Control Crate





General Description


The complete mirror support controller is contained within a single standard 19inch x 3U chassis. The unit has been designed with all of the power supplies and control electronics required for the system in a modular form to permit quick replacement of any item for test or repair. 





The control cards are standard 160mm Eurocards mounted in individual card frames, with front panels, and supported on runners in the crate to facilitate removal and replacement. The power supplies used are commercial switched mode supplys (Vero PK type Euro-modules) contained in rubust aluminium cases. The backplane is a printed circuit board mounted in the crate on centre tie bars. Its associated cabling is connected to the backplane with PCB Molex connectors. At the rear of the crate is the interface panel for coupling in the peripheral components. This panel uses Lemo connectors because of their high quality specification making them suitable for the telescope environment. 





The control crate is constructed from a standard KM6-II 3U 84HP chassis with a reduced depth of 12" to minimise the required mounting area. The position for the supplies and cards from left to right are given below.





PSU1 +24V


PSU2 +12V


PSU3 +5V


Mirror Support Crate Facilities ( MSCF ) card.


CAN network interface card.


Digital Mirror Support Controller ( DMSC ) card 1.


DMSC card 2.


DMSC card 3.


Digital Strain Gauge Amplifier ( DSGA ) card.








� REF _Ref341851952 \* MERGEFORMAT �Figure 1� is a drawing of the front of the crate showing the position of each of the supplies and cards.
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Figure � SEQ Figure \* ARABIC �1� - Control Crate Module Location


Control Crate Supplies


Mains (single phase 110V or 240V) is fed to the crate via one IEC socket and is fuse protected at 5A. This mains supplies the three switch mode PSUs required by the system. These are:





PSU1	PK240 Monovolt  +24V	( Vero No 116-010165D )1	


PSU1	PK120 Monovolt  +24V	( Vero No 116-010072C )2


PSU2	PK60	Monovolt  +12-15V	( Vero No 116-010022A ) 1,2


PSU3	PK30	Monovolt  +5V	( Vero No 116-010016D ) 1,2





			1  for UKIRT


			2  for ING





PSU1 supplies the 24V required to operate the joucomatic valves for the control system. There are two types of 24V supply used by the mirror support crate for different installations, a 10A for UKIRT and a 5A for ING. The larger supply for UKIRT is required for two reasons, firstly 4 joucomatic valves are controlled per crate, three push and one pull (the pull is not used on the ING system ) and secondly greater heat dissipation over-rating is required because of the altitude. Where the 5A PSU is used a 14HP blanking panel is inserted between the power supplies and the control cards to cover and protect the front panel area.





The output from the 24V supply is switched on and off via an external relay operated by the facilities card. The output is switched off if the facilities card detects a fault condition such as crate over temperature. For the PK240 this is achieved by linking pins 16 & 22 to 0V on the supply and for the PK120 by supplying +5V to pin 16 (w.r.t. pin 24 ). This facility can be over ridden, for any reason, by removal of the relay.





PSU2 is used to supply +12V required for the crate analogue circuitry. The magnitude of this voltage is adjusted and set via a pot on the supply’s front panel. This supply is referred to as V+, V- and AGND on the circuit diagrams.





PSU3 is the +5V supply required by the digital circuitry. This supply is referred to as +DIG and DGND on the circuit diagrams.





Each of the 0V lines from the three power supplies are fed back, and referenced to  the central earth point for the crate, located at the rear of the left hand crate side panel.











�
The Backplane


The backplane enables the interconnection of all the signals and supplies to be routed to the appropriate card from other areas within the crate. All signals are brought onto the board via 0.1 pitch Molex connectors and all the supply rails from the three power supplies via one 12 pin 0.156" Molex connector. A ground plane, which is used to common all cable screens, is connected to the board from the central crate earth point via 4mm spade terminals.





At the front of the backplane is mounted 6 DIN 41612 connectors for the system cards, at the rear are all the signal and supply connections.





� REF _Ref341849186 \* MERGEFORMAT �Figure 2� is a drawing of the backplane board showing the position of all the connectors and brief text description of the signal group.











The Rear Connector Panel





This panel consists of rows of connectors, in defined groups, and acts as the interface between the crate and all the required external componentry. The signal groups are split up to give easy and convenient access to signals on individual connectors. 





All these signal groups, with the exception of the CAN bus and comms, use LEMO connectors for the signal routing. These were chosen because they are robust, have a latching facility and enable the high packing density required for the panel. The connectors are keyed to prevent accidental mating of signals and are colour coded into groups. The CAN bus uses a twin-ax connector and the comms uses a standard 9 way


D connector.





� REF _Ref341852250 \* MERGEFORMAT �Figure 3� is a drawing of the rear panel with the associated text. 
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Figure � SEQ Figure \* ARABIC �2� - Control Crate Backplane Board
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Figure � SEQ Figure \* ARABIC �3� - Control Crate Rear Panel Arrangement








Control Crate Internal Cabling





To reduce cross-talk and noise in the environment the crate has to operate, most connectors on the rear panel are wired to the backplane using separate multicore cables with individual screens. The only exception to this are the joucomatic and switch connectors which are wired using single multistranded wires. Using screened multicore cables for these connectors was prohibitive because of the resulting large physical bulk.





The screens for each cable are commoned to the ground plane of the backplane board via the last pin on each Molex connector. At the rear panel they are terminated to the body of the connector and the connector electrically isolated from the panel using coloured insulator washers. The screens for all peripheral cabling are then terminated to the body to maintain continuity of the shielding.





The wiring diagrams for the crate are split up and referenced to individual cards in the crate for simplification and clarity. The backplane connectors are arranged in the same vertical order as they appear physically, with all pins shown. The rear panel connectors are positioned on the drawing to give an appreciation of their relative position on the panel, but only the pins used are shown.





All rear panel connectors are shown with their manufacturers part numbers or description and the text that appears on the panel.





The crate wiring diagrams are shown from figure to figure.
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Figure � SEQ Figure \* ARABIC �4� -  Control Crate Facilities Schematic
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