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Introduction

DSP Host Port Interface
Architecture
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Examples of usage

Note 0: After power-on DSP is in reset state. (DSP) Int2 should be connected to the wb2hpi core DSP_INT2_PAD_O  for boot loader activation.
Note 1: Examples below are simplified (assumption is that only one card exists in system) functions for controlling wb2hpi core connected with OpenCores PCI bridge.

Note 2: WriteDword(...) and ReadDword(...) are environment specific functions that implements write/read DWORD to/from PCI card.

Note 3: WriteWord(...) and ReadWord(...) are environment specific functions that implements write/read WORD to/from PCI card. 

Write data to DSP HPI registers

	Write WORD to HPI address register

	void WriteWordToHPIA(WORD data)

{

DWORD temp;

// data to be written is in lower 16 bits

temp = (DWORD) data & 0x0000ffff;

// nibble 5 is 2 to indicate that HPIA is destination

// nibble 4 is 2 to indicate write operation

temp = temp | 0x00220000;

// Write command to HPI_COMMAND register

WriteDword(BAR1_SPACE,DSP_HPI_COMMAND_OFFSET, temp); 


}


	Write WORD to HPI control register

	void WriteWordToHPIC(WORD data)

{


DWORD temp;

// data to be written is in lower 16 bits

temp = (DWORD) data & 0x0000ffff;
// nibble 5 is 0 to indicate that HPIC is destination

// nibble 4 is 2 to indicate write operation

temp = temp | 0x00020000;
// Write command to HPI_COMMAND register

WriteDword(BAR1_SPACE, DSP_HPI_COMMAND_OFFSET, temp);

}


	Write WORD to HPI data register:

	void WriteWordToHPID(WORD data)

{

DWORD temp;

// data to be written is in lower 16 bits

temp = (DWORD) data & 0x0000ffff;

// nibble 5 is 3 to indicate that HPID is destination

// nibble 4 is 2 to indicate write operation

temp = temp | 0x00320000;

// Write command to HPI_COMMAND register

WriteDword(BAR1_SPACE, DSP_HPI_COMMAND_OFFSET, temp);


}


Read data from DSP HPI registers

	Read WORD from HPI address register

	WORD ReadWordFromHPIA()

{


DWORD data;
// nibble 5 is 2 to indicate that HPIA is destination

// nibble 4 is 3 to indicate read operation

data = 0x00230000;

// Write command to HPI_COMMAND register

WriteDword(BAR1_SPACE, DSP_HPI_COMMAND_OFFSET, data);

// After completion of read operation data is in

// lower 16 bits of HPI_READ register

return (WORD) ReadDword(BAR1_SPACE, DSP_HPI_READ_OFFSET);

}


	Read WORD from HPI control register

	WORD ReadWordFromHPIC()

{


DWORD data;
// nibble 5 is 0 to indicate that HPIC is destination

// nible 4 is 3 to indicate read operation

data = 0x00030000;

// Write command to HPI_COMMAND register

WriteDword(BAR1_SPACE, DSP_HPI_COMMAND_OFFSET, data);

// After completion of read operation data is in

// lower 16 bits of HPI_READ register

return (WORD) ReadDword(BAR1_SPACE, DSP_HPI_READ_OFFSET);


}


	Read WORD from HPI data register

	WORD ReadWordFromHPID()

{

DWORD data;
// nibble 5 is 3 to indicate that HPID is destination

// nible 4 is 3 to indicate read operation

data = 0x00330000;

// Write command to HPI_COMMAND register

WriteDword(BAR1_SPACE, DSP_HPI_COMMAND_OFFSET, data);


// After completion of read operation data is in 

// lower 16 bits of HPI_READ register

return (WORD) ReadDword(BAR1_SPACE, DSP_HPI_READ_OFFSET);

}


Block transfer from PC system memory to DSP Address Space

	Parameters
	Description

	buffdsp
	where to copy block in DSP memory (DSP memory has WORD granularity)

	buffmemph
	PHYSICAL MEMORY pointer to buffer in system memory (!!!!!!!!!!!! NOT VIRTUAL MEMORY)

	count
	number of WORDs to transfer


	void BlockTransferMem2Dsp(DWORD buffmemph,WORD buffdsp, WORD count)

{        

// In autoincrement mode DSP increments HPIA first, 
// next line is for correction of address 

DWORD cmd = buffdsp - 1;

// Write physical memory address of buffer in BUFFER_ADDRESS_REGISTER

WriteDword(BAR1_SPACE, BUFFER_ADDRES_OFFSET, buffmemph);

//In next four lines is initiation of OpenCores PCI bridge

buffmemph &= 0xffff0000;

WriteDword(BAR0_SPACE, PCI_WBA1_OFFSET, buffmemph);

WriteDword(BAR0_SPACE, PCI_WAM1_OFFSET, 0xffff0000);
WriteDword(BAR0_SPACE, PCI_WIMGCTRL1,0x00000000);

//Write corected DSP buffer start address in HPIA

cmd = cmd & 0x0000ffff;

cmd = cmd | 0x00220000;

WriteDword(BAR1_SPACE, DSP_HPI_COMMAND_OFFSET, cmd);

//Write number of words to transfer in BUFFER_COUNT register

WriteDword(BAR1_SPACE, BUFFER_COUNT_OFFSET, count);

//Start transfer DSP->MEM

WriteDword(BAR1_SPACE, DSP_HPI_COMMAND_OFFSET, 0x00050000);

} 


Note 4: After completion of the transfer interrupt will be generated. 

Block transfer from DSP Address Space to
PC system memory 

	Parameters
	Description

	buffdsp
	start of  block in DSP memory from where block will be transferred (DSP memory has WORD granularity)

	buffmemph
	PHYSICAL MEMORY pointer to buffer in system memory (!!!!!!!!!!!! NOT VIRTUAL MEMORY)

	count
	number of WORDs to transfer


	void BlockTransferDsp2Mem(WORD buffdsp, DWORD buffmemph, WORD count)

{

DWORD cmd = buffdsp;

//Write physical memory address of buffer in BUFFER_ADDRESS_REGISTER

WriteDword(BAR1_SPACE, BUFFER_ADDRES_OFFSET, buffmemph);
//In next four lines is initiation of OpenCores PCI bridge

buffmemph &= 0xffff0000;

WriteDword(BAR0_SPACE, PCI_WBA1_OFFSET, buffmemph);

WriteDword(BAR0_SPACE, PCI_WAM1_OFFSET, 0xffff0000);

WriteDword(BAR0_SPACE, PCI_WIMGCTRL1, 0x00000000);
//Write DSP buffer start address in HPIA

cmd = cmd & 0x0000ffff;

cmd = cmd | 0x00220000;

WriteDword(BAR1_SPACE, DSP_HPI_COMMAND_OFFSET, cmd);
//Write number of words to transfer in BUFFER_COUNT register

WriteDword(BAR1_SPACE, BUFFER_COUNT_OFFSET, count);

//Start transfer DSP->MEM
WriteDword(BAR1_SPACE, DSP_HPI_COMMAND_OFFSET, 0x00040000);

}


Note 5: Interrupt will be generated after completion of the transfer.

Access to DSP Memory Space

	Read single WORD from DSP memory space

	WORD ReadWordFromDSP (WORD address)

{


DWORD temp;

temp =(DWORD) address & 0x0000ffff;

// DSP memory has word granularity , 

// in mapped address space address must be WORD aligned
temp = temp << 1;

temp = temp | 0x000f0000;
return ReadWord(BAR1_SPACE, temp);

}


	Write single WORD to DSP memory space

	void WriteWordToDSP (WORD data, WORD address)

{


DWORD temp;

temp = (DWORD) address & 0x0000ffff;

// DSP memory has word granularity ,

// in mapped address space address must be WORD aligned
temp = temp << 1;

temp = temp | 0x000f0000;
WriteWord(BAR1_SPACE, temp, data);

}


Interrupts
	Enabling interrupts

	void IntEnable ()

{


// Enabling interrupts in OpenCores PCI bridge

WriteDword(BAR0_SPACE, PCI_ICR_OFFSET, 0x00000001);
// Enabling interrupts in WB2HPI core


WriteDword(BAR1_SPACE, IRQ_IM_OFFSET, 0x00000001);

}


	Disabling interrupts

	void IntDisable ()

{


// Disabling interrupts in OpenCores PCI bridge

WriteDword(BAR0_SPACE, PCI_ICR_OFFSET, 0x00000000);

// Disabling interrupts in WB2HPI core


WriteDword(BAR1_SPACE, IRQ_IM_OFFSET, 0x00000000);

}


Restart of DSP

	ActivateBootLoader

	void ActivateBootLoader()

{

   
//RESET DSP and wb2hpi ON    


WriteDword(BAR1_SPACE, CONTROL_OFFSET, 0x00000003);

//RESET DSP and wb2hpi OFF


WriteDword(BAR1_SPACE, CONTROL_OFFSET, 0x00000000);

//Initiation of HPIC (byte order on hpi)

WriteDword(BAR1_SPACE, DSP_HPI_COMMAND_OFFSET, 0x00020808); 

}


Note 6: If you wish to load and execute DSP firmware you should: 

1. Activate BOOT loader

2. Write firmware in DSP memory

3. Execute firmware by writing start address on DSP location 0x007f
Registers

List of Registers

	Name
	Address
	Width
	Access
	Description

	IR
	0x10000
	32
	R/W
	Interrupt Request Register

	IM
	0x20000
	32
	R/W
	Interrupt Mask Register

	LED
	0x70000
	32
	R/W
	Test LED Register

	HPI_COM
	0x80000
	32
	R/W
	HPI Command Register

	BUF_ADR
	0x90000
	32
	R/W
	Buffer Address (block transfer)

	HPI_READ
	0xA0000
	32
	R
	Data read from DSP

	BUF_CNT
	0xB0000
	32
	R/W
	Number of bytes to transfer (block transfer)

	CONTROL
	0xC0000
	32
	R/W
	DSP Control Register

	STATUS
	0xD0000
	32
	R
	DSP Status Register

	DSP Memory Space
	0xFxxxx
	16
	R/W
	DSP Memory Space


Table 1: List of registers

IR

	Width
	Access
	Reset
	Description

	32
	R/W
	0000h
	Interrupt Request Register


Register layout:

	31
	
	
	
	
	
	
	24

	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	16

	
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	8

	
	
	
	
	
	
	
	

	7
	
	
	
	
	2
	1
	0

	
	
	
	
	
	
	HINT
	EBTI


Bit descriptions:

	Bit #
	Name
	Description

	31 - 2
	N/A
	Not used

	1
	Host Port Interrupt
	Interrupt generated directly from DSP

	2
	End Block Transfer Interrupt
	Interrupt generated when Block Transfer ends


Table 2: Interrupt Request Register

Write 0x1 to Interrupt Request register to clear End Block Transfer Interrupt. 

Write 0x2 to Interrupt Request register to clear Host Port Interrupt. 
Write 0x3 to Interrupt Request register to clear both. 
IM

	Width
	Access
	Reset
	Description

	32
	R/W
	0000h
	Interrupt Mask Register


Register layout:

	31
	
	
	
	
	
	
	24

	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	16

	
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	8

	
	
	
	
	
	
	
	

	7
	
	
	
	
	2
	1
	0

	
	
	
	
	
	
	HINTM
	EBTIM


Bit descriptions:

	Bit #
	Name
	Description

	31 - 2
	N/A
	Not used

	1
	Host Port Interrupt Mask
	Masks interrupt generated directly from DSP

	2
	End Block Transfer Interrupt Mask
	Mask interrupt generated when Block Transfer ends


Table 3: Interrupt Mask Register

LED

	Width
	Access
	Reset
	Description

	32
	R/W
	0000h
	LED driver register


Register layout:

	31
	
	
	
	
	
	
	24

	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	16

	
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	8

	
	
	
	
	
	
	
	

	7
	
	
	
	
	2
	1
	0

	
	
	
	
	
	
	
	LED


Bit descriptions:

	Bit #
	Name
	Description

	1
	LED
	Turns test LED On/Off


Table 4: LED register
HPI_COM

	Width
	Access
	Reset
	Description

	32
	R/W
	0000h
	HPI Command Register


Register layout:

	31
	
	
	
	
	
	
	24

	
	
	
	
	
	
	
	

	23
	
	
	20
	19
	
	
	16

	HPI_REGISTER
	HPI_COMMAND

	15
	
	
	
	
	
	
	8

	DATA

	7
	
	
	
	
	
	
	0

	DATA


Bit descriptions:

	Bit #
	Name
	Description

	31 – 24
	N/A
	Not used

	23 - 20
	HPI Registers (DSP)
	HPI Register:

· 0000 – HPI Control Register 

· 0001 – HPI Data register 

· 0010 – HPI Address Register 

· 0011 – HPI Data Register – Auto Increment 

	19 - 16
	HPI Command
	HPI Command:

· 0010 – Write data to DSP

· 0011 – Read data from DSP

· 0100 – Read block from DSP

· 0101 – Write block to DSP

	15 - 0
	Data (write)
	Data to write


Table 5: HPI Command Register

BUF_ADR

	Width
	Access
	Reset
	Description

	32
	R/W
	0000h
	Data Buffer Address


Register layout:

	31
	
	
	
	
	
	
	24

	BUF_ADR

	23
	
	
	
	
	
	
	16

	BUF_ADR

	15
	
	
	
	
	
	
	8

	BUF_ADR

	7
	
	
	
	
	
	
	0

	                        BUF_ADR
	0


Bit descriptions:

	Bit #
	Name
	Description

	31 – 0
	Buffer Address
	Buffer Address


Table 6: Buffer Address

HPI_READ

	Width
	Access
	Reset
	Description

	32
	R/W
	0000h
	HPI Read Register


Register layout:

	31
	
	
	
	
	
	
	24

	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	16

	

	15
	
	
	
	
	
	
	8

	DATA

	7
	
	
	
	
	
	
	0

	DATA


Bit descriptions:

	Bit #
	Name
	Description

	31 – 16
	N/A
	Not used

	15 - 0
	HPI Read
	Data read thought HPI  


Table 7: HPI Read Register

CONTROL
	Width
	Access
	Reset
	Description

	32
	R/W
	0002h
	DSP Control Register


Register layout:

	31
	
	
	
	
	
	
	24

	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	16

	

	15
	
	
	
	
	
	
	8

	

	7
	
	
	
	
	2
	1
	0

	
	DSP_RST
	HPI_RST


Bit descriptions:

	Bit #
	Name
	Description

	31 – 2
	N/A
	Not used

	1
	DSP_RST
	Reset DSP  

	0
	HPI_RST
	Reset HPI Interface


Table 8: DSP Control Register

STATUS

	Width
	Access
	Reset
	Description

	32
	R/W
	0000h
	DSP Status Register


Register layout:

	31
	
	
	
	
	
	
	24

	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	16

	

	15
	
	
	
	
	
	
	8

	

	7
	6
	5
	
	
	
	
	0

	
	DSP_HINT
	DSP_RDY
	PCI_ERROR
	READY
	END_BT
	DATA_RDY


Bit descriptions:

	Bit #
	Name
	Description

	31 – 6
	N/A
	Not used

	5
	DSP_HINT
	Host Port Interrupt (from DSP)

	4
	DSP_RDY
	DSP is Ready

	3
	PCI_ERROR
	PCI Error (Bus Mustering)

	2
	READY
	HPI Interface is Ready

	1
	END_BT
	End of Block Transfer

	0
	DATA_RDY
	Data is Ready (after read from DSP)


Table 9: DSP Status Regisatr

Clocks

	Name
	Source
	Rates (MHz)
	Remarks
	Description

	
	
	Max
	Min
	Resolution
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Table 10: List of clocks

IO Ports

WISHBONE Common Signals

	Port
	Width
	Direction
	Description

	WB_CLK_I
	1
	Input
	WISHBONE Clock 

	WB_RST_I
	1
	Input
	WISHBONE Reset 


WISHBONE Slave Signals

	Port
	Width
	Direction
	Description

	WBS_CYC_I
	1
	Input
	Cycle in progress

	WBS_STB_I
	1
	Input
	Strobe

	WBS_WE_I
	1
	Input
	Write enable

	WBS_CAB_I
	1
	Input
	Not used

	WBS_ADR_I
	32
	Input
	Address

	WBS_DAT_I
	32
	Input
	Data input

	WBS_SEL_I
	4
	Input
	Select

	WBS_ACK_O
	1
	Output
	Acknowledge

	WBS_ERR_O
	1
	Output
	Error

	WBS_RTY_O
	1
	Output
	Retry

	WBS_DAT_O
	32
	Output
	Data output


Table 11: List of IO ports

WISHBONE Master Signals

	Port
	Width
	Direction
	Description

	WBM_ACK_I
	1
	Input
	Acknowledge

	WBM_ERR_I
	1
	Input
	Error

	WBM_RTY_I
	1
	Input
	Retry

	WBM_DAT_I
	32
	Input
	Data input

	WBM_CYC_O
	1
	Output
	Cycle in progress

	WBM_STB_O
	1
	Output
	Strobe

	WBM_WE_O
	1
	Output
	Write enable

	WBM_CAB_O
	1
	Output
	Not used

	WBM_ADR_O
	32
	Output
	Address

	WBM_DAT_O
	32
	Output
	Data output

	WBM_SEL_O
	4
	Output
	Select


DSP HPI Signals

	Port
	Width
	Direction
	Description

	DSP_HAD_O
	8
	Output
	HPI Address/Data Output

	DSP_HAD_ENn
	1
	Output
	HPI Address/Data Output Enable

	DSP_RST_PAD_O
	1
	Output
	Reset DSP

	DSP_HCNTL_PAD_O
	2
	Output
	HPI Register selection

	DSP_HCS_PAD_O
	1
	Output
	HPI Chip Select

	DSP_HDS1_PAD_O
	1
	Output
	HPI Data Strobe 1

	DSP_HDS2_PAD_O
	1
	Output
	HPI Data Strobe 2

	DSP_HRW_PAD_O
	1
	Output
	HPI Read/Write

	DSP_HBIL_PAD_O
	1
	Output
	HPI Byte High/Low

	DSP_HAS_PAD_O
	1
	Output
	HPI HAS

	DSP_INT2_PAD_O
	1
	Output
	HPI Interrupt request 2

	DSP_HAD_I
	8
	Input
	HPI Address/Data Input

	DSP_HRDY_PAD_I
	1
	Input
	HPI Ready

	DSP_HINT_PAD_I
	1
	Input
	HPI Host Interrupt


LED Signals

	Port
	Width
	Direction
	Description

	LED
	1
	Output
	LED driver


Name

This section may be added to outline different specifications.

Name

This section may be added to outline different specifications.

This section contains an alphabetical list of helpful document entries with their corresponding page numbers.
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