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                Model 7110 PCI interface map
   ============================
   PCI bus IDSEL#
   On the Midas board the following IDSEL is generated.
   PCI device
   IDSEL #
   PCI address for config cycle
   PMC # 1
   AD[16]
   0x00010xxx
   PMC #2
   AD[17]
   0x00020xxx
   VME-PCI bridge
   AD[31]
   0x80000xxx
   PCI addressing
   There are three types of PCI-defined address space:
   Configuration space Configuration space is a contiguous 256 x 8-bit
   set of addresses dedicated to each “slot” or “stub” on the bus.
   Decoding C_BE/(3-0) determines if a PCI cycle is intended to access
   configuration register space.
   Memory space
   I/O space
   PCI 9080 - PCI interface
   ========================
   The PCI 9080 chip provides several internal registers, allowing for
   maximum flexibility in bus interface design and performance. The
   register types are accessible from both the PCI and Local Buses,
   including the following:
     * 
       PCI Configuration registers
     * 
       Local Configuration registers
     * 
       Mailbox registers
     * 
       Doorbell registers
     * 
       DMA registers
     * 
       Messaging queue registers (I2O)
   Register access from the PCI bus
   --------------------------------
   The PCI 9080 PCI configuration registers can be accessed from the PCI
   bus with a type 0 configuration cycle.
   The PCI 9080 internal registers can be accessed by a memory cycle,
   with the PCI bus address that matches the base address specified in
   the PCI base address 0 for the memory mapped configuration register of
   the PCI 9080. They can also be accessed by an I/O cycle, with the PCI
   bus address matching the base address specified in the PCI base
   address 1 for the I/O mapped configuration register of the PCI 9080.
   All PCI read or write accesses to the PCI 9080 can be byte, word or
   lword accesses.
   Register access from the local bus
   ----------------------------------
   The local processor can access all the internal registers of the PCI
   9080 through either internal or external access decide logic.
   All local read and write accesses to the PCI 9080 registers can be
   bye, word or lword accesses.
   Direct Master Operation
   -----------------------
   The PCI 9080 supports direct master access of the PCI bus by the local
   processor. In a Direct Master Write, the local processor (Master)
   writes data to the PCI (Slave). In a Direct Master Read, the local
   processor (Master) reads data from the PCI (Slave) Master mode must be
   enabled in the PCI Command Register. Five registers are used to define
   Local-to-PCI access:
     * 
       Range (DMRR – 0x9C)
     * 
       Local Base Address for Direct Master to PCI Memory Register
       (DMLBAM – 0xA0)
     * 
       Local Base address for Direct Master to PCI IO/CFG Register
       (DMLBAI – 0xA4)
     * 
       PCI Configuration Address Register for Direct Master to PCI IO/CFG
       (DMCFGA – 0xAC)
     * 
       PCI Base Address (DMPBAM – 0xA8)
   The range register specifies the local address bits to use for
   decoding a local-to-PCI access. The local processor can perform only
   memory cycles. Therefor the local base address for the Direct Master
   to PCI memory register is used to decode an access to PCI memory
   space. The local base address for Direct Master to PCI IO/CFG register
   is used to decode an access to PCI I/O space or PCI configuration
   space.
   The local processor can read or write to the PCI memory. The PCI 9080
   converts the local Read/Write access. The local address space starts
   from the Direct Master Local Base Address up to the range. Remap (PCI
   base address) defines the PCI starting address.
   IO/CFG access
   When a Local Direct Master I/O access to the PCI bus is made, the
   configuration bit of the PCI configuration address register determines
   if I/O or configuration access is made to the PCI bus.
   If the configuration enable bit is clear, a single I/O access is made
   to the PCI bus. The Local Address, remapped decode address bits and
   the local byte enables are encoded to provide the address and is
   output with an I/O read or write command during the PCI address cycle.
   If the configuration enable bit is set, a CFG access is made to the
   PCI bus. In addition to enabling the configuration bit of DMCFGA, the
   user must provide all register information. The register number or the
   device number must be modified and a new CFG read/write cycle must be
   performed before other registers or devices can be accessed.
   Note: this clearly states that after programming the registers, a
   read/write access must be performed to the local bus IO space.
   PCI Configuration Registers
   ---------------------------
   The following table shows the PCI configuration register definition
   for the Model 7110. This is a standard layout for the configuration
   registers as defined in the PCI specification. The only differences
   are the local address offsets. These are adapted to the C44 addresses.
   PCI configuration registers
   C44 local offset
   D31-D24
   D23-D16
   D15-D08
   D07-D00
   PCI CFG register Address
   0x0000
   Device ID
   Vendor ID
   0x0000
   0x0001
   Status
   Command
   0x0004
   0x0002
   Class Code
   Rev ID
   0x0008
   0x0003
   BIST
   Header type
   Latency timer
   Cache Line Size
   0x000C
   0x0004
   PCI Base Address for Memory Mapped Runtime Registers
   0x0010
   0x0005
   PCI Base Address for I/O Mapped Runtime Registers
   0x0014
   0x0006
   PCI Base Address for Local Address Space 0
   0x0018
   0x0007
   PCI Base Address for Local Address Space 1
   0x001C
   0x0008
   Reserved
   0x0020
   0x0009
   Reserved
   0x0024
   0x000A
   Cardbus CIS pointer (Not Supported)
   0x0028
   0x000B
   Subsystem ID
   Subsystem Vendor ID
   0x002C
   0x000C
   PCI Base Address to Local Expansion ROM
   0x0030
   0x000D
   Reserved
   0x0034
   0x000E
   Reserved
   0x0038
   0x000F
   Max_Lat
   Min_Gnt
   Interrupt Pin
   Interrupt Line
   0x003C
   The PCI 9080 PCI configuration registers can be accessed from the PCI
   bus with a type 0 configuration cycle.
   The PCI 9080 internal registers can be accessed by a memory cycle,
   with the PCI bus address that matches the base address specified in
   the PCI Base Address 0 for memory mapped configuration register of the
   PCI 9080.
   They can also be accessed by an I/O cycle with the PCI bus address
   matching the base address specified in the PCI Base Address 1 for the
   I/O mapped configuration register of the PCI 9080.
   Local bus access to internal registers
   The local processor can access all the internal registers of the PCI
   9080 through either internal or external address decode logic.
   Universe VME-PCI interface
   ==========================
   The Universe Control and Status Registers (UCSR) occupy 4 Kbytes of
   internal memory. This 4 Kbytes is logically divided into three groups.
   PCI configuration space (PCICS)
   Universe Device Specific Registers (UDSR)
   VMEbus Control and Status Registers (VCSR)
   The Universe registers are little endian.
   The access mechanisms for the UCSR are different depending upon
   whether the register space is accessed from the PCI bus or the VMEbus.
   Register access from the PCI bus
   --------------------------------
   There are two mechanisms to access the UCSR space from the PCI bus:
   through Configuration space or through the PCI defined base address
   register.
   When the UCSR space is accessed as Configuration space, it means that
   the access is externally decoded and the Universe is notified via
   IDSEL# (sort of chip select). Since the register location is encoded
   by a 6-bit register number, only the lower 256 bytes of the UCSSR can
   be accessed as configuration space (this corresponds to the PCICS in
   the UCSR space). So only the PCI configuration registers are
   accessible through PCI.
   To access the other UCSR register through Memory or I/O space, the
   base address of the PCI_BS register must first be programmed. Since in
   Memory or I/O space the UCSR registers are located as address offsets
   from the base address programmed into the BS field in the PCI_BS
   register.
   Memory or I/O access
   The UCSR space can be configured as Memory or I/O space at power up.
   An external pin determines if the UCSR space is accessible as Memory
   or I/O space. The user is free to locate the UCSR register anywhere in
   the 32-bit Memory or I/O space.
   Register access from the VMEbus
   -------------------------------
   There are two mechanisms to access the UCSR space from the VMEbus. One
   method uses the VMEbus Register Access Image (VRAI) which allows the
   user to put the UCSR in an A16, A24 or A32 address space. The VRAI
   approach is used in the PCI project. The other way to access the UCSR
   is as CR/CSR space, where each slot in the VMEbus system is assigned
   512 Kbytes of CR/CSR space.
   Universe Interfaces
   -------------------
   VMEbus Interface
   VMEbus slave The Universe acts like a VME slave when accessed from the
   VMEbus.
   VMEbus master The Universe becomes a VMEbus master when the VME master
   interface is internally requested by the PCI Bus Slave Channel, the
   DMA Channel or the Interrupt channel.
   PCIbus Interface
   PCI slave The Universe acts like a PCI slave when accessed from the
   PCI bus.
   PCI master The Universe becomes PCI master when the PCI master
   interface is internally requested by the VME slave Channel or the DMA
   channel.
   Slave Image programming
   -----------------------
   The Universe recognizes two types of access on its bus interface:
   access destined for the other bus, and accesses decoded for its own
   register space.
   VME slave images
   The Universe accepts accesses from the VMEbus within specific
   programmed slave images. Each VMEbus slave image opens a window to the
   resources of the PCI bus. The Universe allows four different VME slave
   images to be programmed.
   Vmebus fields for VME slave images
   Decoding for VMEbus access is based on the address. Before responding
   to an external VMEbus master, the address must lie in the window
   defined by base and bound addresses
   Field
   Register bits
   description
   Base
   BS[31:12]
   multiples of 4 or 64 Kbytes
   Bound
   BD[31:12]
   multiples of 4 or 64 Kbytes
   Address space
   VAS
   A16,A24,A32,User 1,User 2
   Mode
   SUPER
   supervisor
   Type
   PGM
   program and/or data
   PCI bus fields for VME Slave images
   The PCI bus fields specify how the VMEbus transaction is mapped to the
   appropriate PCI bus transaction. The translation offset allows the
   user to translate the VMEbus address to a different address on the PCI
   bus.
   Field
   Register bits
   description
   Translation offset
   TO[31:12]
   Offset VMEbus slave address to a selected PCI address
   Address space
   LAS
   Memory, I/O, configuration
   RMW
   LLRMW
   RMW enable bit
   Control fields for VME slave images
   The control fields allow the user to enable a VMEbus slave image, as
   well as specify how reads and writes will be processed.
   Field
   Register bits
   description
   Image enable
   EN
   Enable bit
   Posted write
   PWEN
   Posted write enable bit
   Prefetched read
   PREN
   Prefetched read enable bit
   Enable PCI D64
   LD64EN
   Enables 64-bit PCI bus transactions
   PCI Bus Slave Images
   PCI bus fields for PCI slave images
   Decoding for VMEbus access is based on the address. Before responding
   to an external VMEbus master, the address must lie in the window
   defined by base and bound addresses
   Field
   Register bits
   description
   Base
   BS[31:12]
   multiples of 4 or 64 Kbytes
   Bound
   BD[31:12]
   multiples of 4 or 64 Kbytes
   Address space
   LAS
   Memory, I/O, configuration
   VMEbus fields for PCI Slave images
   The PCI bus fields specify how the VMEbus transaction is mapped to the
   appropriate PCI bus transaction. The translation offset allows the
   user to translate the VMEbus address to a different address on the PCI
   bus.
   Field
   Register bits
   Description
   Translation offset
   TO[31:12]
   Translates address supplied by PCI master to a specified VMEbus
   address
   Maximum data width
   VDW
   8,16,32 or 64 bits
   Address space
   VAS
   A16,A24,A32, CR/CSR, User 1,User 2
   Mode
   SUPER
   supervisor
   Type
   PGM
   program or data
   Cycle
   VCT
   Single or block
   Control fields for PCI bus slave images
   The control fields allow the user to enable a VMEbus slave image, as
   well as specify how reads and writes will be processed.
   Field
   Register bits
   Description
   Image enable
   EN
   Enable bit
   Posted write
   PWEN
   Posted write enable bit
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