PCI LazyDog

Introduction:

This document describes very briefly how to get a quick start in using the AHB/PCI bridge. It describes how to access the bridge as an AMBA AHB master

How do I do…

1. …configuration cycles?

I. The AHB BA for this access is 0xFFF10000 (256k)

II. Sub-vector (15:11) in the address specifies the device, or IDSEL, selection of the access. Each IDSEL in a PCI system is connected to one of the Address/data lines on the bus. A value of 0x15 at this vector will select AD(31) on the PCI bus. A value of 0x00 will select AD(10). A value greater than 0x15 will result in no IDSEL generation.

III. Sub-vector (10:8) selects the function number for multi-functional PCI devices.

IV. Sub-vector (7:2) selects configuration register offset at the selected device.

V. The CFTO status bit at APB address offset 0x00 will indicate whether the access was successful (0) or master aborted (1).

Example 1: Read BAR0 for a single-function device with IDSEL connected to AD(28).

Solution: Do a simple AHB read access to address 0xFFF1A110.

2. …memory write cycles

I. The AHB BA for this access is 0xF0000000.

II. Check that BMEN is set.

III. Write 0x0 to WCOM config register (command ‘memory write’).

IV. Write the four MSB bits of the PCI address to PSIM.

V. Write the actual data to the location of the PCI AHB slave on the AHB bus together with the address offset (LSB (27:0)). 

VI. The PCI master posts the data to the target unit on the selected address. Note that the PCI master takes no responsibility of that write data reaches it final destination behind the receiving PCI target. A read-back transaction is needed to verify written data.

Example: Write one data word (0x12345678) to a PCI target with base address 0xe4000000 with an address offset of 0x480.

Solution: Read and mask bit 11 at address 0x80000000. If set, verify that bit 10 at the same address is ‘0’. Write 0xE to bits 31:28 at the same address. Write 0x12345678 to address 0xF4000480.

3. …memory read cycles

I. The AHB BA for this access is 0xF0000000.

II. Check that BMEN is set.

III. Write the four MSB bits of the PCI address

IV. Request ‘Read’ at the target location.

V. The PCI master will now give a ‘retry’ response until valid read data is ready.

VI. The PCI master will finish the transaction, either by give a ‘OK’ response together with valid data, or give an ‘Error’ response.

Example: Read one data word from location 0xCF800300 on the PCI bus.

Solution: Read and mask bit 11 at address 0x80000000. If set, write 0xC to bits 31:28 at the same address. Now request a word from address 0xFF800300 on the AHB bus. Wait for an ‘OK’ or ‘Error’ response.

4. …memory burst write cycles

I. The AHB BA for this access is 0xF0000000.

II. Check that BMEN is set.

III. Choose write command by writing ‘1’ or ‘0’ to WCOM config register (command ‘memory write’). Note that the ‘memory write and invalidate’  enable bit must have been enabled in the configuration space, or else WCOM cannot be written.

IV. Write the four MSB bits of the PCI address to PSIM.

V. Begin the data burst with a ‘Non-Sequential’ write cycle. 

VI. Continue the burst with ‘Sequencial’ or ‘Busy’ cycles. 

VII.  The burst finishes either when the master inserts a ‘Non-sequential’ or an ‘Idle’ cycle (or deselects the AHB slave), or when the internal buffer FIFO is full. 

VIII. The PCI master will now return a ‘retry’ response until current transaction is finished and the core is ready to fetch more data.

Example: Write four words to a device located at PCI address 0xCB000000.

Solution: Read and mask bit 11 at address 0x80000000. If set, write ‘1’ or ‘0’ to bit 10 at the same address. Write 0xC to bits 31:28 at the same address. Now write the first word to address 0xFB000000 on the AHB bus. Continue the burst by doing ‘Sequencial’ transfers until all four words are written. To insert wait-states, the AHB master needs to insert ‘Busy’ cycles, to prevent the transfer to be forwarded to the PCI bus. If an ‘Idle’ or another ‘Non-sequencial’ transfer is inserted, the PCI master interprets the burst as concluded, and forwards the content in the FIFO to the PCI bus.

If the four words are written using the following transfer types:

	Non-seq
	Seq
	Non-seq
	Seq


Then two bursts with two words in each burst will be written to the PCI bus.

To send all four words in a continuous burst, the transfer types must be as below:

	Non-seq
	Seq
	Seq
	Seq


Or if wait-cycles are needed:

	Non-seq
	Busy
	Seq
	Seq
	Seq


5. …memory burst read cycles

I. The AHB BA for this access is 0xF0000000

II. Check that BMEN is set

III. Choose read command by writing ‘1’ or ‘0’ to RCOMM config register (memory read multiple or memory read line).

IV. Write the four MSB of the PCI address to PSIM.

V. Begin the data burst by reading a word from the target address (Non-sequencial).

VI. The PCI Master will reply the request with a ‘Retry’ response.

VII. Retry the request until the PCI master replies it with an ‘OK’ or ‘Error’ response.

VIII. When an ‘OK’ is returned, continue the burst with ‘Seq’ or ‘Busy’ cycles.

IX. Finish the transfer by inserting a ‘Non-seq’ or ‘Idle’ cycle or just release the AHB bus. 

Important! Even though it is specified in the AMBA specification, there is reason to mention that the accessing AHB master never must stop re-request a ‘retry’ response, until it receives ‘OK’ or ‘Error’, else the PCI Master will enter a dead-lock state.

Example: Read four words from a device located at PCI address 0xfb400000.

Solution: Read and mask bit 11 at address 0x80000000. If set, write ‘1’ or ‘0’ to bit 9 at the same address. Write 0xF to bits 31:28 at the same address. Now request the first word at address 0xFB400000 on the AHB bus. The PCI Master AHB slave will return a ‘Retry’ response, and continue doing this, until the transfer ends on the PCI bus, and data is ready in the receiving FIFO. If the transfer ended normally, the PCI Master will give an ‘OK’ response at the next read retry from the accessing AHB master. Now the AHB Master can continue the burst by doing ‘Sequencial’ transfers until all four words are read. To insert wait-states, the AHB master needs to insert ‘Busy’ cycles, to prevent the transfer to be aborted. If an ‘Idle’ or another ‘Non-sequencial’ transfer is inserted, the PCI master interprets the burst as concluded, and returns to ‘Idle’ state.

6. …I/O cycles

I. The AHB BA for this access is 0xFFF00000 (256k)

II. Check that BMEN is enabled.

III. Write the MSB bits 31:16 to IOM.

IV. Write/Read the data.

Note: Except the three first steps above, this access are similar to memory accesses. For further details, see the sections ‘memory write cycles’ and ‘memory read cycles’.

Example: Write a word to device at the PCI address 0xFEFE1240.

Solution: Read and mask bit 11 at address 0x80000000. If set, write the MSB, 0xFEFE, to the IOM register. Write the data to address 0xFFF01240.

PCI Configuration area

	Address  
	Register
	Description

	0x00
	CLS (7:0)(r) 
	Cache Line Size. The system cache line size. See PCI configuration.

	
	CFTO (8)(r)
	Configuration timeout. Received timeout when doing a configuration cycle, 
which usually means that no unit is present at the selected location. 
This bit is read-only, and reset for every configuration cycle.

	
	RCOM (9)(r/w)
	Read command. Defines what PCI command to use for burst read accesses on the PCI bus.
'0' = 'memory read multiple', '1' = 'memory read line'

	
	WCOM (10)(r/w)
	Write command. Defines what PCI command to use for burst write accesses on the PCI bus.
'0' = 'memory write', '1' = 'memory write and invalidate'

	
	MEN (11)(r)
	Memory space. See the representing PCI configuration register.

	
	BMEN (12)(r)
	Bus master. See the representing PCI configuration register.

	
	HOST (13)(r)
	System host. Set if the unit is system host on the PCI bus.

	
	TWERR(14)(r)
	Target write error. Indicates that a write access to the units PCI target resulted in an error.

	
	LTIM(22:15)(r)
	Latency timer. See the representing PCI configuration register.

	
	PCIM(31:28)(r/w)
	PCI map. Map register for direct accesses to the pci bus. 
This represents the 4 MSB of the PCI address.

	0x04
	BAR0(31:abits)(r)
	Current value of BAR0. See the representing PCI configuration register.

	0x08
	PAGE0(31:abits-1)(r)
	Current value of PAGE0. See the representing PCI configuration register.

	0x0C
	BAR1(31:dmaabits)(r)
	Current value of BAR1. See the representing PCI configuration register.

	0x10
	PAGE1(31:dmaabits-1)(r/w)
	Current value of PAGE1. 

	0x14
	IOM(31:16)(r/w)
	I/O map: Map register for I/O accesses on the PCI bus.
This represents the 16 MSB on the PCI bus.


