The Dfl High Voltage SystemS.Ahn, F.Bartlett, S.Fuess, S.Krzywdzinski, B.MacKinnon, L.PaternoFermi National Accelerator LaboratoryBatavia, IL 60510, USAABSTRACTThe Dfl experiment at the Fermilab Tevatron Collider uses approximately 1000 independently controlled highvoltage supplies in the detector. The VME-based front-end of the high voltage system employs Motorola 68020processors running the pSOS operating system. Host processes, running on VAX/VMS computers, communicateto the front-end computers via a local area network. The Dfl Control Data Acquisition package, CDAQ, handles allthe communication between the host and the front-end. The front-end hardware and software is structured to ensurerobustness and flexibility. The host software provides intelligent and intuitive high-level control and monitoring ofthe entire Dfl high voltage system, which helps optimize the response of detector components.I.OVERVIEW OF THE SYSTEMThe Dfl [1] detector consists of several components which have distinct high voltage requirements. Within adetector component high voltage modules of differing characteristics are used. The design goal of the Dfl highvoltage system was to optimize the detector performance by meeting the individual and collective high voltage needsfor the 1000 high voltage supplies. The operation of the detector also demands an uninterrupted and accurate supplyof high voltage for long periods of time. Reliability is the most critical requirement for the system. The data takingconditions change frequently and requires the control and monitoring of the entire system with minimum effort. Thehigh voltage system must be robust, flexible, intelligent and intuitive. The Dfl high voltage system meets most ofthese requirements.The high voltage system consists of front-end systems and host-level processes which communicate through thestandard Dfl control path [2]. An individual front-end is a VMEbus-based system with six Motorola 68020microprocessors handling up to 192 high voltage supplies. Dfl employs 7 functionally identical replications of thisfront-end unit. The host contains a set of processes on VAX/VMS which are part of the Dfl control and monitoringsystem. The host processes use CDAQ services to communicate with front-end nodes which reside on token-ring.In the following sections we will discuss the various components of the system and our experience with it.II.HARDWAREThe Dfl high voltage hardware consists of VMEbus-based high voltage modules [3], a crate controller, micro-processors that control the high voltage hardware and a token ring for communication with external systems. A . High Voltage modulesA high voltage module consists of a control board and 8 independently controllable high voltage supplies. There are7 types of supplies with differing resolutions and voltage and current limits. The resolution is determined by therange of the 15 bit ADC and the maximum voltage limit. A typical supply provides up to 5.5 kV at a current of 1mA.High voltage is generated by a pulse-width modulator and a Cockroft-Walton voltage multiplier (fig.1) The suppliesdeliver voltage linearly over a wide range. The accuracy of the delivered voltage is largely determined by the noiselevel of the high voltage components which are typically 0.05% of the full voltage. The supplies also exhibit longterm stability when properly installed and maintained. For the 5.5 kV supply the long term voltage stability is betterthan 10 volts over 6 months.

Missing Hardware EnableCmdDisableCmd

SetOffCmdSetOnCmd

BeginRampCmd SetOffCmd ResetTripCmd

SetOffCmd SetOnCmdSetOffCmd

Subordinate Processor States

TripSignal TripSignal BeginRampCmd

Master Processor StatesResetTripCmd

SetOffCmd SetOffCmd

Hardware Present

PauseRampCmd TripSignal TripSignal Disabled

Pause TrippedHold

Ramp OffOn Tripped Initializing

Offline TargetVoltageorPauseRampCmd Off Control Data Acquisition

Control UserDisplay

Request/Response

HV Control

Global HV Command

Hardware Device Database FilteredMessageControlHVDetector

Alarm Processes Event

Messages

Control Event

Message

User Command User

Message EventMessage

Heartbeat Message FilterProfile

Event