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                TECHNICAL SPECIFICATIONS
   OF THE PILOT MCM
   The readout electronics of the ALICE Silicon Pixel Detector sits on a
   ceramic hybrid MCM. The dimensions of this hybrid are detailed at the
   end of this document. The total thickness of the complete MCM should
   not exceed 2mm.
   The experiment needs two versions of MCM for the right and the left
   part of the detector. In 60 MCM each, thus 120 in total are needed.
   The maximum height of all components mounted on the MCM should not
   exceed 1.4 mm. Four chips and an optical package will be placed on the
   MCM; the digital pilot chip, the analog pilot chip, the FADC chip, the
   serializer chip GOL and the optical package containing one laser and
   two PIN diodes. As well as these active devices there will be a number
   of passive devices in the format 0402. One flex Kapton (10 signals)
   should also be soldered on the MCM with thermo compression technology.
   The four chips are delivered to us in diced unpackaged form. In order
   to improve the testing procedures we would like, if possible, to
   package the four chips. Alternatively, the naked die could be probe
   tested prior to mounting on the MCM.
   If packaging were possible, the physical constraints for the packages
   would be (smaller would be better!):
     1. 
       Analog pilot chip: 8mm x 8mm x 1.4mm
     2. 
       FADC chip: 7mm x 7mm x 1.4mm
     3. 
       Digital pilot chip: 9 mm x 11.5 mm x 1.4 mm.
     4. 
       GOL chip: 8mm x 8mm x 1.4mm
   Packages should contain under each chip two power planes (GND and
   VCC). If possible the packages should allow for testing in a
   commercial socket
   Once the chips have been packaged they need to be tested individually
   using prepared test patterns and test benches.
   The working chips have then to be mounted on the MCM. To verify proper
   connections between devices, JTAG boundary scan tests should
   performed.
   At the end the full MCM functionality is going to be tested.
   
   Fig 1 Prototype of the MCM with diced chips.
   Specifications on each chip are described in detail in the following
   paragraphs.
   A_PILOT
   =======
     * 
       Die size: 4mm x 2mm
     * 
       Die thickness: 300µm
     * 
       # I/O pads: 64
     * 
       Pad pitch: 94µm & 125µm
   Hyperlinks to more detailed information:
     * 
       a_pilot.prt (pin name, number)
   http://morel.home.cern.ch/morel/Pilot%20mcm/a_pilot.prt
     * 
       a_pilot.jpg (photo of the chip)
       http://morel.home.cern.ch/morel/Pilot%20mcm/a_pilot.jpg
     * 
       a_pilot.pdf (circuit diagram of the chip)
   http://morel.home.cern.ch/morel/Pilot%20mcm/a_pilot.pdf
     * 
       a_pilot.gds (general data stream file)
   http://morel.home.cern.ch/morel/Pilot%20mcm/a_pilot.gds
   D_PILOT (prototype version, final version described below)
   ==========================================================
     * 
       Die size: 6mm x 4mm
     * 
       Die thickness: 300µm
     * 
       # I/O pads: 117
     * 
       Pad pitch: 125µm
   Hyperlinks to more detailed information:
     * 
       d_pilot.prt (pin name and pin number)
       http://morel.home.cern.ch/morel/Pilot%20mcm/d_pilot.prt
     * 
       d_pilot.jpg (photo of the chip)
   http://morel.home.cern.ch/morel/Pilot%20mcm/d_pilot.jpg
     * 
       d_pilot.pdf (circuit diagram of the chip)
   http://morel.home.cern.ch/morel/Pilot%20mcm/d_pilot.pdf
     * 
       d_pilot.gds (general data stream file)
   http://morel.home.cern.ch/morel/Pilot%20mcm/d_pilot.gds
   GOL
   ===
     * 
       Die size: 3.875mm x 3.875mm
     * 
       Die thickness: 300µm
     * 
       # I/O pads: 61 I/O
     * 
       Pad pitch 125µm
   Hyperlinks to more detailed information:
     * 
       gol.prt (pin name and pin number)
   http://morel.home.cern.ch/morel/Pilot%20mcm/GOL.prt
     * 
       gol.jpg (photo of the chip)
   http://morel.home.cern.ch/morel/Pilot%20mcm/GOL.jpg
     * 
       gol.pdf (circuit diagram of the chip)
   http://morel.home.cern.ch/morel/Pilot%20mcm/GOL.pdf
     * 
       GOL_pin assignments.doc
   http://morel.home.cern.ch/morel/Pilot%20mcm/GOL_pin assignments.doc
   D_PILOT (final version 09/2003)
   ===============================
   The final version of the digital pilot will be available in September
   2003 and should be taken into account for the design of the final
   package.
     * 
       Dimension of the chip not yet defined
     * 
       Die thickness: 300µm
     * 
       # I/O pads: 130
     * 
       Pad pitch: 125µm
   FADC
   ====
   The exact definition of the FADC is not available yet.
     * 
       Dimension of the chip not yet defined (< 2mm x 2mm)
     * 
       Die thickness: 300µm
     * 
       # I/O pads: < 30 I/O
     * 
       Pad pitch: 125µm
   OPTICAL PACKAGE.
   The optical package contains one laser and two pin diodes. This
   component will be glued on the MCM and connected with 6 bonding wires.
   The bonding connections and the three fibers outputs (1.5 meter
   length) should be protected with a glob top.
   The temperature during assembling process should never exceed 80C.
   Dimension of the optical package are 16mm x 6mm x 1.2mm
   A placement example of the components on the right and left MCM is
   shown below. The package sizes given above are maximum size.
   r
   ight MCM
   
   Left MCM
   Questions
     1. 
       Would your company consider participating in such a project?
     2. 
       Do you consider packaging to be feasible given our tight
       mechanical constraints and the numbers involved?
     3. 
       Is your company capable of testing the packaged chips?
     4. 
       If not, would you be capable of probe testing the naked die?
     5. 
       Is your company able and willing to assemble such an MCM?
     6. 
       Can full functional testing of the completed MCM be carried our by
       your company?
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