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 About 180 power supplies

 4 Radio frequences

 Pulse to pulse modulation

 Time synchronization

 Execution synchronization

 Cycle based (from 1 to 5 s)

The synchrotron challenge
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The curative beam

 The tumor volume has to be split into slices orthogonal to the accelerated 

beam. Each slice corresponds to a specific beam energy.

 A treatment is a sequence of beams by means of which all the slices that 

make the tumor volume are irradiated. It is a cyclical behavior, where each 

cycle has a preconfigured events sequence, always with the same 

structure, that implies a different setup of the devices for different cycles

 This goal is achieved using a sequencer that synchronizes the accelerator 

activities. This sequencer is built into the timing system.

 No guarantee of the next cycle type is possible up to the end of the 

present cycle 
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A Control System



Click to edit Master title 

style

Open Loop Control
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Control System Conceptual Model
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The Cycle Code
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Sequencing and Synchronization
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Timing conceptual model
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Timing infrastructure

 STAR topology – Daisy chaining

 Bidirectional link

 Up to 100 devices with fiber optics link and custom cPCI receiver

(100 ns jitter)

 Up to 250 devices with TCP/IP link (1 ms jitter)
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Supervision Scenario
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Commissioning, Maintenance and Offline Scenario
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Control System Software Architecture
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Overall Development Scenario
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Infrastructure - Overview
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Documentation Architecture

GSOD = General System Organisation  Document

PRAD = Profile Analysis Document

NDs = Needs Documents

CSRS = Control System Requirements Specs 

PROD = Procedures Document

CSDRS = Control System Detailed Requirements Specs 

CSDRS
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Repository Management System

file:///D:/ProjectsNET/CNAO/Repository/CNAORepository/bin/Debug/CNAORepository.exe
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Specification Documents Framework
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Data Points Concept

Single device

Configuration
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Working Sets Concept

Any Number

of Working

Sets built on 

demand for

each

Procedure

Any Working

Sets can 

contain any

defined

device
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Control System Layout
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Alarm Interface
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Procedure for Sync Orbit Measurement
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Signal Acquisition Interface
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Dose Delivery

System

Patient Safety
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The Plant as a Complex Medical Device
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The Plant as a Complex Medical Device
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Treatment Delivery Status
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Thanks for your attention


