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Table 1.

Introduction

When using the Intel® 80314 1/0 Processor Companion Chip (hereafter “80314”) on a host bus
adapter, the designer must decide how to make best use of the capabilities of the device for
functions such as host communication and error recovery. This document presents relevant design
considerations, such as the use of the doorbell and mailbox registers.

Host Messaging with Doorbells and Mailboxes

The 80314 Multi-Processor Interrupt Controller (MPIC) block contains both a doorbell and a
mailbox mechanism to facilitate host messaging. These mechanisms provide a means for the
adaptor card to make an interrupt request to the host and to pass messages. The key difference
between doorbells and mailboxesis how each triggers the interrupt. For mailboxes, a write to the
message register triggers the interrupt. For doorbells, however, the message register is separate
from the register that triggers the interrupt.

The interrupts normally associated with doorbells and mailboxes are one of the four MPIC output
interrupts. These interrupts are designed primarily for raising interrupts to the Intel X Scal e®
processors. As aresult, using one of these interrupts as ahost interrupt (PCI INT) requires
dedicating an FIQ/IRQ signal normally used for processor interrupts. In addtion, de-assertion of
the interrupt triggered by these mechanisms is a two-step process involving aread of the interrupt
vector followed by an end-of-interrupt (EOI) write.

An aternate method for asserting a PCI INT using the PCI Interrupt Assertion Register (IRP_PIA)
at offset 0x190 is described in Section 2.3. This method is the recommended host messaging /
interrupt method; it involves using the doorbell register to pass messages and the IRP_PIA to
assert/de-assert the host PCI interrupt.

Table 1 summarizes the methods available for host messaging and identifies recommended
solutions.

Host Messaging Mechanisms

Method Notes

Doorbell Messaging Register plus Best for 80314-to-host communications due to the efficiency of raising
IRP_PIA (Recommended Method) PCl interrupts.

Best for host-to-80314 communications in which only an INT is needed
(not a message) or where only a message is needed (not an INT). This
method is not optimal for hosting communications with the 80314
because of how the interrupt works.

Doorbells

Best for host-t0-80314 communications in which both a message and
Mailboxes an INT must be passed. This method is not optimal for hosting

communications with the 80314 because of how the interrupt works.

The remainder of this section discusses the three host messaging / interrupt methods—doorbell
(Section 2.1), mailbox (Section 2.2), and doorbell+IRP-PIA (recommended) (Section 2.3).
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Doorbells

When the host needs to generate an interrupt for the companion chip, it can use one of the four
doorbell (or mailbox) registers provided by the MPIC. Using the doorbells requires some initia
setup and configuration, described as follows:

1. Configurethe destination: The doorbells can be configured to assert any of the four MPIC
outputs by means of the Doorbell Destination Registers at offsets 0x208, 0x214, 0x220, and
0x22c. The lower four bits of this register constitute a bitmap that indicates which output(s)
are fired when the doorbell is activated, as shown in thistable:

Bit 3 Bit 2 Bit 1 Bit 0

INT3/IRQ1 INT2/IRQO INT1/FIQ1 INTO/FIQO

2. ConfiguretheVector, Priority and Enable: The Doorbell Vector/Priority Registers at offsets
0x204, 0x210, 0x21c, and 0x228 must be configured both to enable the doorbell and to define
the priority the generated INT has when asserted. In addition, the VECTOR field must be
programmed in order for the MPIC to provide this value when the core processor
acknowledges the interrupt by means of aread of the CPU Interrupt Acknowledge Register.

3. When the doorbells are configured and enabled, the host simply writes to the Doorbell
Activate Register at offset 0x200 to assert the interrupt. Optionally, the host can use any or al
of the Doorbell Messaging Registers at offsets 0x20c, 0x218, 0x224, and 0x230 to pass 32-bit
messages back and forth for context, status, commands, and so on.

4. Theinterrupt de-asserts by means of the firmware reading the appropriate CPU Interrupt
Acknowledge Register and performing awrite cycle to the appropriate CPU End of Interrupt
Register.

Mailboxes

When the host needs to generate an interrupt for the companion chip, it can use one of the four
mailbox (or doorbell) registers provided by the MPIC. Using the mailbox requires some initial
setup and configuration, described as follows:

The key difference between the mailboxes and doorbell mechanismsis how the interrupt is
generated, either by means of the activate bit for the doorbell or by writing a message for the
mailboxes.

1. Configurethe destination: The mailboxes can be configured to assert any of the four MPIC
outputs by using the Mailbox Destination Registers at offsets 0x288, 0x294, 0x2A8, and
0x2B8. The lower four bits of the register constitute a bitmap that indicates which output(s)
are fired when the mailbox message register is written, as shown in this table:

Bit 3

Bit 2

Bit 1

Bit 0

INT3/IRQ1

INT2/IRQO

INT1/FIQ1

INTO/FIQO
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Table 2.

2. Configurethe Vector, Priority and Enable: The Mailbox Vector/Priority Registers at offsets
0x284, 0x294, 0x2a4, and 0x2b4 must be configured both to enable the mailbox and to define
the priority the generated INT has when asserted. In addition, the VECTOR field must be
programmed in order for the MPIC to provide this value when the core processor
acknowledges the interrupt by means of aread of the CPU Interrupt Acknowledge Register.
Note that the mailbox message registers do not function if the interrupt is masked in this
register (unlike the doorbell messaging register).

3. Once the mailboxes are configured and enabled, the host simply writes a 32-bit message to the
Mailbox Registers at offsets 0x280, 0x290, 0x2a0, and 0x2b0 in order both to post the message
and to assert the interrupt.

4. Theinterrupt de-asserts by means of the firmware reading the appropriate CPU Interrupt
Acknowledge Register and performing awrite cycle to the appropriate CPU End of Interrupt
Register.

Doorbell Messaging Register plus IRP_PIA (Recommended
Method)

This method utilizes the PCI Interrupt Assertion Register (IRP_PIA) at offset 0x190 (Table 2) and
requires some additional configuration of the existing Interrupt Control Register at offset 0x190.
Thisregister, like all other registers within the device, is accessible from firmware as well as by
means of the host through PFAB_BARO. The doorbell messaging register (discussed in

Section 2.1) can be used in conjunction with this method to comprise a complete interrupt and

messaging facility.

M essages are passed by means of the Doorbell Messaging Registers at offsets 0x20c, 0x218,
0x224, and 0x230 to pass 32-bit messages back and forth as described in Section 2.1. Do not
configure the MPIC for doorbell-triggered interrupts. For the doorbell+IRP_PIA method,
interrupts are asserted or de-asserted by writing bit[28] of the IRP_PIA register. Writing a 1 asserts
PCI interrupt INTA, and clearing the bit de-asserts the interrupt. Table 2 describes the setup
conditions required for this method to operate correctly.

PCI Interrupt Assertion Register

PCl Interrupt Assertion
Register Offset: 0x190

Bit Default Description
31:29 - Reserved
Writing a 1 asserts PCl interrupt INTA. Clearing the bit de-asserts the interrupt. Note the following
requirements for this bit to function:
* The PCI block must be configured with RST_DIR =0
28 0 . IRP_CFG_CTL (0x180) INTA_TYPE field must be 01b
- IRP_CFG_CTL (0x180) LOC_INT_DEST must be 01b
« IRP_CFG_CTL (0x180) INTA_DIR must be 1b
27:.0 - Reserved
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