9	Front End Electronics


9.4.2  Forward Readout Electronics


9.4.2.1  VME Readout Crates


The digitizers for the PMT signals will be implemented on 32-channel boards, 9Ux400mm Eurocard format, with VMEbus signals on the P1 connector (referred to as “VME modules” for simplicity).  Each module will consist of a PCB of conventional design, fabricated of .062 in. thick FR-4 material, with SMT components on both sides.  It is likely that groups of 3 digitizer channels will be assembled on a small “daughtercard” for ease of assembly and testing, and that 10 daughtercards will mount on a VME module.  All components except connectors will be surface-mounted.  Front panel hardware and board stiffeners will be Eurocard standard.


Assembly will be performed by an outside vendor, using conventional pick-and place component installation and infra-red reflow soldering.  Mechanical components will also be installed by the vendor.  


A 9U crate of standard size will house up to 16 VME modules.  A standard VME-16 P1 backplane will be installed, along with a power distribution backplane and coaxial ribbon connectors for PMT input signals.  An existing standard such as the CERN V430 specification will be chosen for power distribution.  The crate will be custom-manufactured to our specifications by an outside vendor.


9.4.2.2  PMT  Bases and Interconnects


The PMTs are housed in individual shielded enclosures, with a simple PCB soldered to each.  The PCB contains the voltage-multiplier portion of a Cockroft-Walton generator as described in Section 8.7.  Each PMT base has two connectors, a coaxial signal output connector, and a multi-pin control connector for the high-voltage generator.  The high voltage is generated inside the PMT base, so the interconnections themselves are low voltage.


The PCBs for the PMT bases will be assembled and conformally coated by an outside vendor using standard techniques.  Final assembly of the PCB to the PMT and installation in the base enclosure will be performed in-house at a collaborating institution’s shop.


Interconnection cables will be manufactured by an outside vendor to CMS specifications, and tested in-house.


9.4.2.3  External Interconnects


This section refers to all off-detector connections which leave the HF platform.  The majority by number are the fiber-optic data cables.  Each 32-channel module has 11 data cables, which are identical in function to those described in Section 9.4.1.5.


220VAC power is supplied to each rack in a conventional manner.  Low voltage is generated in each crate using a conventional power supply.  Cooling water is also supplied to each rack.  Two fiber-optic connections are required for each rack for the clock (TTC system) and detector control.


9.4.2.4  Installation


The PMTs with bases will be installed while the detector final assembly is done in the experimental hall.  Electronics racks containing VME readout and high voltage control crates will be installed on the exterior of the detector.  Cables will then be run from the PMTs to the racks.


9.4.2.5  Quality Control, Assurance and Monitoring


In general, the same procedures will be followed as for the remainder of HCAL (See section 9.4.1.7).  The custom ICs will be processed as described there.  The VME modules will be tested in a dedicated test station in-house after assembly.  Each VME crate will be similarly tested in-house.
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