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Master Oscillator – Overview and History

 From Simple box to a Master Oscillator System
 Generated frequencies:50 Hz, 1 MHz, 9 MHz, 

13.5 MHz, 27 MHz, 81 MHz, 108 MHz, 1.3 GHz, 
1.517 GHz, 2.856 GHz

 Complex distribution system with many tens of 
outputs

 Battery backed-up power supply
 Reliability required → supported by diagnostics 

with on-line readouts
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MO System Layout
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MO System Racks
Injector Area H3 Extension Subdistribution
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MO Boxes – Integrated Diagnostics (1)
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MO Boxes – Integrated Diagnostics (2)
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AmpVis Board and Front Panel Display
AmpVis Board
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Diagnosed Parameters - Summary

Measured are:
 Power levels
 Phase changes over amplifiers
 VSWR of most important cables
 Crate and component temperatures
 PLL lock status
 VCO control voltages
 Power supply voltages and currents
 Phase changes between various frequencies 

(Frequency Supervision Boxes)
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Frequency Supervision Box
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FSB Locations
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Diagnostic Data Acquisition Hardware
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Hardware

AQBs

SLAVES

Acquisition boards (AQBs) - location
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ETH M SLAVES

Slaves: 0 to 7 modules; 8 x 16-bit channels analog data each
Master: 1 module; 8 x 16-bit channels analog data + 8-bit digital data
Ethernet module: communication

Acquisition boards (AQBs) - overview
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Server – creation process

 Configuration File:
 One file – many servers
 Connection parameters
 All channels' attributes

 Units
 Signals' types
 Signals' names
 Alarm conditions
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Server – connection
 Connection:

 TCP/IP
 Two types of devices:

 Ethernet to RS232
 LAN/GPIB Gateway

 Automatic reconnect
 Reporting bad links
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Server – receiving & translating data

 Up to 15 signal types per server:
 Voltage
 Temperature
 Phase
 Digital Data
 Power
 Voltage Standing Wave Ratio
 ...
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Server – alarms
 3 types of signal alarm

 Value too low
 Gradient too big
 Value too high

 Global alarm
 1 alarm per device
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Server – signals – data recording
 Recording system:

 Handling multiple files
simultaneously (no limit)

 On demand
 Raw data for external

processing
 Long recording period

possible (weeks/months)
 Pause in recording

possible
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Server – signals – correlations
 Correlations system:

 Pearson's correlation
coefficient for up to 15
signal pairs per server

 On demand recording
 Long recording period

possible (weeks/months)
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Server – user interface – main panel
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Server – user interface - FSB
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Server – user interface - injector
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Work status

 In progress:
 Hall 3 Ext & Master 

Oscillator 2 
connections to AQB

 To do:
 Adjust filters and 

alarms
 Hall 3 Ext. user 

panels
 Remote reset signals
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Thank you for your attention
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