , it will be used also to support the ASW development and test 

It is implemented on the FPGA (Xilinx Spartan 3A) - based module 
hosted into the ICU-EBB Setup Board (part of the ICU test bench delivered by CRISA) 

EBB representative only of the CDPU : no DAS board proto/emulation is provided
 

SecoiaSim requirements 
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Figure 1. Overall view of the ISVV components  

 

4.2. Functional overview 
 
In the NI-ICU, the main functions executed by SECOIA can be divided in two main groups: 

x Command functions: PWM and bi-level signal generation. 

x Acquisition functions: analogue and digital signal acquisition. 
 
In a real system, command functions will have an influence on the acquisition functions. SecoiaSim will not implement 
this kind of feedback. Instead, all the acquired values will be deterministic, and they will not be altered by the 
command functions in any way. This means that SecoiaSim will accept the commands, but such commands will be 
ignored (the related SPI messages will be recorded by DAS-Monitor nevertheless). Still, the internal architecture of 
SecoiaSim is flexible enough to allow extending its functionality in order to implement this kind of behavior. For 
example, one of the analogue TMs could be made directly proportional to the value of a PWM command that would 
control the heaters. 
 
The SECOIA function that the SecoiaSim will have to simulate in a more elaborate way is the acquisition function. It 
will be possible to acquire both analogue and digital TM. The TM values returned by the SecoiaSim may come from 
any of the following simulated on-chip stimuli sources: 

x Constant stimuli: several independent TM sources, each one returning a predefined value which can be 
configured from the Test PC. 
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Figure 2. SecoiaSim high level block diagram 

 
 
Regarding the modules connected to the SECOIA-APB, a brief description of each of them is provided below: 

x SPI-APB bridge: implements the SECOIA SPI protocol defined in RD1, translating the SPI messages into APB 
accesses. 

x Analogue acquisition: simulates the analogue acquisition features of SECOIA. Instead of obtaining the TM 
from an ADC, it performs accesses to the Stimuli-APB in order to obtain the requested TM. A number of 
different TM sources can be mapped to independent addresses of the Stimuli-APB. 

x Bilevel acquisition: simulates the bilevel acquisition function of SECOIA. Instead of obtaining the digital values 
from actual I/O pins, it performs accesses to the Stimuli-APB in order to obtain the requested TM. The 
addresses where the TM is to be retrieved are configurable by the Test PC. 

x Command: dummy module that allows accessing SECOIA’s commanding registers. Modifying these registers 
does not result in any other behavior besides the register modification itself. This dummy module could be 
replaced by a more elaborated one that acts as a slave in the Stimuli-APB, thus providing new TM sources 
that depend on the received commands. 

x Relay status: dummy module that allows generating a fixed response when SECOIA’s Relay Status registers 
are accessed (no registers are actually implemented). In the NI-ICU, the Relay Status function is not used at 
all. This dummy function could be replaced with another one which is very similar to the bilevel acquisition 
module. 
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Started in April ‘16, planned to be ready beginning of July 
Version 1.0 delivered on July16th 

One test bench available in Spain devoted to DSW test 
2 in Italy for ASW test: 1 in OATO, 1 in Bologna 
1 additional FPGA-based mezzanine available in Bologna for dedicated development fw upgrade 

INFN involvement: 
•  implementation of about 1/3 of the VHDL modules (done!) 
•  participation in the overall code review (done!) 
•  constant collaboration and consultation with UPCT on design refinement, bug fixing, design update (on going) 
•  supply of the GIT repository (Baltig) both for fw and sw 

Status: Italian test stands are operational and ready  

SecoiaSim - Status and Plan 

Future Activities: 
(support) collaboration with OATO on both developing ASW test cases and properly configuring of the SecoiaSim 
  
 implementation of additional features peculiar to ASW test  
(for instance: generation of correct/wrong data answering to a given motor profile) 

improve fw performance (if needed after test cases definition): 
(for instance: using the available DDR3 memory to inject a long data sequence) 


