CCB INTERNAL INSTRUMENT MONITORING SYSTEM
The CCB’s Internal Instrument Monitoring System can be viewed as being comprised of eight
addressable, asynchronous, multiplexed, hybrid (digital + analog) ports arrayed as follows…

Port 0…     Used to asynchronously read the configuration status (/CFG DONE & /CFG ERROR),

                   operating status (HEARTBEAT), and POWER SUPPLY levels of FPGA 1 located on

                   the 1st Daughter Card which is installed in BACKPLANE SLOT 0 (leftmost)

Port 1…     Used to asynchronously read the configuration status (/CFG DONE & /CFG ERROR),

                   operating status (HEARTBEAT), and POWER SUPPLY levels of FPGA 2 located on

                   the 2nd Daughter Card which is installed in BACKPLANE SLOT 1 (2nd from left)

Port 2…     Used to asynchronously read the configuration status (/CFG DONE & /CFG ERROR),

                   operating status (HEARTBEAT), and POWER SUPPLY levels of FPGA 3 located on

                   the 3rd Daughter Card which is installed in BACKPLANE SLOT 2 (3rd from left)

Port 3…     Used to asynchronously read the configuration status (/CFG DONE & /CFG ERROR),

                   operating status (HEARTBEAT), and POWER SUPPLY levels of FPGA 4 located on

                   the 4th Daughter Card which is installed in BACKPLANE SLOT 3 (rightmost)

Port 4…     (SPARE)  Available for future design enhancements (No support circuitry implemented)
Port 5…     (SPARE)  Available for future design enhancements (No support circuitry implemented)
Port 6…     Used to asynchronously read two Ethernet IP ADDRESS ID switches plugged into

                   the CCB’s CONSOLE PORT as part of a standard test cable.  This port is normally

                   accessed only during initial installation or following an OPERATOR RESET and
                   returns two digital bits mapped as follows…

                        Scidyne GPIO-104, PC-4 = IP ID 0 (Normally “/CFG ERROR” in other ports)
                        Scidyne GPIO-104, PC-5 = IP ID 1 (Normally “/CFG DONE” in other ports)    
                   NOTE:  At present, Port 6 has no analog input capabilities

Port 7…     Used to asynchronously read the configuration status (/CFG DONE & /CFG ERROR),

                   operating status (HEARTBEAT), and POWER SUPPLY levels of FPGA 0 located on

                   the Master Card (Backplane)

For more details concerning the implementation, mapping, scaling, and functionality of individual

monitor ports, see the following two accompanying documents… 

     1)  “CCB INTERNAL INSTRUMENT MONITORING CAPABILITIES”

     2)  “CCB GPIO-104 INPUT & OUTPUT SUMMARY”
SCIDYNE ANALOG & DIGITAL I/O ASSIGNMENTS
ANALOG INPUTS…

Note: All eight analog channels are set up to accept + 5.000Vdc FULL SCALE inputs.  All voltages

          being monitored are buffered and scaled to present a nominal +2.500Vdc (1/2 FULL SCALE)

          under normal operating circumstances.

See the accompanying document titled “CCB GPIO-104 INPUT & OUTPUT SUMMARY” for more details concerning the mapping, addressing, scaling, and allowable operating ranges of all analog inputs…

Ain 0 (muxed)…   Used to monitor the + 1.2VD power supply voltages of all five FPGA “domains”

Ain 1 (muxed)…   Used to monitor the + 2.5VD power supply voltages of all five FPGA “domains”

Ain 2 (muxed)…   Used to monitor the + 3.3VD power supply voltages of all five FPGA “domains”

Ain 3 (muxed)…   Used to monitor the + 5.0VA power supply voltages of all five FPGA “domains”

Ain 4 (muxed)…   Used to monitor the duty cycles of all five FPGA HEARTBEATS *
Ain 5…                  Used to monitor the + 12V(FAN) input power supply voltage (not muxed)

Ain 6…                  Used to monitor the + 8V(ANA) input power supply voltage (not muxed)

Ain 7…                  Used to monitor the + 5V(DIG) input power supply voltage (not muxed)
*  As an indication of “good health”, each FPGA generates a 50% duty cycle square wave

    HEARTBEAT output.  This 3.3V logic square wave is then conditioned using a one-pole

    passive filter, yielding an average DC level of approximately + 1.65Vdc.  This voltage is

    then buffered and scaled to approximately + 2.50Vdc (under normal circumstances).  If a 
    particular FPGA should become “stuck”, then it’s assumed that its HEARTBEAT output

    will remain in a fixed state (either LOW or HIGH).  If the HEARTBEAT output is “stuck”

    LOW, then the corresponding analog voltage will be near 0.0Vdc.  If the HEARTBEAT

    output is “stuck” HIGH, then the corresponding analog voltage will be near + 3.3Vdc.
ANALOG OUTPUTS…

Note:  Although none of the four Scidyne GPIO-104 analog outputs are currently being used in the

           CCB, they are made available at wiring points located on the Master Card; thereby allowing  

           for possible future design enhancements.

DIGITAL I/O…
Note:  The Scidyne GPIO-104 is equipped with an industry standard 82C55 Parallel Peripheral

            Interface chip with three fully-configurable, 8-bit parallel ports supporting a variety of

            hardware handshake modes.  In our case, all three ports are configured in MODE 0.
            which is the simplest interface mode, providing NO hardware handshake.  In addition,

            PORTS A and B, along with the lower nybble of PORT C are set up as outputs; while

            the upper nybble of PORT C is set up as inputs.

See the accompanying document titled “CCB GPIO-104 INPUT & OUTPUT SUMMARY” for more details regarding mapping, configuration, and usage of all parallel I/O lines…
PA 0 (out) “SAMPLE”…               Indicates the CCB is currently in its “SAMPLE” mode

PA 1 (out) “FPGA 4 DONE”…     Indicates FPGA 4 is DONE loading its configuration bitstream 

PA 2 (out) “FPGA 3 DONE”…     Indicates FPGA 3 is DONE loading its configuration bitstream 

PA 3 (out) “FPGA 2 DONE”…     Indicates FPGA 2 is DONE loading its configuration bitstream

PA 4 (out) “FPGA 1 DONE”…     Indicates FPGA 1 is DONE loading its configuration bitstream

PA 5 (out) “FPGA 0 DONE”…     Indicates FPGA 0 is DONE loading its configuration bitstream

PA 6 (out) “SYSTEM OK”…        Indicates all FPGA’s present have healthy HEARTBEATS
PA 7 (out) “PWR OK”…               Indicates all POWER SUPPLIES are within acceptable limits
PB 0 (out) “FPGA 4 ERROR”…  Indicates FPGA 4 encountered a CONFIGURATION ERROR
PB 1 (out) “FPGA 3 ERROR”…  Indicates FPGA 3 encountered a CONFIGURATION ERROR

PB 2 (out) “FPGA 2 ERROR”…  Indicates FPGA 2 encountered a CONFIGURATION ERROR

PB 3 (out) “FPGA 1 ERROR”…  Indicates FPGA 1 encountered a CONFIGURATION ERROR

PB 4 (out) “FPGA 0 ERROR”…  Indicates FPGA 0 encountered a CONFIGURATION ERROR

PB 5 (out) “CALIB”…                   Indicates the CCB has entered a fixed “CALIBRATION” mode ** 

PB 6 (out) “DUMP”…                    Indicates the CCB is currently in its “DUMP” mode
PB 7 (out) “TEST”…                      Indicates the CCB is currently in its “TEST” mode

PC 0 (out) “MON SEL 0”…          Least Significant Bit of 3-bit monitor port address bus

PC 1 (out) “MON SEL 1”…          Next Significant Bit of 3-bit monitor port address bus

PC 2 (out) “MON SEL 2”...           Most Significant Bit of 3-bit monitor port address bus

PC 3 (out) “/FORCE CFG”…       Pulse this line LOW briefly to CONFIGURE ALL FPGA’s
PC 4 (in) “SM /CFG ERROR”… Returns CONFIGURATION ERROR status of each FPGA

                                                         (LOW = CONFIGURATION ERROR at the addressed FPGA)

PC 5 (in) “SM /CFG DONE”…    Returns CONFIGURATION DONE status of each FPGA

                                                         (LOW = CONFIGURATION DONE at the addressed FPGA)

PC 6 (in) “ALL CFG DONE”…   Open-drain, OR-tied line indicating CONFIGURATION DONE
                                                         status of ALL FPGA’s (HIGH = ALL DONE)
PC 7 (in) “HIGH TEMP”…          A HIGH level indicates that the CCB’s enclosure has reached an

                                                         operating temperature equal to or greater than 50 degrees C

** Here it’s assumed that, for the purposes of testing and evaluation, the CCB might occasionally

     be placed in a fixed “CALIBRATION” mode under which one of the receiver’s calibration
     sources is switched on continuously.  This “CALIB” mode would most likely be used in

     conjunction with the CCB’s “DUMP” mode, providing a continuous stream of sampled data
     representative of either the “CAL A” or the “CAL B” calibration source.

     NOTE:  This particular feature may be relegated to the “future design enhancements” category.
