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	ch1-intro-.pdf
	Chapter�1 Overview
	This manual describes the DSP56301 24-bit digital signal processor (DSP), its memory, operating m...
	Use this manual in conjunction with the DSP56300 Family Manual (DSP56300FM/AD), which describes t...
	1.1 Manual Organization
	This manual contains the following chapters and appendices:
	Chapter�1, Overview�Features list and block diagram, related documentation, organization of this ...
	Chapter�2, Signals/Connections �DSP56301 signals and their functional groupings.
	Chapter�3, Memory Maps�DSP56301 memory spaces, RAM configuration, memory configuration bit settin...
	Chapter�4, Core Configuration�Registers for configuring the DSP56300 core when programming the DS...
	Chapter�5, Programming the Peripherals�Guidelines on initializing the DSP56301 peripherals, inclu...
	Chapter�6, Host Interface (HI32)� HI32 features, signals, architecture, programming model, reset,...
	Chapter�7, Enhanced Synchronous Serial Interface (ESSI)�Enhancements, data and control signals, p...
	Chapter�8, Serial Communication Interface (SCI)�Signals, programming model, operating modes, rese...
	Chapter�9, Triple Timer Module�Architecture, programming model, and operating modes of three iden...
	Appendix� A, �Bootstrap Program�Bootstrap code for the DSP56301.
	Appendix�B, �Programming Reference�Peripheral addresses, interrupt addresses, and interrupt prior...

	1.2 Manual Conventions
	This manual uses the following conventions:
	Bits within registers are always listed from most significant bit (MSB) to least significant bit ...
	Bits within a register are indicated AA[n – m], n�>�m, when more than one bit is involved in a de...
	When a bit is described as “set,” its value is 1. When a bit is described as “cleared,” its value...
	The word “assert” means that a high true (active high) signal is pulled high to VCC or that a low...
	Table�1-1. High True/Low True Signal Conventions


	PIN1
	True
	Asserted
	Ground2
	PIN
	False
	Deasserted
	VCC3
	PIN
	True
	Asserted
	VCC
	PIN
	False
	Deasserted
	Ground
	1. PIN is a generic term for any pin on the chip.
	2. Ground is an acceptable low voltage level. See the appropriate data sheet for the range of acc...
	3. VCC is an acceptable high voltage level. See the appropriate data sheet for the range of accep...
	Pins or signals that are asserted low (made active when pulled to ground) are indicated like this:
	— In text, they have an overbar: for example, RESET is asserted low.
	— In code examples, they have a tilde in front of their names. In Example 1�1, line 3 refers to t...

	Sets of signals are indicated by the last and first signals in the set, for instance HA[8 – 1].
	“Input/Output” indicates a bidirectional signal. “Input or Output” indicates a signal that is exc...
	Code examples are displayed in a monospaced font, as shown in Example 1�1.
	Example�1�1. Sample Code Listing�
	BFSET #$0007,X:PCC ; Configure: line 1
	; MISO0, MOSI0, SCK0 for SPI master line 2
	; ~SS0 as PC3 for GPIO line 3


	Hex values are indicated with a dollar sign ($) preceding the hex value, as follows: $FFFFFF is t...
	The word “reset” appears in four different contexts in this manual:
	— the reset signal, written as RESET
	— the reset instruction, written as RESET
	— the reset operating state, written as Reset
	— the reset function, written as reset

	1.3 DSP56300 Core Features
	All DSP56300 core family members contain the DSP56300 core and additional modules. The modules ar...
	66/80/100 Million Instructions per Second (MIPS) using an internal 66/80/100 MHz clock at 3.0 – 3...
	Object code compatible with the DSP56000 core
	Highly parallel instruction set
	Data Arithmetic Logic Unit (Data ALU)
	— Fully pipelined 24 x 24-bit parallel multiplier-accumulator (MAC)
	— 56-bit parallel barrel shifter (fast shift and normalization; bit stream generation and parsing)
	— Conditional ALU instructions
	— 24-bit or 16-bit arithmetic support under software control

	Program Control Unit (PCU)
	— Position Independent Code (PIC) support
	— Addressing modes optimized for DSP applications (including immediate offsets)
	— On-chip instruction cache controller
	— On-chip memory-expandable hardware stack
	— Nested hardware DO loops
	— Fast auto-return interrupts

	Direct Memory Access (DMA)
	— Six DMA channels supporting internal and external accesses
	— One-, two-, and three- dimensional transfers (including circular buffering)
	— End-of-block-transfer interrupts
	— Triggering from interrupt lines and all peripherals

	Phase Lock Loop (PLL)
	— Allows change of low power Divide Factor (DF) without loss of lock

	Output clock with skew elimination
	Hardware debugging support
	— On-Chip Emulation (OnCE) module
	— Joint Action Test Group (JTAG) Test Access Port (TAP) port
	— Address Trace mode reflects internal Program RAM accesses at the external port
	On-chip memories:


	Program RAM, instruction cache, X data RAM, and Y data RAM sizes are programmable:


	4096 ¥ 24-bit
	0
	2048 ¥ 24-bit
	2048 ¥ 24-bit
	disabled (CE = 0)
	disabled (MS = 0)
	3072 ¥ 24-bit
	1024 ¥ 24-bit
	2048 ¥ 24-bit
	2048 ¥ 24-bit
	enabled (CE = 1)
	disabled (MS = 0)
	2048 ¥ 24-bit
	0
	3072 ¥ 24-bit
	3072 ¥ 24-bit
	disabled (CE = 0)
	enabled (MS = 1)
	1024 ¥ 24-bit
	1024 ¥ 24-bit
	3072 ¥ 24-bit
	3072 ¥ 24-bit
	enabled (CE = 1)
	enabled (MS = 1)
	Note: 1. Controlled by the Cache Enable (CE) bit in the Status Register (SR)
	2. Controlled by the Memory Select (MS) bit in the Operating Mode Register (OMR)

	192 byte/3K ¥ 24-bit bootstrap ROM, depending on the revision of the DSP56301
	Off-chip memory expansion:

	Data memory expansion to two 16M ¥ 24-bit word memory spaces in 24-Bit mode or two 64K ¥ 16-bit m...
	Program memory expansion to one 16M ¥ 24-bit words memory space in 24-Bit mode or 64K ¥ 16-bit in...
	External memory expansion port
	Chip Select Logic for glueless interface to SRAMs
	On-chip DRAM Controller for glueless interface to DRAMs
	On-chip peripherals:

	32-bit parallel PCI/Universal Host Interface (HI32), PCI Rev. 2.1 compliant with glueless interfa...
	ISA interface requires only 74LS45-style buffer
	Two Enhanced Synchronous Serial Interfaces (ESSI0 and ESSI1)
	Serial Communications Interface (SCI) with baud rate generator
	Triple timer module
	Up to forty-two programmable General Purpose Input/Output (GPIO) pins, depending on which periphe...
	Reduced power dissipation

	Very low power CMOS design
	Wait and Stop low-power standby modes
	Fully-static logic
	Optimized power management circuitry (instruction-dependent, peripheral-dependent, and mode-depen...
	1.4 DSP56300 Core Functional Blocks
	The functional blocks of the DSP56300 core are as follows:
	Data arithmetic logic unit (ALU)
	Address generation unit
	Program control unit
	PLL and clock oscillator
	JTAG TAP and OnCE module
	In addition, the DSP56301 provides a set of on-chip peripherals, discussed in Section 1.7, "Perip...

	1.4.1 Data ALU
	The data ALU performs all the arithmetic and logical operations on data operands in the DSP56300 ...
	Fully pipelined 24 ¥ 24-bit parallel multiplier-accumulator
	Bit field unit, comprising a 56-bit parallel barrel shifter (fast shift and normalization; bit st...
	Conditional ALU instructions
	Software-controllable 24-bit or 16-bit arithmetic support
	Four 24-bit input general-purpose registers: X1, X0, Y1, and Y0
	Six data ALU registers (A2, A1, A0, B2, B1, and B0) that are concatenated into two general-purpos...
	Two data bus shifter/limiter circuits
	1.4.1.1 Data ALU Registers
	The data ALU registers are read or written over the X�data bus and the Y�data bus as 16- or 24-bi...

	1.4.1.2 Multiplier-Accumulator (MAC)
	The MAC unit comprises the main arithmetic processing unit of the DSP56300 core and performs all ...
	The multiplier executes 24-bit ¥ 24-bit parallel, fractional multiplies between twos-complement s...


	1.4.2 Address Generation Unit (AGU)
	The AGU performs the effective address calculations using integer arithmetic necessary to address...
	The AGU is divided into halves, each with its own identical address ALU. Each address ALU has fou...
	Each address ALU can update one address register from its own address register file during one in...

	1.4.3 Program Control Unit (PCU)
	The PCU prefetches and decodes instructions, controls hardware DO loops, and processes exceptions...
	Program decode controller — decodes the 24-bit instruction loaded into the instruction latch and ...
	Program address generator — contains all the hardware needed for program address generation, syst...
	Program interrupt controller — arbitrates among all interrupt requests (internal interrupts, as w...
	PCU features include the following:

	Position-independent code support
	Addressing modes optimized for DSP applications (including immediate offsets)
	On-chip instruction cache controller
	On-chip memory-expandable hardware stack
	Nested hardware DO loops
	Fast auto-return interrupts
	Hardware system stack
	The PCU uses the following registers:

	Program counter register
	Status register
	Loop address register
	Loop counter register
	Vector base address register
	Size register
	Stack pointer
	Operating mode register
	Stack counter register

	1.4.4 PLL and Clock Oscillator
	The clock generator in the DSP56300 core comprises two main blocks: the PLL, which performs clock...
	Change the low-power divide factor without losing the lock
	Output a clock with skew elimination
	The PLL allows the processor to operate at a high internal clock frequency using a low-frequency ...

	A lower-frequency clock input reduces the overall electromagnetic interference generated by a sys...
	The ability to oscillate at different frequencies reduces costs by eliminating the need to add ad...

	1.4.5 JTAG TAP and OnCE Module
	In the DSP56300 core is a dedicated user-accessible TAP that is fully compatible with the IEEE 11...
	The OnCE module interacts with the DSP56300 core and its peripherals nonintrusively so that you c...

	1.4.6 On-Chip Memory
	The memory space of the DSP56300 core is partitioned into program, X�data, and Y data memory spac...
	Table�1-2. DSP56301 Switch Memory Configuration



	4096 ¥ 24-bit
	0
	2048 ¥ 24-bit
	2048 ¥ 24-bit
	disabled (CE = 0)
	disabled (MS = 0)
	3072 ¥ 24-bit
	1024 ¥ 24-bit
	2048 ¥ 24-bit
	2048 ¥ 24-bit
	enabled (CE = 1)
	disabled (MS = 0)
	2048 ¥ 24-bit
	0
	3072 ¥ 24-bit
	3072 ¥ 24-bit
	disabled (CE = 0)
	enabled (MS = 1)
	1024 ¥ 24-bit
	1024 ¥ 24-bit
	3072 ¥ 24-bit
	3072 ¥ 24-bit
	enabled (CE = 1)
	enabled (MS = 1)
	Note: 1. Controlled by the Cache Enable (CE) bit in the Status Register (SR)
	2. Controlled by the Memory Select (MS) bit in the Operating Mode Register (OMR)

	1.5 Internal Buses
	All internal buses on the DSP56300 devices are 24-bit buses. To provide data exchange between the...
	Peripheral I/O expansion bus to peripherals
	X memory expansion bus to X memory
	Y memory expansion bus to Y memory
	Program data bus for carrying program data throughout the core
	X memory data bus for carrying X data throughout the core
	Y memory data bus for carrying Y data throughout the core
	Program address bus for carrying program memory addresses throughout the core
	X memory address bus for carrying X memory addresses throughout the core
	Y memory address bus for carrying Y memory addresses throughout the core.
	The block diagram in Figure 1-1 illustrates these buses among other components.


	1.6 DMA
	The DMA block has the following features:
	Six DMA channels supporting internal and external accesses
	One-, two-, and three-dimensional transfers (including circular buffering)
	End-of-block-transfer interrupts
	Triggering from interrupt lines and all peripherals
	Figure 1-1. DSP56301 Block Diagram


	1.7 Peripherals
	In addition to the core features, the DSP56301 provides the following peripherals:
	As many as 42 user-configurable GPIO signals
	HI32 to external hosts
	Dual ESSI
	SCI
	Triple timer module
	1.7.1 GPIO Functionality
	The GPIO port consists of as many as 34 programmable signals, all of which are also used by the p...


	1.8 HI32
	The Host Interface (HI32) is a fast parallel host port up to 32 bits wide that can directly conne...
	1.8.1 ESSI
	The DSP56301 provides two independent and identical ESSIs. Each ESSI has a full-duplex serial por...
	Independent (asynchronous) or shared (synchronous) transmit and receive sections with separate or...
	Normal mode operation using frame sync
	Network mode operation with as many as 32 time slots
	Programmable word length (8, 12, 16, 24, or 32 bits)
	Program options for frame synchronization and clock generation
	One receiver and three transmitters per ESSI

	1.8.2 SCI
	The SCI provides a full-duplex port for serial communication with other DSPs, microprocessors, or...
	Separate SCI transmit and receive sections can operate asynchronously with respect to each other....

	1.8.3 Timer Module
	The triple timer module is composed of a common 21-bit prescaler and three independent and identi...
	A single signal that can function as a GPIO signal or as a timer signal
	Uses internal or external clocking and can interrupt the DSP after a specified number of events (...
	Connects to the external world through one bidirectional signal. When this signal is configured a...


	1.9 Related Documents and Web Sites
	DSP56301 Technical Data Sheet, DSP56301DS/D
	DSP56301 Product Brief, DSP56301PB/D
	Technical Bulletin, Functional Differences Between the Masks 3F48S and 1K30A of the DSP56301
	You can download all of these documents, plus errata updates, in PDF format at:
	For printed copies, contact the Literature Distribution Center at the number(s) provided on the b...





	ch2-signals.pdf
	Chapter�2 Signals/Connections
	The DSP56301 input and output signals are organized into functional groups, as shown in Table 2-1...
	Table�2-1.� DSP56301 Functional Signal Groupings�
	25
	Table 2-2
	26
	Table 2-3
	2
	Table 2-4
	3
	Table 2-5
	Port A1
	24
	Table 2-6
	24
	Table 2-7
	15
	Table 2-8
	5
	Table 2-9
	Port B2
	52
	Table 2-11
	Table 2-12
	Ports C and D3
	12
	Table 2-13 and Table 2-14
	Port E4
	3
	Table 2-15
	3
	Table 2-16
	6
	Table 2-17
	1. Port A signals define the external memory interface port, including the external address bus, ...
	2. Port B signals are the HI32 port signals multiplexed with the GPIO signals.
	3. Port C and D signals are the two ESSI port signals multiplexed with the GPIO signals. All Port...
	4. Port E signals are the SCI port signals multiplexed with the GPIO signals. All Port E signals ...
	5. All timer signals have keepers.
	Figure 2-1.� Signals Identified by Functional Group
	Figure 2-2.� Host Interface/Port B Detail Signal Diagram
	2.1 Power
	Table�2-2.� Power Inputs�

	2.2 Ground
	Table�2-3.� Ground Signals�

	2.3 Clock
	Table�2-4.� Clock Signals�

	2.4 PLL
	Table�2-5.� Phase-Locked Loop Signals�

	2.5 External Memory Expansion Port (Port A)
	When the DSP56301 enters a low-power standby mode (stop or wait), it releases bus mastership and ...
	2.5.1 External Address Bus
	Table�2-6.� External Address Bus�Signals

	2.5.2 External Data Bus
	Table�2-7.� External Data Bus Signals
	NOTES: 1. There is one reserved pin for use in the expansion port interface and in the peripheral...


	2.5.3 External Bus Control
	Table�2-8.� External Bus Control Signals�


	2.6 Interrupt and Mode Control
	The interrupt and mode control signals select the chip’s operating mode as it comes out of hardwa...
	Table�2-9.� Interrupt and Mode Control�

	2.7 Host Interface (HI32)
	The Host Interface (HI32) provides a fast parallel data port up to 32 bits wide that can connect ...
	Table�2-10.� Host Interface�


	Input/Output
	Input
	Input or Output
	Tri-stated
	Input/Output
	Input/Output
	Input or Output
	Tri-stated
	Input/Output
	Input
	Input or Output
	Tri-stated
	Input/
	Output
	Output
	Input or Output
	Tri-stated
	Input/
	Output
	Output
	Input or Output
	Tri-stated
	Input/
	Output
	Output
	Input or Output
	Tri-stated
	Input/
	Output
	Input
	Input or Output
	Tri-stated
	Input/
	Output
	Input
	Tri-stated
	Input/
	Output
	Output
	Tri-stated
	Input
	Input
	Input
	Output
	Output
	Tri-stated
	Output, open drain
	Output, open drain
	Tri-stated
	Input/
	Output
	Input
	Tri-stated
	Input
	Input
	Input
	Input/
	Output
	Tri-stated
	Input
	Input
	Input/Output
	Input/Output
	Tri-stated
	Input
	Input
	Tri-stated
	Output, open drain
	Tri-stated
	Input
	Input
	Table�2-11.� Summary of HI32 Signals and Modes
	Table�2-12.� Host Port Pins (HI32)�
	during a data read valid data is present on HAD31-HAD0 (HRRQ=1 in the HSTR).
	during a data write it indicates the HI32 is ready to accept data (HTRQ=1 in the HSTR).
	during a vector write it indicates the HI32 is ready to accept a new host command (HC=0 in the HC...
	during a data read valid data is present on HD23-HD0 (HRRQ=1 in the HSTR).
	during a data write it indicates the HI32 is ready to accept data (HTRQ=1 in the HSTR).
	during a vector write it indicates the HI32 is ready to accept a new host command (HC=0 in the HC...
	1. This list does not include VCC and Ground supply pins.
	2. The GPIO pin is controlled by the corresponding bits in the GPIO data (DATH) and GPIO directio...
	3. Open-drain output pin is driven, when asserted, by the HI32. When negated the pin is released ...
	4. Sustained Tri-State is an active low tri-state signal owned and driven by one and only one age...
	5. All pins except PCVL are 5V tolerant.


	2.8 Enhanced Synchronous Serial Interface 0
	Two synchronous serial interfaces (ESSI0 and ESSI1) provide a full-duplex serial port for serial ...
	Table�2-13.� Enhanced Synchronous Serial Interface 0�

	2.9 Enhanced Synchronous Serial Interface 1
	Table�2-14.� Enhanced Serial Synchronous Interface 1�

	2.10 SCI
	The SCI provides a full duplex port for serial communication with other DSPs, microprocessors, or...
	Table�2-15.� Serial Communication Interface�

	2.11 Timers
	The DSP56301 has three identical and independent timers. Each timer can use internal or external ...
	Table�2-16.� Triple Timer Signals�

	2.12 JTAG and OnCE Interface
	The DSP56300 family and in particular the DSP56301 support circuit-board test strategies based on...
	Table�2-17.� OnCE/JTAG Interface�




	ch3-mem.pdf
	Chapter�3 Memory Maps
	The memory space of the DSP56301 is partitioned into program memory space (P), X data memory spac...
	Figure�3-1. DSP56301 Memory Map
	Note: If the SR[CE] bit is set, program memory internal modules that are mapped to space $000C00-...

	3.1 On-chip X Data Memory
	The on-chip X data RAM is a 24-bit-wide, internal, static memory occupying the lowest 2048 locati...

	3.2 On-chip Y Data Memory
	The on-chip Y data RAM is a 24-bit-wide, internal, static memory occupying the lowest 2048 locati...

	3.3 On-chip Program Memory
	The on-chip program memory consists of a 24-bit-wide, high-speed, static RAM occupying the lowest...
	Table 3-1.� Memory Addressing for Program RAM and the I-Cache


	0
	0
	$000 – $FFF
	Off
	0
	1
	$000 – $BFF
	On
	1
	0
	$000 – $7FF
	Off
	1
	1
	$000 – $3FF
	On
	The memory locations for both X and Y data RAM in their own memory space are determined by the MS...
	Table 3-2.� Memory Locations for Data RAM


	0
	$000 – $7FF
	1
	$000 – $BFF
	Note: In early revisions of the DSP56301, the P memory space occupying locations $FF0000-$FF00BF ...
	3.4 Internal I/O Memory Map
	The mapping of the DSP56301 internal X-I/O space (the top 128 locations of the X data memory spac...
	Table 3-3.� Internal I/O Memory Map


	3.5 Memory Maps
	The figures in this section show the memory space and RAM configurations defined by the settings ...


	0
	0
	0
	4K
	$000 – $FFF
	2K $000 – $7FF
	2K $000 – $7FF
	None
	16M
	Figure�3-1. Default Settings (0, 0, 0)

	0
	0
	1
	4K
	$000 – $FFF
	2K $000 – $7FF
	2K $000 – $7FF
	None
	64K
	Figure�3-2. 16-Bit Space With Default RAM (0, 0, 1)

	0
	1
	0
	2K
	$000 – $800
	3K $000 – $BFF
	3K $000 – $BFF
	None
	16M
	Figure�3-3. Switched Program RAM (0, 1, 0)

	0
	1
	1
	2K
	$000 – $7FF
	3K $000 – $BFF
	3K $000 – $BFF
	None
	64K
	Figure�3-4. 16-Bit Space With Switched Program RAM (0, 1, 1)

	1
	0
	0
	3K
	$000 – $BFF
	2K $000 – $7FF
	2K $000 – $7FF
	1K
	16M
	Figure�3-5. Instruction Cache Enabled (1, 0, 0)

	1
	0
	1
	3K
	$000 – $BFF
	2K $000 – $7FF
	2K $000 – $7FF
	1K
	64K
	Figure�3-6. 16-Bit Space With Instruction Cache Enabled (1, 0, 1)

	1
	1
	0
	1K
	$000 – $3FF
	3K $000 – $BFF
	3K $000 – $BFF
	1K
	16M
	Figure�3-7. Switched Program RAM and Instruction Cache Enabled (1, 1, 0)

	1
	1
	1
	1K
	$000 – $3FF
	3K $000 – $BFF
	3K $000 – $BFF
	1K $400 - $7FF
	64K
	Figure�3-8. 16-Bit Space, Switched Program RAM, Instruction Cache Enabled (1, 1, 1)



	ch4-core.pdf
	Chapter�4 Core Configuration
	This chapter presents DSP56300 core configuration details specific to the DSP56301. These configu...
	Operating modes
	Bootstrap program
	Interrupt sources and priorities
	DMA request sources
	Operating Mode Register (OMR), page�4-12
	Status Register (SR), page�4-16
	PLL Control Register (PCTL), page�4-22
	Device Identification Register (IDR), page�4-23
	Address Attribute Registers (AAR0 – AAR3), page�4-23
	JTAG Identification (ID) Register, page�4-26
	JTAG Boundary Scan Register (BSR), page�4-27

	For further details on modules in the DSP56300 core, refer to the DSP56300 Family Manual.
	4.1 Operating Modes
	The operating modes govern not only how the DSP56301 operates but also the start-up procedure loc...
	Table�4-1. DSP56301 Operating Modes�


	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	2
	0
	0
	1
	0
	3
	0
	0
	1
	1
	4
	0
	1
	0
	0
	5
	0
	1
	0
	1
	6
	0
	1
	1
	0
	7
	0
	1
	1
	1
	8
	1
	0
	0
	0
	9
	1
	0
	0
	1
	A
	1
	0
	1
	0
	B
	1
	0
	1
	1
	C
	1
	1
	0
	0
	D
	1
	1
	0
	1
	E
	1
	1
	1
	0
	1
	Table�4-2. Operating Mode Definitions�

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	A
	B
	C
	D
	E
	4.2 Bootstrap Program
	In recent revisions of the DSP56301, the bootstrap program is factory-programmed in an internal 3...
	Upon exiting the reset state, the DSP56301 samples the MODA – MODD signal lines and loads their v...
	You can invoke the bootstrap program options (except modes 0, 1, 3, 5, 7, and 8) at any time by s...
	1. Three bytes that specify the number of (24-bit) program words to be loaded
	2. Three bytes that specify the (24-bit) start address where the user program loads in the DSP563...
	3. The user program (three bytes for each 24-bit program word)
	Note: The three bytes for each data sequence are loaded least significant byte first.
	When the bootstrap program finishes loading the specified number of words, it jumps to the specif...


	4.2.1 Interrupt Sources
	Each interrupt is allocated two instructions in the table, so there are 128 table entries for int...
	Table�4-3. Interrupt Sources �




	VBA:$00
	3
	VBA:$02
	3
	VBA:$04
	3
	VBA:$06
	3
	VBA:$08
	3
	VBA:$0A
	3
	VBA:$0C
	3
	VBA:$0E
	3
	VBA:$10
	0–2
	VBA:$12
	0–2
	VBA:$14
	0–2
	VBA:$16
	0–2
	VBA:$18
	0–2
	VBA:$1A
	0–2
	VBA:$1C
	0–2
	VBA:$1E
	0–2
	VBA:$20
	0–2
	VBA:$22
	0–2
	VBA:$24
	0–2
	VBA:$26
	0–2
	VBA:$28
	0–2
	VBA:$2A
	0–2
	VBA:$2C
	0–2
	VBA:$2E
	0–2
	VBA:$30
	0–2
	VBA:$32
	0–2
	VBA:$34
	0–2
	VBA:$36
	0–2
	VBA:$38
	0–2
	VBA:$3A
	0–2
	VBA:$3C
	0–2
	VBA:$3E
	0–2
	VBA:$40
	0–2
	VBA:$42
	0–2
	VBA:$44
	0–2
	VBA:$46
	0–2
	VBA:$48
	0–2
	VBA:$4A
	0–2
	VBA:$4C
	0–2
	VBA:$4E
	0–2
	VBA:$50
	0–2
	VBA:$52
	0–2
	VBA:$54
	0–2
	VBA:$56
	0–2
	VBA:$58
	0–2
	VBA:$5A
	0–2
	VBA:$5C
	0–2
	VBA:$5E
	0–2
	VBA:$60
	0–2
	VBA:$62
	0–2
	VBA:$64
	0–2
	VBA:$66
	0–2
	VBA:$68
	0–2
	VBA:$6A
	0–2
	VBA:$6C
	0–2
	VBA:$6E
	0–2
	VBA:$70
	0–2
	VBA:$72
	0–2 / 3
	VBA:$74
	0–2
	:
	:
	VBA:$FE
	0–2
	Note: Any interrupt starting address (including reserved addresses) can be used for host NMI (IPL...
	4.2.2 Interrupt Priority Levels
	There are two interrupt priority registers in the DSP56301. The IPR–C (Figure 4-1) is dedicated t...
	Figure�4-1. Interrupt Priority Register C (IPR-C) (X:$FFFFFF)
	Figure�4-2. Interrupt Priority Register P (IPR-P) (X:$FFFFFE)
	Table�4-4. Interrupt Priority Level Bits



	0
	0
	No
	—
	0
	1
	Yes
	0
	1
	0
	Yes
	1
	1
	1
	Yes
	2
	4.2.3 Interrupt Source Priorities Within an IPL
	If more than one interrupt request is pending when an instruction executes, the interrupt source ...
	Table�4-5. Interrupt Source Priorities Within an IPL �



	Level 3 (nonmaskable)
	Highest
	Lowest
	Levels 0, 1, 2 (maskable)
	Lowest
	4.3 DMA Request Sources
	The DMA request source bits (DRS[4 – 0]) in the DMA control/status registers) encode the source o...
	Table�4-6. DMA Request Sources �



	00001
	00010
	00011
	00100
	00101
	00110
	00111
	01000
	01001
	01010
	01011
	01100
	01101
	01110
	01111
	10000
	10001
	10010
	10011 – 11011
	11100
	11101
	11110
	11111
	4.4 Operating Mode Register (OMR)
	The OMR is a 24-bit read/write register divided into three byte-sized units. The lowest two bytes...


	SEN
	WRP
	EOV
	EUN
	XYS
	ATE
	APD
	ABE
	BRT
	TAS
	BE
	CDP1:0
	MS
	SD
	EBD
	MD
	MC
	MB
	MA
	ATE
	MS
	APD
	SD
	SEN
	ABE
	EBD
	WRP
	BRT
	MD
	EOV
	TAS
	MC
	EUN
	BE
	MB
	XYS
	CDP1
	MA
	CDP0
	Figure�4-3. DSP56301 Operating Mode Register (OMR) Format
	The EOM and COM bytes are affected only by processor reset and by instructions directly referenci...
	Table�4-7. Operating Mode Register (OMR) Bit Definitions�


	23 – 21
	0
	20
	SEN
	0
	19
	WRP
	0
	18
	EOV
	0
	17
	EUN
	0
	16
	XYS
	0
	15
	ATE
	0
	14
	APD
	0
	13
	ABE
	0
	12
	BRT
	0
	11
	TAS
	10
	BE
	0
	9 – 8
	CDP[1 – 0]
	11
	00
	01
	10
	11
	7
	MS
	0
	1. Program data placed in the Program RAM/Instruction Cache area changes its placement after the ...
	2. To ensure proper operation, place six NOP instructions after the instruction that changes the ...
	3. To ensure proper operation, do not change the MS bit while the Instruction Cache is enabled (S...

	6
	SD
	0
	5
	4
	EBD
	0
	3 – 0
	MD – MA
	4.5 Status Register (SR)
	The Status Register (SR) (Figure 4-4) is a 24-bit register that defines the current system state ...
	Extended Mode Register (EMR) (SR[23:16]) and Mode Register (MR) (SR[15 – 8]): These special-purpo...
	Condition Code Register (CCR) (SR[7 – 0]): This special-purpose control register defines the resu...

	The definition of the three 8-bit registers within the SR is primarily for the purpose of compati...


	CP1:0
	RM
	SM
	CE
	SA
	FV
	LF
	DM
	SC
	S1 – 0
	I1 – 0
	S
	L
	E
	U
	N
	Z
	V
	C
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	CP1
	LF
	S
	CP0
	DM
	L
	RM
	SC
	E
	SM
	S1
	U
	CE
	S0
	N
	SA
	I1
	Z
	FV
	I0
	V
	C
	Figure�4-4. Status Register
	Table�4-8. Status Register Bit Definitions�

	23 – 22
	CP[1 – 0]
	11
	0 (Lowest)
	00
	00
	1
	00
	01
	2
	00
	10
	3 (Highest)
	00
	11
	core < DMA
	01
	xx
	core = DMA
	10
	xx
	core > DMA
	11
	xx
	21
	RM
	0
	20
	SM
	0
	19
	CE
	0
	18
	17
	SA
	0
	16
	FV
	0
	15
	LF
	0
	14
	DM
	0
	13
	SC
	0
	12
	0
	11 – 10
	S1/S0
	0
	9 – 8
	I1/I0
	11
	0
	0
	0
	1
	1
	0
	1
	1
	7
	S
	0
	6
	L
	0
	5
	E
	1
	0
	0
	No Scaling
	0
	1
	Scale Down
	1
	0
	Scale Up
	4
	U
	0
	0
	0
	No Scaling
	0
	1
	Scale Down
	1
	0
	Scale Up
	3
	N
	0
	2
	Z
	0
	1
	V
	0
	0
	C
	0
	4.6 PLL Control Register (PCTL)
	The PCTL is an X-I/O mapped, 24-bit read/write register that directs the operation of the on-chip...


	PD3
	PD2
	PD1
	PD0
	COD
	PEN
	PSTP
	XTLD
	XTLR
	DF2
	DF1
	DF0
	MF11
	MF10
	MF9
	MF8
	MF7
	MF6
	MF5
	MF4
	MF3
	MF2
	MF1
	MF0
	Figure�4-5. PLL Control Register (PCTL)
	Table�4-9. PLL Control Register (PCTL) Bit Definitions

	23 – 20
	PD[3 – 0]
	19
	COD
	18
	PEN
	17
	PSTP
	16
	XTLD
	15
	XTLR
	14–12
	DF[2 – 0]
	11–0
	MF[11 – 0]
	4.7 Device Identification Register (IDR)
	The IDR is a read-only factory-programmed register that identifies DSP56300 family members. It sp...
	Note: There are no revision changes for individual masks of a chip. Revision changes apply to gro...
	Figure�4-6. Identification Register Configuration (Revision 3)



	4.8 Address Attribute Registers (AAR0–AAR3)
	The four Address Attribute Registers (AAR0–AAR3) are 24-bit read/write registers that control the...
	A priority mechanism among the four AAR control registers resolves selection conflicts. AAR3 has ...
	When a selection conflict occurs—that is, the external address matches the address and the space ...
	Figure�4-7. Address Attribute Registers (AAR0 – AAR3) (X:$FFFFF9 – $FFFFF6)
	Table�4-10. Address Attribute Registers (AAR0–AAR3) Bit Definitions



	23 – 12
	BAC[11 – 0]
	0
	11 – 8
	BNC[2 – 0]
	0
	7
	BPAC
	0
	1. BPAC is used only for DMA accesses and not core accesses.
	2. To ensure sequential external accesses, the DMA address should advance three steps at a time i...
	3. To prevent improper operation, DMA address + 1 and DMA address + 2 should not cross the AAR ba...
	4. Arbitration is not allowed during the packing access (that is, the three accesses are treated ...

	6
	BAM
	0
	5
	BYEN
	0
	4
	BXEN
	0
	3
	BPEN
	0
	2
	BAAP
	0
	1 - 0
	BAT[1 – 0]
	0
	4.9 JTAG Identification (ID) Register
	The JTAG Identification (ID) Register is a 32-bit, read-only JTAG, factory programmed register us...
	Figure�4-8. JTAG Identification Register Configuration (Revision 3)
	Note: There are no revision changes for individual masks of a chip. Revision changes apply to gro...


	4.10 JTAG Boundary Scan Register (BSR)
	The BSR in the DSP56301 JTAG implementation contains bits for all device signals, clock pins, and...
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	Chapter�5 Programming the Peripherals
	When the DSP56301 peripherals (HI32, ESSI, SCI, and Timers) are programmed in a given application...
	5.1 Peripheral Initialization Steps
	Each peripheral has its own initialization process. However, all four peripherals share some comm...
	1. Determine the Register values to be programmed.
	— Find the peripheral register descriptions in the manual.
	— Choose the appropriate modes to configure for a given application.
	— Determine the bit settings for programming those modes.
	2. Make sure the peripheral is in individual reset state or disabled.

	— Peripheral control registers should not be modified while the peripheral is active.
	3. Configure the registers by writing the predetermined values to them.

	— Write the register values determined in step 1 into the appropriate register locations.
	4. Enable the peripheral.

	— Once the peripheral is enabled, it operates according the programmed modes determined in step 1.
	For detailed initialization procedures unique to each peripheral, consult the initialization sect...



	5.2 Mapping the Control Registers
	The I/O peripherals are controlled through registers mapped to the top 128 words of X-data memory...
	Figure�5-1. Memory Mapping of Peripherals Control Registers


	5.3 Data Transfer Methods
	Peripheral I/O on the DSP56301 can be accomplished in three ways:
	Polling
	Interrupts
	DMA
	5.3.1 Polling
	Polling is the easiest method for data transfers. When polling is chosen, the DSP56300 core conti...
	Each peripheral has its own set of flags that can be polled to determine when data is ready to be...

	5.3.2 Interrupts
	Interrupts are more efficient than polling but require additional register initializations. Polli...
	When an interrupt occurs, the core execution flow jumps to the interrupt start address defined in...
	1. Setting up the interrupt routine:
	— The interrupt handler is located at the interrupt starting address.
	— The interrupt routines can be short (only two opcodes long) or long (more than two opcodes and ...
	2. Enabling the interrupts:
	a. Set the corresponding bits in the applicable peripheral control register.
	b. Enable peripheral interrupts in the Interrupt Priority Register (IPRP).
	c. Enable global interrupts in the Mode Register (MR) portion of the Status Register (SR).
	Events that change bits in the peripheral control registers can then trigger the interrupt. Depen...





	5.3.3 DMA
	The Direct Memory Access (DMA) controller permits data transfers between internal/external memory...

	5.3.4 Advantages and Disadvantages
	Polling is the easiest method to implement, but it requires a large amount of DSP56300 core proce...


	5.4 General-Purpose Input/Output (GPIO)
	The DSP56301 provides 42 bidirectional pins that can be configured as GPIO signals or as peripher...
	Port B: 24 GPIO signals (shared with part of the host interface signals)
	Port C: 6 GPIO signals (shared with the ESSI0 signals)
	Port D: 6 GPIO signals (shared with the ESSI1 signals)
	Port E: 3 GPIO signals (shared with the SCI signals)
	Timers: 3 GPIO signals (shared with the triple timer signals)
	5.4.1 Port B Signals and Registers
	Twenty-four of the Port B signals can be configured as GPIO signals, but only in GPIO mode. See F...
	Figure�5-2. Host Interface/Port B Detail Signal Diagram

	The DSP GPIO Data Register (DATH) registers controls the GPIO functionality of Port B. Chapter�6,...

	5.4.2 Port C Signals and Registers
	Each of the six Port C signals not used as an ESSI0 signal can be configured as a GPIO signal. Th...
	Figure�5-3. Port C Signals


	5.4.3 Port D Signals and Registers
	Each of the six Port D signals not used as an ESSI1 signal can be configured as a GPIO signal. Th...
	Figure�5-4. Port D Signals


	5.4.4 Port E Signals and Registers
	Each of the three Port E signals not used as an SCI signal can be configured as a GPIO signal. Th...
	Figure�5-5. Port E Signals


	5.4.5 Triple Timer Signals and Registers
	Each of the three triple timer interface signals (TIO0–TIO2) not used as a timer signal can be co...
	Figure�5-6. Triple Timer Signals
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	Chapter�6 Host Interface (HI32)
	The Host Interface (HI32) is a fast parallel host port up to 32 bits wide that can directly conne...
	Peripheral Component Interconnect (PCI) bus, PCI Specification Revision 2.1 — In PCI mode, the HI...
	Universal bus interface — In Universal Bus (UB) modes, the HI32 is a dedicated bidirectional slav...
	General-purpose I/O (GPIO) port — The DSP56300 core can program unused host port pins as GPIO pin...

	6.1 Features
	This section discusses the DSP56301 host interface features as they apply to the DSP56300 core in...
	Table�6-1. HI32 Features, Core-Side and Host-Side�
	Table�6-2. HI32 Features in PCI Mode and Universal Bus Mode�


	6.2 Overview
	Figure 6-1 shows the two banks of registers in the HI32, DSP-side and host-side. The DSP56300 cor...
	Host-Side Registers
	Figure 6-1. HI32 Block Diagram

	In Self-Configuration mode (DCTR[HM]=$5), the DSP56300 core can indirectly write all registers in...
	A host command feature enables the host processor to issue vectored interrupt requests to the DSP...

	6.3 Data Transfer Paths
	The master data transfer format control bits (FC[1 – 0] in the DPMC) affect the HTXR-DRXR and DTX...
	6.3.1 Host-to-DSP Data Path
	In PCI mode data transfers in which the HI32 is the master (DCTR[HM]=$1) with DPMC[FC]¹$0, the ho...
	In PCI mode data transfers in which the HI32 is the target (DCTR[HM]=$1) with HCTR[HTF]¹$0, the h...
	Note: To guarantee proper HI32 operation, the DMA should service the HI32 under the following res...
	• Two DMA channels should not service the DRXR FIFO if master and slave data is mixed there.
	• The DMA data transfers should not be concurrent with the DSP56300 core data transfers to/from t...



	6.3.2 DSP-To-Host Data Path
	In PCI mode data transfers in which the HI32 is the master (DCTR[HM]=$1) with DPMC[FC]¹$0, the ma...
	In PCI mode data transfers in which the HI32 is the target (DCTR[HM]=$1) with HCTR[HRF]¹$0 and in...
	In PCI mode data transfers in which the HI32 is the target (DCTR[HM]=$1) with HCTR[HRF]=$0, the s...
	The DSP side of the DSP-to-host data FIFOs is described in the following pages. For a detailed de...
	Table�6-3. HI32 (PCI Master) Data Transfer Formats



	0
	0
	0
	1
	1
	0
	1
	1
	Table�6-4. Transmit Data Transfer Format

	0
	0
	0
	1
	1
	0
	1
	1
	Table�6-5. Receive Transfer Data Formats

	0
	0
	0
	1
	1
	0
	1
	1
	6.4 Reset States
	Table 6-6 describes the various HI32 reset states.
	Table�6-6. HI32 Reset


	6.5 DSP-Side Operating Modes
	The HI32 Mode (DCTR[HM]) bits in the DSP Control Register (DCTR) control the HI32 operating modes...
	Table�6-7. HI32 Modes



	000
	001
	010
	011
	100
	101
	110
	111
	6.5.1 Terminate and Reset (DCTR[HM]=$0)
	When DCTR[HM2 – 0] is written with a value of $0 and the HI32 is in PCI mode (DCTR[HM]=$1), the H...
	Clearing the DCTR[HM] bits does not affect configuration space transactions. In the personal soft...

	6.5.2 PCI Mode (DCTR[HM]=$1)
	The HI32 supports:
	Glueless connection to the standard PCI bus.
	Operation as an initiator (master) or target (slave).
	24- to 32-bit, 32- to 24-bit data formatting and true 32-bit (Dword) data transfers.
	Memory-space and configuration transactions as a target.
	Memory-space, I/O-space and configuration transactions as an initiator.
	For proper operation , CLKOUT should be 5/3 of the PCI clock.

	Using DMA channels optimizes PCI data throughput, as Example 6-1 and Example 6-2 illustrate.
	Example�6-1. PCI /DMA Throughput (32-Bit)
	PCI clock = 33 MHz
	56301 core clock = 66 MHz
	33-bit PCI mode
	1 wait state SRAM
	DMA transfers: SRAM -> host transmit FIFO (master or slave)
	Best throughput rate is 14.14 Mwords/sec. Here's why...
	1: HI32 max transfer rate (32-bit)
	(pci_cyc + pci_w.s) x multfactor = tot_cyc
	1 + 1.33 x 2 = 4.67
	multfactor = 2 because f_core = 66 MHz and f_pci = 33 MHz.
	Since 4 2/3 (HI32) > 2 (core), this dominates, so the answer is
	66/4.67 = 14.14 MHz.
	2: (DMA transfer internal memory)
	DRXR --> (DMA) --> internal X:
	2( 1 (src) + 1 (dest) + 0 (w.s.) ) = 2 * 2 = 4 (DMA faster than
	HI32)
	=> 66 / 4.67 = 14.14 MWords/sec (HI32-constrained)
	3: (dma transfer external memory)
	core cycles (DMA)
	-----------------
	1 DMA source access
	1 external wait state
	1 DMA destination access
	--
	3 total
	DRXR --> (DMA) --> external X:
	2( 1 (src) + 1 (dest) + 1 (w.s.) ) = 2 * 3 = 6 (DMA slower than
	HI32)
	=> 66 / 6 = 11 MWords/sec (DMA-constrained)

	Example�6-2. PCI /DMA Throughput (24-Bit)
	PCI clock = 33 MHz
	56301 core clock = 66 MHz
	24-bit PCI mode
	1 wait state SRAM
	DMA transfers: SRAM -> host transmit FIFO (master or slave)
	Best throughput rate is 33 Mwords/sec. Here's why...
	1: HI32 max transfer rate (24 bit)
	(pci_cyc + pci_w.s) x multfactor = tot_cyc
	1 + 0 x 2 = 2
	multfactor = 2 because f_core = 66 MHz and f_pci = 33 MHz.
	Since 4 2/3 (HI32) > 2 (core), this dominates, so the answer is
	66/2 = 33 Mwords.

	Example�6-2 (continued) PCI /DMA Throughput (24-Bit)
	2: (DMA transfer internal memory)
	DRXR --> (DMA) --> internal X:
	( 1 (src) + 1 (dest) + 0 (w.s.) ) = 2 (DMA As fast as HI32)
	=> 66 / 2 = 33 MWords/sec (Max HI32 Rate)
	3: (dma transfer external memory)
	core cycles (DMA)
	-----------------
	1 DMA source access
	1 external wait state
	1 DMA destination access
	--
	3 total
	DRXR --> (DMA) --> external X:
	( 1 (src) + 1 (dest) + 1 (w.s.) ) = 3 (DMA slower than HI32)
	=> 66 / 3 = 22 MWords/sec (DMA-constrained)


	6.5.3 Universal Bus Mode (DCTR[HM]=$2) and Enhanced Universal Bus Mode (DCTR[HM]=$3)
	In both Universal bus mode and Enhanced Universal Bus mode, the following are true:
	Glueless connection to various external buses (e.g., ISA/EISA, DSP56300 core-based DSP Port�A bus).
	24-bit, 16-bit (with data alignment) and 8-bit buses.
	ISA/EISA bus DMA-type accesses.
	HP19, HP31, and HP32 are unused and must be forced or pulled up to VCC.
	When the host bus is less than 24 bits wide, the data pins that are not used for transferring dat...

	In addition, for Universal Bus mode, pins HP22 – HP20 are GPI/O. For Enhanced Universal Bus mode,...

	6.5.4 GPIO Mode (DCTR[HM]=$4)
	General-purpose I/O (GPIO) port, pins HP23-HP0.
	Pins HP48 – HP33, HP30 – 24 are disconnected.
	HP31 and HP32 are unused and must be forced or pulled up to VCC.
	Minimum current consumption.

	6.5.5 Self-Configuration Mode (DCTR[HM]=$5)
	Indirect write-only DSP56300 core access to to all registers in the PCI configuration space excep...
	All host port pins are in the disconnected state.
	In Self-Configuration mode, the HI32 base address and HIRQ pulse width are programmed for operati...
	In Self-Configuration mode (DCTR[HM]=$5), the DSP56300 core can indirectly write to all the write...
	Note: At least one DSP instruction must appear between writing the Self-Configuration mode (HM[2 ...

	If the SIDR/SVID register is to be written in Self-Configuration mode and the host has already wr...
	Example�6-1. Self-Configuration Procedure for PCI Mode
	M_DCTR equ DCTR_ADDR ; HI32 via programmed address :$5
	M_DPMC equ DPMC_ADDR ; HI32 via programmed address :$6
	M_DPAR equ DPAR_ADDR ; HI32 via programmed address :$8
	movep #$500000,x:M_DCTR ; enter self configuration mode movep #BASE_ADDRESS,x:M_DPMC ; CBMA Data ...
	movep #$0,x:M_DPAR ; dummy write to location $08 movep #CLAT_DATA,x:M_DPAR ; write CLAT (location...
	movep #>$6789ab,x:M_DPAR ; set SVID value to $89ab and write ; SIDR/SVID movep #$0,x:M_DCTR ; ret...

	Example�6-2. Self-Configuration Procedure for Universal Bus Mode
	M_DCTR equ DCTR_ADDR ; HI32 via programmed address :$5
	M_DPMC equ DPMC_ADDR ; HI32 via programmed address :$6
	M_DPAR equ DPAR_ADDR ; HI32 via programmed address :$8
	movep #$500000,x:M_DCTR ; enter self configuration mode
	movep #BASE_ADDRESS,x:M_DPMC ; CBMA Data (location $10)
	movep #$0,x:M_DPAR ; dummy write to location $04
	movep #$0,x:M_DPAR ; dummy write to location $08
	movep #HIRQ__DURATION,x:M_DPAR ; write CLAT (location $0C)
	movep #$0,x:M_DPAR ; write CBMA (location $10)


	6.6 Host Port Pins
	The HI32 signals are discussed in Chapter 2. In this section, Table 6-8 summarizes the pin functi...
	Table�6-8. Host Port Pin Functionality



	HAD15 – HAD0
	HA10 – HA3
	HIO7 – HIO0
	HD7 – HD0
	HIO15 – HIO8
	HC3/HBE3 – HC0/HBE0
	HA2 – HA0
	HIO18 – 16
	UNUSED1
	HIO19
	HTRDY
	HDBEN
	HIO20
	HIRDY
	HDBDR
	HIO21
	HDEVSEL
	HSAK
	HIO22
	HLOCK
	HBS 1
	HIO23
	HPAR
	HDAK 3
	disconnected
	HPERR
	HDRQ
	HGNT
	HAEN
	HREQ
	HTA
	HSERR
	HIRQ
	HSTOP
	HWR/HRW
	HIDSEL
	HRD/HDS
	HFRAME
	UNUSED2
	HCLK
	UNUSED4
	HAD23 – HAD16
	HD15 – HD8
	disconnected
	HAD31 – HAD24
	HD23 – HD16
	Output is high impedance if HCTR[HRF]¹$0. Input is disconnected if HCTR[HTF]¹$0.
	HRST
	HRST
	HINTA
	NOTES: 1. When the host bus is less than 24 bits wide, the data pins that are not used for transf...
	2. Must be forced or pulled to Vcc or GND.
	3. HBS/HDAK should be forced or pulled up to Vcc if not used.
	4. Must be forced or pulled up to Vcc.
	Figure 6-5. Connection to a PCI Bus
	Figure 6-6. Connection to 16-Bit ISA/EISA Data Bus
	Figure 6-7. Connection to the DSP56300 Core Port A Bus

	6.7 HI32 DSP-Side Programming Model
	The DSP56300 core views the HI32 as a memory-mapped peripheral occupying eleven 24-bit words in d...
	Table�6-9. HI32 Programming Model, DSP Side�



	X:FFFFC5
	X:FFFFC6
	X:FFFFC7
	X:FFFFC8
	X:FFFFC9
	X:FFFFCA
	X:FFFFCB
	X:FFFFCC
	X:FFFFCD
	X:FFFFCE
	X:FFFFCF
	The separate host-to-DSP and DSP-to-host data paths are FIFOs through which the HI32 and the host...
	6.7.1 DSP Control Register (DCTR)
	The DCTR is a 24-bit read/write control register by which the core controls the HI32 interrupts, ...


	HM2
	HM1
	HM0
	HIRD
	HIRH
	HRSP
	HDRP
	All modes
	All modes
	All modes
	UB
	UB
	UB
	UB
	HTAP
	HRWP
	HDSM
	UB
	UB
	UB
	HINT
	HF5
	HF4
	HF3
	SRIE
	STIE
	HCIE
	UB/PCI
	UB/PCI
	UB/PCI
	UB/PCI
	UB/PCI
	UB/PCI
	UB/PCI
	Figure 6-8. DSP Control Register (DCTR)
	Table�6-10. DSP Control Register (DCTR) Bit Definitions�

	23
	0
	22 - 20
	HM2 – HM0
	0
	All modes
	000
	001
	010
	011
	100
	101
	110
	111
	19
	HIRD
	0
	UB
	18
	HIRH
	0
	UB
	HIRQ_PULSE_WIDTH = (LT[7:0]_Value + 1) • DSP56300_Core_clock_cycle

	17
	HRSP
	0
	UB
	16
	HDRP
	0
	UB
	15
	HTAP
	0
	UB
	14
	HRWP
	0
	UB
	13
	HDSM
	0
	UB
	12 – 7
	0
	6
	HINT
	0
	UB/PCI
	5 – 3
	HF5 – HF3
	0
	UB/PCI
	2
	SRIE
	0
	UB/PCI
	1
	STIE
	0
	UB/PCI
	0
	HCIE
	0
	UB/PCI
	6.7.2 DSP PCI Control Register (DPCR)
	The DPCR is a 24-bit read/write control register by which the DSP56300 core controls the HI32 PCI...


	IAE
	RBLE
	MWSD
	MACE
	SERF
	MTT
	CLRT
	TCIE
	TTIE
	TAIE
	PEIE
	MAIE
	MRIE
	MTIE
	Figure 6-9. DSP PCI Control Register (DPCR)
	Table�6-11. DSP PCI Control Register (DPCR) Bit Definitions�

	23 – 22
	0
	21
	IAE
	0
	20
	RBLE
	0
	19
	MWSD
	0
	18
	MACE
	0
	17
	0
	16
	SERF
	0
	15
	MTT
	0
	14
	CLRT
	0
	1. MARQ is set in the DPSR (that is, the DSP56300 core has not initiated a PCI transaction).
	2. No DSP56300 core DMA channel is enabled to service HI32 master transmit data DMA requests.


	13
	0
	12
	TCIE
	0
	11 – 10
	0
	9
	TTIE
	0
	8
	0
	7
	TAIE
	0
	6
	0
	5
	PEIE
	0
	4
	MAIE
	0
	3
	0
	2
	MRIE
	0
	1
	MTIE
	o
	0
	0
	6.7.3 DSP PCI Master Control Register (DPMC)
	The DPMC is a 24-bit read/write register by which the DSP56300 core generates the two most signif...


	FC1
	FC0
	BL5
	BL4
	BL3
	BL2
	BL1
	BL0
	AR31
	AR30
	AR29
	AR28
	AR27
	AR26
	AR25
	AR24
	AR23
	AR22
	AR21
	AR20
	AR19
	AR18
	AR17
	AR16
	Figure 6-10. DSP PCI Master Control Register (DPMC)
	Table�6-12. DSP PCI Master Control Register (DMPC) Bit Definitions�

	23 – 22
	FC[1 – 0]
	0
	23 – 22
	Cont.
	FC[1 – 0]
	Cont.
	0
	21 – 16
	BL[5 – 0]
	0
	15 – 0
	AR[31 – 16]
	0
	6.7.4 DSP PCI Address Register (DPAR)

	C0
	AR15
	AR14
	AR13
	AR12
	AR11
	AR10
	AR9
	AR8
	AR7
	AR6
	AR5
	AR4
	AR3
	AR2
	AR1
	AR0
	Figure 6-11. DSP PCI Address Register (DPAR)
	A 24-bit read/write register by which the DSP56300 core generates the two least significant bytes...
	When the DSP56300 core writes to DPAR in PCI mode (DCTR[HM]=$1), DPSR[MARQ] is cleared. When the ...
	Table�6-13. DSP PCI Address Register (DPAR) Bit Definitions�


	23 – 20
	BE[3 – 0]
	0
	19 – 16
	C3 – C0
	0
	0000
	0001
	0010
	0011
	0100
	0101
	0110
	0111
	1000
	1001
	1010
	1011
	1100
	1101
	1110
	1111
	15 – 0
	AR15 – AR0
	0
	0
	0
	0
	1
	1
	X
	6.7.5 DSP Status Register (DSR)

	UBM
	PCI
	SC
	HF2
	HF1
	HF0
	SRRQ
	STRQ
	HCP
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	Figure 6-12. DSP Status Register (DSR)
	A 24-bit read-only status register by which the DSP56300 core examines the HI32 status and flags....
	Note: When data is written to the HI32, there is a two-cycle pipeline delay while any status bits...
	Table�6-14. DSP Status Register (DSR) Bit Definitions�



	23
	HACT
	0
	UBM
	PCI
	SC
	22 – 6
	0
	5 – 3
	Hf2 – HF0
	0
	UBM
	PCI
	2
	SRRQ
	0
	UBM
	PCI
	1
	STRQ
	1
	UBM
	PCI
	0
	HCP
	0
	UBM
	PCI
	6.7.6 DSP PCI Status Register (DPSR)

	RDC5
	RDC4
	RDC3
	RDC2
	RDC1
	RDC0
	RDCQ
	MDT
	HDTC
	TO
	TRTY
	TDIS
	TAB
	MAB
	DPER
	APER
	MARQ
	MRRQ
	MTRQ
	MWS
	Figure 6-13. DSP PCI Status Register (DPSR)
	A 24-bit read-only status register by which the DSP56300 core examines the status and flags of th...
	Table�6-15. DSP PCI Status Register (DPSR) Bit Definitions�


	23 – 22
	0
	21 – 16
	RDC5 – RDC0
	15
	RDCQ
	BL[5:0] = RDC[5:0] + RDCQ

	14
	MDT
	0
	13
	0
	12
	HDTC
	0
	11
	TO
	0
	10
	TRTY
	0
	9
	TDIS
	0
	8
	TAB
	0
	7
	MAB
	0
	6
	DPER
	0
	5
	APER
	0
	4
	MARQ
	0
	3
	0
	2
	MRRQ
	0
	1
	MTRQ
	1
	0
	MWS
	0
	6.7.7 DSP Receive Data FIFO (DRXR)
	The 24-bit wide DSP receive data register (DRXR) is the output stage of the host-to-DSP data path...
	The DRXR contains slave data—that is, data written to the HI32 from the host bus—to be read if DS...
	In 32-bit mode (DCTR[HM]=$1 with DPMC[FC]=$0 or HCTR[HTF]=$0), only the two least significant byt...

	6.7.8 DSP Master Transmit Data Register (DTXM)
	The 24-bit wide DSP master transmit data register (DTXM) is the input stage of the master DSP-to-...
	In PCI mode (DCTR[HM]=$1), the DSP56300 core can clear the HI32 master-to-host bus data path and ...

	6.7.9 DSP�Slave�Transmit�Data Register (DTXS)
	The 24-bit wide DSP slave transmit data register (DTXS) is the input stage of the slave DSP-to-ho...
	The DTXS can be written if the DSR[STRQ] bit is set. To prevent overwriting of previous data, dat...

	6.7.10 DSP Host Port GPIO Direction Register (DIRH)

	DIR23
	DIR22
	DIR21
	DIR20
	DIR19
	DIR18
	DIR17
	DIR16
	DIR15
	DIR14
	DIR13
	DIR12
	DIR11
	DIR10
	DIR9
	DIR8
	DIR7
	DIR6
	DIR5
	DIR4
	DIR3
	DIR2
	DIR1
	DIR0
	Figure 6-14. DSP Host Port Direction Register (DIRH)
	A 24-bit read/write register by which the DSP56300 core controls the direction of the host port p...
	Table�6-16. DATH and DIRH Functionality

	6.7.11 DSP Host Port GPIO Data Register (DATH)

	DAT23
	DAT22
	DAT21
	DAT20
	DAT19
	DAT18
	DAT17
	DAT16
	DAT15
	DAT14
	DAT13
	DAT12
	DAT11
	DAT10
	DAT9
	DAT8
	DAT7
	DAT6
	DAT5
	DAT4
	DAT3
	DAT2
	DAT1
	DAT0
	Figure 6-15. DSP Host Port GPIO Data Register (DATH)
	A 24-bit read/write data register by which the DSP56300 core reads or writes data to/from host po...
	6.8 Host-Side Programming Model
	The HI32 appears to the host processor as a bank of registers, listed in Table 6-17.
	Table�6-17. HI32 Programming Model, Host-Side Registers

	In the Universal Bus modes:
	The HI32 occupies eight words in the host processor address space. The host processor cannot acce...
	Because of the fast DSP56300 core interrupt response, most host microprocessors can read or write...
	When a host bus is less than 24 bits wide, the unused data pins must be forced or pulled up or do...

	In PCI mode:
	In memory space read/write transactions, the HI32 occupies 16384 Dwords. The host can access the ...
	The HAD[1 – 0] pins should be zero during the address phase of a transaction. The HI32 responds w...
	Configuration space accesses:

	— In read/write transactions, the HI32 occupies 64 Dwords. The configuration registers are access...
	— In HCTR, HSTR, HCVR, and configuration space register accesses, if all four byte lanes are disa...
	PCI host-to-DSP data transfers:

	— In transfers to the HI32 registers (HCTR, HSTR, HCVR, and all configuration space registers), d...
	— Data is written to the HTXR FIFO in accordance with FC[1– 0] or HTF[1 – 0] bits, regardless of ...
	In PCI DSP-to-host data transfers via the HRXS or HRXM, all four byte lanes are driven with data,...
	In HI32-to-PCI agent data transfers, all four byte lanes are driven with data, regardless of the ...



	0000
	0001
	0010
	0011
	0100
	0101
	0110
	0111
	1000
	1001
	1010
	1011
	1100
	1101
	1110
	1111
	The HI32 does not reach deadlock due to illegal PCI events. Illegal PCI events bring the HI32 mas...
	Table�6-18. Host-Side Registers (PCI Memory Address Space1)


	Base Address: $0000
	Base Address:$000C
	Base Address: $0010
	Base Address: $0014
	Base Address: $0018
	Base Address:$001C
	Base Address:$FFFC
	Table�6-19. Host-Side Registers (PCI Configuration Address Space1)
	Table�6-20. Host-Side Registers (Universal Bus Mode Address Space1)
	6.8.1 HI32 Control Register (HCTR)

	TWSD
	HS2
	PCI
	UBM
	PCI
	HS1
	HS0
	HRF1
	HRF0
	HTF1
	HTF0
	SFT
	DMAE
	HF2
	HF1
	HF0
	RREQ
	TREQ
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	Figure 6-16. Host Interface Control Register (HCTR)
	The HCTR is a 32-bit read/write control register by which the host processor controls the HI32 in...
	In PCI mode (DCTR[HM]=$1), the HAD[31– 0] pins are driven with HCTR data during a read access; an...
	In a 24-bit data Universal Bus mode (DCTR[HM]=$2 or $3 and HCTR[HTF]=$0 or HCTR[HRF]=$0), the HD[...
	In a 16-bit data Universal Bus mode (DCTR[HM]=$2 or $3 and HCTR[HTF]¹$0 or HCTR[HRF]¹$0), the HD[...
	In a Universal Bus mode (DCTR[HM]=$2 or $3), the HCTR is accessed if the HA[10 – 3] value matches...

	The HCTR is written in accordance with the byte enables (HC3/HBE3 – HC0/HBE0 pins). Byte lanes th...
	Table�6-21. Host Interface Control Register (HCTR) Bit Definitions�


	31 – 20
	0
	19
	TWSD
	0
	PCI
	18 – 17
	0
	16 – 14
	0
	UBM
	PCI
	13
	0
	12 – 11
	HRF1 – HRF0
	0
	UBM
	PCI
	10
	0
	9 – 8
	HTF1 – HTF0
	0
	UBM
	PCI
	9 – 8 cont.
	HTF1 – HTF0
	0
	UBM
	PCI
	0
	0
	0
	1
	1
	0
	1
	1
	7
	SFT
	0
	UBM
	PCI
	7 Cont.
	SFT Cont.
	0
	UBM
	PCI
	6
	DMAE
	0
	UBM
	0
	0
	0
	1
	1
	0
	1
	1
	5 –3
	HF[2 – 0]
	0
	UBM
	PCI
	2
	RREQ
	0
	UBM
	0
	0
	0
	0
	1
	0
	0
	1
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0
	1
	1
	1
	1
	TREQ
	0
	UBM
	0
	0
	6.8.2 Host Interface Status Register (HSTR)

	HREQ
	HINT
	HF5
	HF4
	HF3
	HRRQ
	HTRQ
	TRDY
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	Figure 6-17. Host Interface Status Register (HSTR)
	The HSTR is a 32-bit read-only status register by which the host processor examines the status an...
	When the HSTR is read to the PCI bus (DCTR[HM]=$1), the HAD[31– 0] pins are driven with the HSTR ...
	In a 24-bit data Universal Bus mode (DCTR[HM]=$2 or $3 and HCTR[HRF]=$0), the HD[23 – 0] pins are...
	In a 16-bit data Universal Bus mode (DCTR[HM]=$2 or $3 and HCTR[HRF]¹$0), the HD[15 – 0] pins are...
	In PCI mode (DCTR[HM]=$1) memory space transactions, the HSTR is accessed if the PCI address is H...
	In a Universal Bus mode (DCTR[HM]=$2 or $3), the HSTR is accessed if the HA[10 – 3] value matches...
	Table�6-22. Host Interface Status Register (HSTR) Bit Definitions�



	31 – 8
	0
	7
	HREQ
	0
	UBM
	PCI
	0
	0
	0
	1
	1
	0
	1
	1
	6
	HINT
	0
	UBM
	PCI
	5 – 3
	HF[5 – 3]
	0
	UBM
	PCI
	2
	HRRQ
	0
	UBM
	PCI
	1
	HTRQ
	0
	UBM
	PCI
	0
	TRDY
	1
	UBM
	PCI
	6.8.3 Host Command Vector Register (HCVR)

	HNMI
	HV6
	HV5
	HV4
	HV3
	HV2
	HV1
	HV0
	HC
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	UBM
	PCI
	Figure 6-18. Host Command Vector Register (HCVR)
	The HCVR is a 32-bit read/write register by which the host processor causes the DSP56300 core to ...
	When the HCVR is read to the PCI bus (DCTR[HM]=$1), the HAD[31 – 0] pins are driven with the HCVR...
	In a 24-bit data Universal Bus mode (DCTR[HM]=$2 or $3 and HCTR[HTF]=$0 or HCTR[HRF]=$0), the HD[...
	In a 16-bit data Universal Bus mode (DCTR[HM]=$2 or $3 and HCTR[HTF]¹$0 or HCTR[HRF]¹$0), the HD[...
	In PCI mode (DCTR[HM]=$1) memory space transactions, the HCVR is accessed if the PCI address is H...
	In a Universal Bus mode (DCTR[HM]=$2 or $3), the HCVR is accessed if the HA[10 – 3] value matches...

	If TWSD is cleared, the HI32 is the selected PCI target (DCTR[HM]=$1) in a write data phase to th...
	Table�6-23. Host Command Vector Register (HCVR) Bit Definitions�


	31 – 16
	0
	15
	HNMI
	0
	UBM
	PCI
	14 – 8
	0
	7 – 1
	HV[6 – 0]
	Programmable
	UBM
	PCI
	0
	HC
	0
	UBM
	PCI
	6.8.4 Host Master Receive Data Register (HRXM)
	The HRXM is the output stage of the master DSP-to-host data path FIFO for DSP-to-host data transf...
	In PCI mode (DCTR[HM]=$1), the DSP56300 core can clear the HI32 master-to-host bus data path and ...

	6.8.5 Host Slave Receive Data Register (HRXS)
	The HRXS is the output stage of the slave DSP-to-host data path FIFO for DSP-to-host data transfe...
	The HRXS transfers the data to the HI32 data pins via the data transfer format converter (HDTFC)....
	In a PCI mode (DCTR[HM]=$1) memory space read transaction, the HRXS is accessed if the PCI addres...
	In a Universal Bus mode (DCTR[HM]=$2 or $3), the HRXS is accessed if the HA[10 – 3] value matches...
	The HREQ status bit is set in the HSTR.
	The HIRQ pin is asserted, if DMAE is cleared (in the Universal Bus modes).
	The HDRQ pin is asserted, if DMAE is set (in the Universal Bus modes).

	If TWSD is cleared, the HI32, as the selected PCI target (DCTR[HM]=$1) in a read data phase from ...
	In a Universal Bus mode read from the HRXS, the HI32 inserts wait states if the HRXS is empty (HR...

	6.8.6 Host Transmit Data Register (HTXR)
	The HTXR is the input stage of the host-to-DSP data path FIFO for host-to-DSP data transfers. The...
	The HTXR receives data from the HI32 data pins via the data transfer format converter (HDTFC). Th...
	When HSTR[HTRQ] is set and TREQ in the HCTR is set:
	The HSTR[HREQ] status bit is set.
	The HIRQ pin is asserted, if DMAE is cleared (in the Universal Bus modes).
	The HDRQ pin is asserted, if DMAE is set (in the Universal Bus modes).

	Hardware, software, and personal software resets empty the HTXR (HSTR[HTRQ] is set).
	6.8.6.1 PCI Mode (DCTR[HM]=$1)
	As the active target in a memory space write transaction, the HTXR is accessed if the PCI address...
	If TWSD is cleared, the HI32 as the selected PCI target (DCTR[HM]=$1) in a write data phase to th...

	6.8.6.2 Universal Bus mode (DCTR[HM]=$2 or $3)
	The HTXR is accessed if the HA10-HA3 value matches the HI32 base address (see Section 6.8.11, "Me...
	In a Universal Bus mode write to the HTXR the HI32 inserts wait states if the HTXR is full (HTRQ=...


	6.8.7 Device ID/Vendor ID Configuration Register (CDID/CVID)

	DID15
	DID14
	DID13
	DID12
	DID11
	DID10
	DID9
	DID8
	DID7
	DID6
	DID5
	DID4
	DID3
	DID2
	DID1
	DID0
	VID15
	VID14
	VID13
	VID12
	VID11
	VID10
	VID9
	VID8
	VID7
	VID6
	VID5
	VID4
	VID3
	VID2
	VID1
	VID0
	Figure 6-19. Device/Vendor ID Configuration Register (CDID/CVID)
	A PCI-standard 32-bit read-only register mapped into the PCI configuration space in PCI mode or i...
	Table�6-24. Device ID/Vendor ID Configuration Register (CDID/CVID) Bit Definitions�


	31 – 16
	DID[15 – 0]
	Hardwired
	15 – 0
	VIV[15 – 0]
	Hardwired
	6.8.8 Status/Command Configuration Register (CSTR/CCMR)
	Figure 6-20. Status/Command Configuration Register (CSTR/CCMR)
	A PCI-standard 32-bit read/write register mapped into the PCI configuration space in PCI mode or ...
	Table�6-25. Status/Command Configuration Register (CSTR/CCMR) Bit Definitions�



	31
	DPE
	0
	30
	SSE
	0
	29
	RMA
	0
	28
	RTA
	0
	27
	STA
	0
	26 – 25
	DST[1 – 0]
	0
	24
	DPR
	0
	23
	FBBC
	0
	22 – 10
	0
	9
	0
	8
	SERE
	0
	7
	WCC
	0
	6
	PERR
	0
	5 – 3
	0
	2
	BM
	0
	1
	MSE
	0
	0
	0
	6.8.9 Class Code/Revision ID Configuration Register (CCCR/CRID)

	BC7
	BC6
	BC5
	BC4
	BC3
	BC2
	BC1
	BC0
	SC7
	SC6
	SC5
	SC4
	SC3
	SC2
	SC1
	SC0
	PI7
	PI6
	PI5
	PI4
	PI3
	PI2
	PI1
	PI0
	RID7
	RID6
	RID5
	RID4
	RID3
	RID2
	RID1
	RID0
	Figure 6-21. Class Code/Revision ID Configuration Register CCCR/CRID)
	A PCI-standard 32-bit read-only register mapped into the PCI configuration space in PCI mode or i...
	Table�6-26. Class Code/Revision ID Configuration Register (CCCR/CRID) Bit Definitions�


	CCCR
	31 – 24
	BC[7 –0]
	23 – 16
	SC[7 – 0]
	15 – 8
	P[17 – 10]
	CRID
	7 – 0
	RID[7 – 0]
	6.8.10 Header Type/Latency Timer Configuration Register (CHTY/CLAT/CCLS)

	HT7
	HT6
	HT5
	HT4
	HT3
	HT2
	HT1
	HT0
	LT7
	LT6
	LT5
	LT4
	LT3
	LT2
	LT1
	LT0
	CLS7
	CLS6
	CLS5
	CLS4
	CLS3
	CLS2
	CLS2
	CLS0
	Figure 6-22. Header Type/Latency Timer Configuration Register (CHTY/CLAT/CCLS)
	A PCI-standard read/write register mapped into the PCI configuration space in PCI mode or in mode...
	Table�6-27. Header Type/Latency Timer Configuration Register (CHTY/CLAT/CCLS) Bit Definitions�


	31 – 24
	0
	23 – 16
	HT[7 – 0]
	0
	15 – 8
	LT[7 – 0]
	0
	7 – 0
	CLS[7 – 0]
	0
	6.8.11 Memory Space Base Address Configuration Register (CBMA)

	PM31
	PM30
	PM29
	PM28
	PM27
	PM26
	PM25
	PM24
	PM23/ GB10
	PM22/ GB9
	PM21/ GB98
	PM20/ GB7
	PM19/ GB6
	PM18/ GB5
	PM17/ GB4
	PM16/ GB3
	PM15
	PM14
	PM13
	PM12
	PM11
	PM10
	PM9
	PM8
	PM7
	PM6
	PM5
	PM4
	PF
	MS1
	MS0
	MSI
	Figure 6-23. Memory Space Base Address Configuration Register (CBMA)
	A PCI-standard read/write register mapped into the PCI configuration space in PCI mode or in mode...
	Table�6-28. Memory Space Base Address Configuration Register (CBMA) Bit Definitions�


	31 – 16
	23 – 16
	PM[31 – 16]
	GB[10 – 3]
	0
	15 – 4
	PM[15 – 4]
	0
	3
	PF
	0 (Hardwired)
	2 – 1
	MS[1 –0]
	0 (Hardwired)
	0
	MSI
	0 (Hardwired)
	6.8.12 Subsystem ID and Subsystem Vendor ID Configuration Register (CSID)

	SID15
	SID14
	SID13
	SID12
	SID11
	SID10
	SID9
	SID8
	SID7
	SID6
	SID5
	SID4
	SID3
	SID2
	SID1
	SID0
	SVID 15
	SVID 14
	SVID 13
	SVID 12
	SVID 11
	SVID 10
	SVID 9
	SVID 8
	SVID 7
	SVID 6
	SVID 5
	SVID 4
	SVID 3
	SVID 2
	SVID 1
	SVID 0
	Figure 6-24. Subsystem ID and Subsystem Vendor ID Configuration Register (CSID)
	A PCI-standard read/write register mapped into the PCI configuration space in PCI mode (HM = $1)....
	The host cannot access the CSID register when the system is not in PCI mode (HM¹$1). This registe...
	Use the following procedure for writing to the CSID:
	1. Power up the DSP56301.
	The default CSID value is $00000000. The HI32 is in the Personal Software Reset state (HM = $0) a...
	2. Boot the DSP56301through the EPROM or SCI.
	a. The program downloaded to the DSP56301 should do the following:
	• Enter the Self-Configuration mode (HM = $5) and write the CSID. The HI32 still responds to memo...
	• Optional: set the PCTL value.


	This enables the DSP56301 to run from the low-frequency internal clock.
	• Enter the Personal Software Reset state (HM - $0).
	• Enter PCI mode (HM = $1).

	Now a PCI master can access the DSP56301 PCI configuration space.
	• Optional: Set the mode bits in the OMR to MC:MB:MA = 100 and jump to the DSP56301 bootstrap ROM...

	Example�6-3. Code for Setting the CSID
	move #0, x0 ; set constant movep #>$500000, x:M_DCTR ; Set Self-Configuration mode rep #4 movep X...
	Note: Also see Example 6-1 on page 6-17.




	6.8.13 Interrupt Line - Interrupt Pin Configuration Register(CILP)

	ML7
	ML6
	ML5
	ML4
	ML3
	ML2
	ML1
	ML0
	MG7
	MG6
	MG5
	MG4
	MG3
	MG2
	MG1
	MG0
	IP7
	IP6
	IP5
	IP4
	IP3
	IP2
	IP1
	IP0
	IL7
	IL6
	IL5
	IL4
	IL3
	IL2
	IL1
	IL0
	Figure 6-25. Interrupt Line - Interrupt Pin Configuration Register(CILP)
	A PCI-standard read-only register mapped into the PCI configuration space in PCI mode or in mode ...
	Table�6-29. Interrupt Line - Interrupt Pin Configuration Register(CILP) Bit Definitions�


	31 – 24
	ML[7 – 0]
	0 (Hardwired)
	23 – 16
	MG[7 – 0]
	0 (Hardwired)
	15 – 8
	IP[7 – 0]
	1 (Hardwired)
	7 – 0
	IL[7 – 0]
	0
	6.9 HI32 Programming Model/Quick Reference

	HCIE
	0
	1
	STIE
	0
	1
	SRIE
	0
	1
	HF5-HF3
	HINT
	0 1
	HDSM
	0
	1
	HRWP
	0
	1
	HTAP
	0
	1
	HDRP
	0
	1
	HRSP
	0
	1
	HIRH
	0
	1
	HIRD
	0
	1
	HM2-HM0
	000
	001
	010
	011
	100
	101
	11x
	MTIE
	0
	1
	MRIE
	0
	1
	MAIE
	0
	1
	PEIE
	0
	1
	TAIE
	0
	1
	TTIE
	0
	1
	TCIE
	0
	1
	CLRT
	0
	1
	MTT
	0
	1
	SERF
	0
	1
	MACE
	0
	1
	MWSD
	0
	1
	RBLE
	0
	1
	IAE
	0
	1
	AR31-AR16
	BL5-BL0
	FC1-FC0
	00
	01
	10
	11
	AR15-AR0
	$0000
	-
	-
	C3-C0
	$0
	-
	-
	BE3-BE0
	$0
	-
	-
	DSR
	HCP
	0
	1
	-
	-
	0
	STRQ
	1 0
	1
	-
	1(1)
	SRRQ
	0
	1
	0
	-
	0
	HF2-HF0
	-
	$0
	-
	HACT
	0
	1
	0
	-
	0
	MWS
	0
	1
	0
	-
	0
	MTRQ
	1
	0
	1(1)
	-
	1(1)
	MRRQ
	0
	1
	0
	-
	0
	MARQ
	1
	0
	0
	0
	0
	APER
	0
	1
	0
	-
	-
	DPER
	0
	1
	0
	-
	-
	MAB
	0
	1
	0
	-
	-
	TAB
	0
	1
	0
	-
	-
	TDIS
	0
	1
	0
	-
	-
	TRTY
	0
	1
	0
	-
	-
	TO
	0
	1
	0
	-
	-
	HDTC
	0 1
	0
	-
	0
	MDT
	0
	1
	0
	0
	RDCQ
	0
	1
	-
	-
	-
	RDC5- RDC0
	-
	-
	-
	empty
	empty
	DAT23- DAT0
	DIRH
	DIR23- DIR0
	0
	1
	$0000 00
	-
	-
	Host Side
	HCTR
	TREQ
	0
	1
	-
	0
	-
	RREQ
	0
	1
	-
	0
	-
	HF2-HF0
	-
	0
	-
	DMAE
	0
	1
	-
	0
	-
	SFT
	0
	1
	-
	0
	-
	HTF1-HTF0
	00
	01
	10
	11
	-
	$0
	-
	HRF1-HRF 0
	00
	01
	10
	11
	-
	$0
	-
	HS2-HS0
	-
	0
	-
	TWSD
	0
	1
	-
	0
	-
	HSTR
	TRDY
	1
	0
	1
	-
	1
	HTRQ
	1 0
	1
	-
	1
	HRRQ
	0
	1
	0
	-
	0
	HF5-HF3
	0
	-
	-
	HINT
	0 1
	0
	-
	-
	HREQ
	0
	1
	-
	0
	-
	HC
	0
	1
	-
	-
	0
	HV6-HV0
	-
	default vector
	-
	HNMI
	0
	1
	-
	0
	-
	empty
	empty
	empty
	VID15-VID0
	$
	1057
	-
	-
	-
	DID15-DID0
	$
	1801
	-
	-
	-
	MSE
	0
	1
	-
	0
	-
	BM
	0
	1
	-
	0
	-
	PERR
	0
	1
	-
	0
	-
	WCC
	0
	-
	-
	-
	SERE
	0
	1
	-
	0
	-
	FBBC
	1
	-
	-
	-
	DPR
	0
	1
	-
	0
	-
	DST1-DST0
	01
	-
	-
	-
	STA
	0 1
	-
	0
	-
	RTA
	0
	1
	-
	0
	-
	CCMR CSTR
	cont.
	RMA
	0
	1
	-
	0
	-
	SSE
	0
	1
	-
	0
	-
	DPE
	0
	1
	-
	0
	-
	CRID CCCR
	RID7-RID0
	-
	-
	-
	PI7-PI0
	-
	-
	-
	SC7-SC0
	-
	-
	-
	BC7-BC0
	-
	-
	-
	CLAT CHTY
	CCLS
	LT7-LT0
	-
	$00
	-
	HT7-HT0
	$0
	-
	-
	-
	CLS[7 – 0]
	0
	CBMA
	0
	$0
	-
	-
	-
	0
	-
	-
	-
	$00
	-
	-
	-
	-
	$0000
	-
	-
	$00
	-
	-
	-
	-
	-
	-
	-
	CILP
	$01
	$00
	$00
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	Chapter�7 Enhanced Synchronous Serial Interface (ESSI)
	The ESSI provides a full-duplex serial port for serial communication with a variety of serial dev...
	Note: This synchronous interface should not be confused with the asynchronous channels mode of th...

	Pin notations for the generic ESSI refer to the analogous pin of ESSI0 (PCx) and ESSI1 (PDx).
	Additional synchronization signals delineate the word frames. The Normal mode of operation transf...

	7.1 ESSI Enhancements
	The DSP56000 SSI is enhanced in the following ways to make the ESSI:
	Network enhancements

	— Time slot mask registers (receive and transmit)
	— End-of-frame interrupt
	— Drive enable signal (to be used with transmitter 0)
	Figure�7-1. ESSI Block Diagram
	Audio enhancements

	— Three transmitters per ESSI (for six-channel surround sound)
	General enhancements

	— Can trigger DMA interrupts (receive or transmit)
	— Separate exception enable bits
	Other changes

	— One divide-by-2 removed from the internal clock source chain
	— Control register A prescaler range (CRA[PSR]) bit definition is reversed
	— Gated clock mode not available

	7.2 ESSI Data and Control Signals
	Three to six signals are required for ESSI operation, depending on the operating mode selected. T...
	7.2.1 Serial Transmit Data Signal (STD)
	The STD signal transmits data from the serial transmit shift register. STD is an output when data...

	7.2.2 Serial Receive Data Signal (SRD)
	The SRD signal receives serial data and transfers the data to the receive shift register. SRD can...

	7.2.3 Serial Clock (SCK)
	The SCK signal is a bidirectional signal providing the serial bit rate clock for the ESSI interfa...
	Table�7-1. ESSI Clock Sources



	0
	0
	0
	EXT, SC0
	—
	EXT, SCK
	—
	0
	0
	1
	INT
	SC0
	EXT, SCK
	—
	0
	1
	0
	EXT, SC0
	—
	INT
	SCK
	0
	1
	1
	INT
	SC0
	INT
	SCK
	1
	0
	0/1
	EXT, SCK
	—
	EXT, SCK
	—
	1
	1
	0/1
	INT
	SCK
	INT
	SCK
	Note: Although an external serial clock can be independent of and asynchronous to the DSP system ...
	7.2.4 Serial Control Signal (SC0)
	ESSI0: SC00; ESSI1: SC10
	To determine the function of the SC0 signal, select either Synchronous or Asynchronous mode, acco...
	If SC0 is configured as a serial flag signal or receive clock signal, its direction is determined...
	When SC0 is configured as a transmit data signal, it is always an output signal, regardless of th...
	Note: The ESSI can operate with more than one active transmitter only in Synchronous mode.


	7.2.5 Serial Control Signal (SC1)
	ESSI0:SC01; ESSI1: SCI11
	To determine the function of SC1, select either Synchronous or Asynchronous mode, according to Ta...
	Table�7-2. Mode and Signal Definitions



	0
	0
	X
	X
	0
	U
	U
	U
	U
	U
	U
	0
	0
	X
	X
	1
	RXC
	FSR
	U
	U
	U
	RD
	0
	1
	X
	X
	0
	U
	U
	FST
	TXC
	TD0
	U
	0
	1
	X
	X
	1
	RXC
	FSR
	FST
	TXC
	TD0
	RD
	1
	0
	0
	0
	0
	U
	U
	U
	U
	U
	U
	1
	0
	0
	0
	1
	F0/U
	F1/T0D/U
	FS
	XC
	U
	RD
	1
	0
	0
	1
	0
	F0/U
	TD2
	FS
	XC
	U
	U
	1
	0
	0
	1
	1
	F0/U
	TD2
	FS
	XC
	U
	RD
	1
	0
	1
	0
	0
	TD1
	F1/T0D/U
	FS
	XC
	U
	U
	1
	0
	1
	0
	1
	TD1
	F1/T0D/U
	FS
	XC
	U
	RD
	1
	0
	1
	1
	0
	TD1
	TD2
	FS
	XC
	U
	U
	1
	0
	1
	1
	1
	TD1
	TD2
	FS
	XC
	U
	RD
	1
	1
	0
	0
	0
	F0/U
	F1/T0D/U
	FS
	XC
	TD0
	U
	1
	1
	0
	0
	1
	F0/U
	F1/T0D/U
	FS
	XC
	TD0
	RD
	1
	1
	0
	1
	0
	F0/U
	TD2
	FS
	XC
	TD0
	U
	1
	1
	0
	1
	1
	F0/U
	TD2
	FS
	XC
	TD0
	RD
	1
	1
	1
	0
	0
	TD1
	F1/T0D/U
	FS
	XC
	TD0
	U
	1
	1
	1
	0
	1
	TD1
	F1/T0D/U
	FS
	XC
	TD0
	RD
	1
	1
	1
	1
	0
	TD1
	TD2
	FS
	XC
	TD0
	U
	1
	1
	1
	1
	1
	TD1
	TD2
	FS
	XC
	TD0
	RD
	When configured as an output, the SC1 signal functions as a serial output flag, as the transmitte...
	When SC1 is configured as a transmit data signal, it is always an output signal, regardless of th...
	7.2.6 Serial Control Signal (SC2)
	ESSI0:SC02; ESSI1:SC12
	SC2 is a frame sync I/O signal for both the transmitter and receiver in Synchronous mode and for ...

	7.3 Operation
	This section discusses ESSI basics: reset state, initialization, and exceptions.
	7.3.1 ESSI After Reset
	A hardware RESET signal or software RESET instruction clears the port control register and the po...

	7.3.2 Initialization
	To initialize the ESSI, do the following:
	1. Send a reset: hardware RESET signal, software RESET instruction, ESSI individual reset, or STO...
	2. Program the ESSI control and time slot registers.
	3. Write data to all the enabled transmitters.
	4. Configure at least one signal as ESSI signal.
	5. If an external frame sync is used, from the moment the ESSI is activated, at least five (5) se...
	When the PC[5 – 0] bits in the GPIO Port Control Register (PCR) are cleared during program execut...


	1. Put the ESSI in its individual reset state by clearing the PCR bits.
	2. Configure the control registers (CRA, CRB) to set the operating mode. Disable the transmitters...
	3. Enable the ESSI by setting the PCR bits to activate the input/output signals to be used.
	4. Write initial data to the transmitters that are in use during operation. This step is needed e...
	5. Enable the transmitters and receiver to be used.
	Now the ESSI can be serviced by polling, interrupts, or DMA. Once the ESSI is enabled (Step 3), o...


	1. For internally generated clock and frame sync, these signals start activity immediately after ...
	2. The ESSI receives data after a frame sync signal (either internally or externally generated) o...
	3. Data is transmitted after a frame sync signal (either internally or externally generated) only...


	7.3.3 Exceptions
	The ESSI can generate six different exceptions. They are discussed in the following paragraphs (o...
	ESSI receive data with exception status: Occurs when the receive exception interrupt is enabled, ...
	ESSI receive data: Occurs when the receive interrupt is enabled, the receive data register is ful...
	ESSI receive last slot interrupt: Occurs when the ESSI is in Network mode and the last slot of th...
	Note: The maximum time it takes to service a receive last slot interrupt should not exceed N – 1 ...

	ESSI transmit data with exception status: Occurs when the transmit exception interrupt is enabled...
	ESSI transmit last slot interrupt: Occurs when the ESSI is in Network mode at the start of the la...
	Note: The maximum transmit last slot interrupt service time should not exceed N – 1 ESSI bits ser...

	ESSI transmit data: Occurs when the transmit interrupt is enabled, at least one of the enabled tr...

	To configure an ESSI exception, perform the following steps:
	1. Configure the interrupt service routine (ISR):
	a. Load vector base address register VBA (b23:8)
	b. Define I_VEC to be equal to the VBA value (if that is nonzero). If it is defined, I_VEC must b...
	c. Load the exception vector table entry: two-word fast interrupt, or jump/branch to subroutine (...
	2. Configure interrupt trigger; preload transmit data
	a. Enable and prioritize overall peripheral interrupt functionality. IPRP (S0L1:0)


	b. Write data to all enabled transmit registers. TX00
	c. Enable a peripheral interrupt-generating function. CRB (TE0)
	d. Enable a specific peripheral interrupt. CRB0 (TIE)
	e. Enable peripheral and associated signals. PCRC (PC[5 – 0])
	f. Unmask interrupts at the global level. SR (I1 – 0)
	Note: The example material to the right of the steps shows register settings for configuring an E...
	After the first transmit, subsequent transmit values are typically loaded into TXnn by the ISR (o...




	7.4 Operating Modes: Normal, Network, and On-Demand
	The ESSI has three basic operating modes and several data and operation formats. These modes are ...
	7.4.1 Normal/Network/On-Demand Mode Selection
	To select either Normal mode or Network mode, clear or set CRB[MOD]. In Normal mode, the ESSI sen...
	The Normal mode typically transfers data to or from a single device. Network mode is typically us...
	Network mode has a submode called On-Demand mode. Set the CRB[MOD] for Network mode, and set the ...
	Note: When the ESSI transmits data in On-Demand mode (that is, MOD = 1 in the CRB and DC[4 – 0]=$...


	7.4.2 Synchronous/Asynchronous Operating Modes
	The transmit and receive sections of the ESSI interface are synchronous or asynchronous. The tran...
	Transmitter 1 and transmitter 2 operate only in Synchronous mode. Data clock and frame sync signa...

	7.4.3 Frame Sync Selection
	The transmitter and receiver can operate independently. The transmitter can have either a bit-lon...

	7.4.4 Frame Sync Signal Format
	CRB[FSL1] controls the frame sync signal format.
	If CRB[FSL1] is cleared, the RX frame sync is asserted during the entire data transfer period. Th...
	If CRB[FSL1] is set, the RX frame sync pulses active for one bit clock immediately before the dat...


	7.4.5 Frame Sync Length for Multiple Devices
	The ability to mix frame sync lengths is useful to configure systems in which data is received fr...
	If CRB[FSL0] is cleared, both RX and TX have the same frame sync length.
	If CRB[FSL0] is set, RX and TX have different frame sync lengths.

	CRB[FSL0] is ignored when CRB[SYN] is set.

	7.4.6 Word Length Frame Sync and Data Word Timing
	The CRB[FSR] bit controls the relative timing of the word length frame sync relative to the data ...
	When CRB[FSR] is cleared, the word length frame sync is generated (or expected) with the first bi...
	When CRB[FSR] is set, the word length frame sync is generated (or expected) with the last bit of ...

	CRB[FSR] is ignored when a bit length frame sync is selected.

	7.4.7 Frame Sync Polarity
	The CRB[FSP] bit controls the polarity of the frame sync.
	When CRB[FSP] is cleared, the polarity of the frame sync is positive; that is, the frame sync sig...
	When CRB[FSP] is set, the polarity of the frame sync is negative; that is, the frame sync is asse...

	The ESSI receiver looks for a receive frame sync edge (leading edge if CRB[FSP] is cleared, trail...
	Frames do not have to be adjacent; that is, a new frame sync does not have to follow the previous...

	7.4.8 Byte Format (LSB/MSB) for the Transmitter
	Some devices, such as CODECs, require a MSB-first data format. Other devices, such as those that ...
	If CRB[SHFD] is cleared, data is shifted into the receive shift register MSB first and shifted ou...
	If CRB[SHFD] is set, data is shifted into the receive shift register LSB first and shifted out of...


	7.4.9 Flags
	Two ESSI signals (SC[1 – 0]) are available for use as serial I/O flags. Their operation is contro...
	The SC[1 – 0] flags are available in Synchronous mode only. Each flag can be separately programme...
	When programmed as input flags, the value of the SC[1 – 0] bits is latched at the same time as th...
	When they are programmed as output flags, the value of the SC[1 – 0] bits is taken from the value...


	7.5 ESSI Programming Model
	The ESSI is composed of the following registers:
	Two control registers (CRA, CRB), page�7-14 and page�7-18
	One status register (SSISR), page�7-29
	One Receive Shift Register, page�7-31
	One Receive Data Register (RX), page�7-31
	Three Transmit Shift Registers, page�7-31
	Three Transmit Data Registers (TX0, TX1, TX2), page�7-31
	One special-purpose Time Slot Register (TSR), page�7-34
	Two Transmit Slot Mask Registers (TSMA, TSMB), page�7-34
	Two Receive Slot Mask Registers (RSMA, RSMB), page�7-35

	This section discusses the ESSI registers and describes their bits. Section 7.6, "GPIO Signals an...
	7.5.1 ESSI Control Register A (CRA)
	The ESSI Control Register A (CRA) is one of two 24-bit read/write control registers that direct t...



	SSC1
	WL2
	WL1
	WL0
	ALC
	DC4
	DC3
	DC2
	DC1
	DC0
	PSR
	PM7
	PM6
	PM5
	PM4
	PM3
	PM2
	PM1
	PM0
	(ESSI0 X:$FFFFB5, ESSI1 X:$FFFFA5)
	Figure�7-2. ESSI Control Register A(CRA)
	Table�7-3. ESSI Control Register A (CRA) Bit Definitions�

	23
	0
	22
	SSC1
	0
	21 – 19
	WL[2 – 0]
	0
	0
	0
	0
	8
	0
	0
	1
	12
	0
	1
	0
	16
	0
	1
	1
	24
	1
	0
	0
	32 (valid data in the first 24 bits)
	1
	0
	1
	32 (valid data in the last 24 bits)
	1
	1
	0
	Reserved
	1
	1
	1
	Reserved
	18
	ALC
	0
	17
	16 – 12
	DC[4 – 0]
	0
	11
	PSR
	0
	10 – 8
	0
	7 – 0
	PM
	0
	Figure�7-3. ESSI Clock Generator Functional Block Diagram
	Figure�7-4. ESSI Frame Sync Generator Functional Block Diagram
	7.5.2 ESSI Control Register B (CRB)
	Control Register B (CRB) is one of two read/write control registers that direct the operation of ...


	REIE
	TEIE
	RLIE
	TLIE
	RIE
	TIE
	RE
	TE0
	TE1
	TE2
	MOD
	SYN
	CKP
	FSP
	FSR
	FSL1
	FSL0
	SHFD
	SCKD
	SCD2
	SCD1
	SCD0
	OF1
	OF0
	(ESSI0 X:$FFFFB6, ESSI1 X:$FFFFA6)
	Figure�7-5. ESSI Control Register B (CRB)
	The CRB contains the serial output flag control bits and the direction control bits for the seria...
	The ESSI has two serial output flag bits, OF1 and OF0. The normal sequence follows for setting ou...
	1. Wait for TDE (TX0 empty) to be set.
	2. Write the flags.
	3. Write the transmit data to the TX register.
	Bits OF0 and OF1 are double-buffered so that the flag states appear on the signals when the TX da...
	Note: The timing of the optional serial output signals SC[2 – 0] is controlled by the frame timin...
	The ESSI has three transmit enable bits (TE[2 – 0]), one for each data transmitter. The process o...
	Table�7-4. ESSI Control Register B (CRB) Bit Definitions�




	23
	REIE
	0
	22
	TEIE
	0
	21
	RLIE
	0
	20
	TLIE
	0
	19
	RIE
	0
	18
	TIE
	0
	17
	RE
	0
	16
	TE0
	0
	15
	TE1
	0
	14
	TE2
	0
	13
	MOD
	0
	12
	SYN
	0
	11
	CKP
	0
	10
	FSP
	0
	9
	FSR
	0
	7 – 8
	FSL[1 – 0]
	0
	0
	0
	word
	word
	0
	1
	word
	bit
	1
	0
	bit
	bit
	1
	1
	bit
	word
	6
	SHFD
	0
	5
	SCKD
	0
	4
	SCD2
	0
	3
	SCD1
	0
	2
	SCD0
	0
	1
	OF1
	0
	0
	OF0
	0
	Figure�7-6. CRB FSL0 and FSL1 Bit Operation (FSR = 0)
	Figure�7-7. CRB SYN Bit Operation
	Figure�7-8. CRB MOD Bit Operation
	Figure�7-9. Normal Mode, External Frame Sync (8 Bit, 1 Word in Frame)
	Figure�7-10. Network Mode, External Frame Sync (8 Bit, 2 Words in Frame)
	7.5.3 ESSI Status Register (SSISR)
	The SSISR is a 24-bit read-only status register by which the DSP reads the ESSI status and serial...


	RDF
	TDE
	ROE
	TUE
	RFS
	TFS
	IF1
	IF0
	(ESSI0 X:$FFFFB7, ESSI1 X:$FFFFA7)
	Figure�7-11. ESSI Status Register (SSISR)
	Table�7-5. ESSI Status Register (SSISR) Bit Definitions�

	23 – 8
	0
	7
	RDF
	0
	6
	TDE
	0
	5
	ROE
	0
	4
	TUE
	0
	3
	RFS
	0
	2
	TFS
	0
	1
	IF1
	0
	0
	IF0
	0
	7.5.4 ESSI Receive Shift Register
	The 24-bit Receive Shift Register (see Figure 7-12 and Figure 7-13) receives incoming data from t...

	7.5.5 ESSI Receive Data Register (RX)
	The Receive Data Register (RX) is a 24-bit read-only register that accepts data from the receive ...

	7.5.6 ESSI Transmit Shift Registers
	The three 24-bit transmit shift registers contain the data being transmitted, as in Figure 7-12 a...
	Transmitted data is aligned according to the value of the ALC bit. When ALC is cleared, the MSB i...
	Figure�7-12. ESSI Data Path Programming Model (SHFD = 0)
	Figure�7-13. ESSI Data Path Programming Model (SHFD = 1)


	7.5.7 ESSI Transmit Data Registers (TX[2 – 0])
	ESSI0:TX20, TX10, TX00; ESSI1:TX21, TX11, TX01
	TX2, TX1, and TX0 are 24-bit write-only registers. Data written into these registers automaticall...
	Note: When data is written to a peripheral device, there is a two-cycle pipeline delay while any ...


	7.5.8 ESSI Time Slot Register (TSR)
	TSR is effectively a write-only null data register that prevents data transmission in the current...

	7.5.9 Transmit Slot Mask Registers (TSMA, TSMB)
	Both transmit slot mask registers are read/write registers. When the TSMA or TSMB is read to the ...


	15
	14
	13
	12
	TS15
	TS14
	TS13
	TS12
	TS11
	TS10
	TS9
	TS8
	TS7
	TS6
	TS5
	TS4
	TS3
	TS2
	TS1
	TS0
	(ESSI0 X:$FFFFB4, ESSI1 X:$FFFFA4)
	Figure�7-14. ESSI Transmit Slot Mask Register A (TSMA)

	TS31
	TS30
	TS29
	TS28
	TS27
	TS26
	TS25
	TS24
	TS23
	TS22
	TS21
	TS20
	TS19
	TS18
	TS17
	TS16
	(ESSI0 X:$FFFFB3, ESSI1 X:$FFFFA3)
	Figure�7-15. ESSI Transmit Slot Mask Register B (TSMB)
	TSMA and TSMB (as in Figure 7-12 and Figure 7-13) can be seen as a single 32-bit register, TSM. B...
	The TSM slot mask does not conflict with the TSR. Even if a slot is enabled in the TSM, you can c...
	After a hardware RESET signal or software RESET instruction, the TSM register is reset to $FFFFFF...
	7.5.10 Receive Slot Mask Registers (RSMA, RSMB)
	Both receive slot mask registers are read/write registers. In Network mode, the receiver(s) use t...


	RS15
	RS14
	RS13
	RS12
	RS11
	RS10
	RS9
	RS8
	RS7
	RS6
	RS5
	RS4
	RS3
	RS2
	RS1
	RS0
	(ESSI0 X:$FFFFB2, ESSI1 X:$FFFFA2)
	Figure�7-16. ESSI Receive Slot Mask Register A (RSMA)

	RS31
	RS30
	RS29
	RS28
	RS27
	RS26
	RS25
	RS24
	RS23
	RS22
	RS21
	RS20
	RS19
	RS18
	RS17
	RS16
	(ESSI0 X:$FFFFB1, ESSI1 X:$FFFFA1)
	Figure�7-17. ESSI Receive Slot Mask Register B (RSMB)
	RSMA and RSMB (as in Figure 7-12 and Figure 7-13) can be seen as one 32-bit register, RSM. Bit n ...
	When the bits in the RSM are set, their setting affects the next frame transmission. The frame be...
	When RSMA or RSMB is read by the internal data bus, the register contents occupy the two low-orde...
	After a hardware RESET signal or a software RESET instruction, the RSM register is reset to $FFFF...
	7.6 GPIO Signals and Registers
	The GPIO functionality of an ESSI port (whether C or D) is controlled by three registers: port co...
	7.6.1 Port Control Register (PCR)
	The read/write 24-bit PCR controls the functionality of the ESSI GPIO signals. Each of the PC[5 –...
	Figure�7-18. Port Control Register (PCR) (PCRC X:$FFFFBF) (PCRD X:$FFFAF)


	7.6.2 Port Direction Register (PRR)
	The read/write 24-bit PRR controls the data direction of the ESSI GPIO signals. When PRR[i] is se...
	Figure�7-19. Port Direction Register (PRR)(PRRC X:$FFFFBE) (PRRD X: $FFFFAE)

	The following table shows the port signal configurations.



	1
	X
	ESSI
	0
	0
	GPIO input
	0
	1
	GPIO output
	7.6.3 Port Data Register (PDR)
	The read/write 24-bit PDR reads or writes data to and from the ESSI GPIO signals. The PD[5 – 0] b...
	Figure�7-20. Port Data Register (PDR) (PDRC X:$FFFFBD) (PDRD X: $FFFFAD)
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	Chapter�8 Serial Communication Interface (SCI)
	The DSP56301 Serial Communication Interface (SCI) provides a full-duplex port for serial communic...
	The SCI consists of separate transmit and receive sections that can operate asynchronously with r...
	8.1 Operating Modes
	The operating modes for the DSP56301 SCI are as follows:
	8-bit synchronous (shift register mode)
	10-bit asynchronous (1 start, 8 data, 1 stop)
	11-bit asynchronous (1 start, 8 data, 1 even parity, 1 stop)
	11-bit asynchronous (1 start, 8 data, 1 odd parity, 1 stop)
	11-bit multidrop asynchronous (1 start, 8 data, 1 data type, 1 stop) This mode is used for master...
	These modes are selected by the SCR WD[0 – 2] bits. Synchronous data mode is essentially a high-s...

	8.1.1 Synchronous Mode
	Synchronous mode (WDS=0, Shift Register mode) handles serial-to-parallel and parallel-to-serial c...
	As a peripheral (synchronous slave), the DSP accepts an input clock from the SCLK pin. To select ...

	8.1.2 Asynchronous Mode
	Asynchronous data uses a data format with embedded word sync, which allows an unsynchronized data...

	8.1.3 Multidrop Mode
	Multidrop is a special case of asynchronous data transfer. The key difference is that a protocol ...
	8.1.3.1 Transmitting Data and Address Characters
	To send data, the 8-bit data character must be written to the STX register. Writing the data char...

	8.1.3.2 Wired-OR Mode
	Building a multidrop bus network requires connecting multiple transmitters to a common wire. The ...

	8.1.3.3 Idle Line Wakeup
	A wakeup mode frees a DSP from reading messages intended for other processors. The usual operatio...

	8.1.3.4 Address Mode Wakeup
	The purpose and basic operational procedure for Address Mode Wakeup is the same as for Idle Line ...



	8.2 I/O Signals
	Each of the three SCI signals (RXD, TXD, and SCLK) can be configured as either a GPIO signal or a...
	To enable SCI interrupts, program the SCI control registers before any of the SCI signals are pro...
	8.2.1 Receive Data (RXD)
	This input signal receives byte-oriented serial data and transfers the data to the SCI receive sh...

	8.2.2 Transmit Data (TXD)
	This output signal transmits serial data from the SCI transmit shift register. Data changes on th...

	8.2.3 SCI Serial Clock (SCLK)
	This bidirectional signal provides an input or output clock from which the transmit and/or receiv...


	8.3 SCI After Reset
	There are several different ways to reset the SCI:
	Hardware RESET signal
	Software RESET instruction: Both hardware and software resets clear the port control register bit...
	Individual reset: During program execution, the PC2, PC1, and PC0 bits can all be cleared (that i...
	Stop processing state reset (that is, the STOP instruction) Executing the STOP instruction halts ...
	Table 8-1 illustrates how each type of reset affects each register in the SCI.
	Table 8-1. SCI Registers After Reset �



	REIE
	16
	0
	0
	—
	—
	SCKP
	15
	0
	0
	—
	—
	STIR
	14
	0
	0
	—
	—
	TMIE
	13
	0
	0
	—
	—
	TIE
	12
	0
	0
	—
	—
	RIE
	11
	0
	0
	—
	—
	ILIE
	10
	0
	0
	—
	—
	TE
	9
	0
	0
	—
	—
	SCR
	RE
	8
	0
	0
	—
	—
	WOMS
	7
	0
	0
	—
	—
	RWU
	6
	0
	0
	—
	—
	WAKE
	5
	0
	0
	—
	—
	SBK
	4
	0
	0
	—
	—
	SSFTD
	3
	0
	0
	—
	—
	WDS[2 – 0]
	2–0
	0
	0
	—
	—
	SSR
	R8
	FE
	PE
	OR
	IDLE
	RDRF
	TDRE
	TRNE
	7
	6
	5
	4
	3
	2
	1
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	1
	1
	TCM
	15
	0
	0
	—
	—
	RCM
	14
	0
	0
	—
	—
	SCCR
	SCP
	13
	0
	0
	—
	—
	COD
	12
	0
	0
	—
	—
	CD[11 – 0]
	11–0
	0
	0
	—
	—
	SRX
	SRX [23 – 0]
	23–16, 15–8, 7–0
	—
	—
	—
	—
	STX
	STX[23 – 0]
	23–0
	—
	—
	—
	—
	SRSH
	SRS[8 – 0]
	8–0
	—
	—
	—
	—
	STSH
	STS[8 – 0]
	8–0
	—
	—
	—
	–
	8.4 SCI Initialization
	The SCI is initialized as follows:
	1. Ensure that the SCI is in its individual reset state (PCRE = $0). Use a hardware RESET signal ...
	2. Program the SCI control registers.
	3. Configure at least one SCI signal as and SCI signal.
	If interrupts are to be used, the signals must be selected, and global interrupts must be enabled...

	Enable an SCI pin other than SCLK.
	In the next instruction, enable the remaining SCI pins, including the SCLK pin.
	Following is an example of one way to initialize the SCI:


	1. Ensure that the SCI is in its individual reset state (PCRE = $0).
	2. Configure the control registers (SCR, SCCR) according to the operating mode, but do not enable...
	It is now possible to set the interrupts enable bits that are used during the operation. No inter...
	3. Enable the SCI by setting the PCRE bits according to which signals are used during operation.
	4. If transmit interrupt is not used, write data to the transmitter.

	If transmitter interrupt enable is set, an interrupt is issued and the interrupt handler should w...
	5. Enable transmitters (TE = 1) and receiver (RE = 1) according to use.
	Operation starts as follows:


	For an internally-generated clock, the SCLK signal starts operation immediately after the SCI is ...
	Data is received only when the receiver is enabled (RE = 1) and after the occurrence of the SCI r...
	Data is transmitted only after the transmitter is enabled (TE = 1), and after the initialization ...

	8.4.1 Preamble, Break, and Data Transmission Priority
	Two or three transmission commands can be set simultaneously:
	A preamble (TE is set.)
	A break (SBK is set or is cleared.)
	An indication that there is data for transmission (TDRE is cleared.)
	After the current character transmission, if two or more of these commands are set, the transmitt...


	8.4.2 Bootstrap Loading Through the SCI (Operating Mode 6)
	When the DSP comes out of reset, it checks the MODD, MODC, MODB, and MODA pins and sets the corre...
	First, the SCI Control Register is set to $0302, which enables the transmitter and receiver and c...
	The next step is to receive the program size and then the starting address to load the program. T...
	The program is then loaded one byte at a time, least significant byte first. After the program is...


	8.5 Exceptions
	The SCI can cause five different exceptions in the DSP, discussed here from the highest to the lo...
	1. SCI receive data with exception status occurs when the receive data register is full with a re...
	2. SCI receive data occurs when the receive data register is full. Read SRX to clear the pending ...
	3. SCI transmit data occurs when the transmit data register is empty. Write STX to clear the pend...
	4. SCI idle line occurs when the receive line enters the idle state (10 or 11 bits of�ones). This...
	5. SCI timer occurs when the baud rate counter reaches zero. This interrupt is automatically rese...


	8.6 SCI Programming Model
	The SCI programming model can be viewed as three types of registers:
	Control
	— SCI Control Register (SCR) in Figure 8-3
	— SCI Clock Control Register (SCCR) in Figure 8-5

	Status
	— SCI Status Register (SSR) in Figure 8-4

	Data transfer
	— SCI Receive Data Registers (SRX) in Figure 8-8
	— SCI Transmit Data Registers (STX) in Figure 8-8
	— SCI Transmit Data Address Register (STXA) in Figure 8-8
	The SCI includes the GPIO functions described in�Section 8.7, "GPIO Signals and Registers," on pa...
	Figure 8-1. SCI Data Word Formats (SSFTD = 1), 1
	Figure 8-2. SCI Data Word Formats (SSFTD = 0), 2



	8.6.1 SCI Control Register (SCR)
	The SCR is a read/write register that controls the serial interface operation. Seventeen of its 2...



	REIE
	SCKP
	STIR
	TMIE
	TIE
	RIE
	ILIE
	TE
	RE
	WOMS
	RWU
	WAKE
	SBK
	SSFTD
	WDS2
	WDS1
	WDS0
	Figure 8-3. SCI Control Register (SCR)
	Table 8-2. SCI Control Register (SCR) Bit Definitions�

	23 – 17
	0
	16
	REIE
	0
	15
	SCKP
	0
	14
	STIR
	0
	13
	TMIE
	0
	12
	TIE
	0
	11
	RIE
	0
	10
	ILIE
	0
	The IDLE bit shows the real status of the receive line at all times.
	An idle interrupt is generated once for each idle state, no matter how long the idle state lasts.

	9
	TE
	0
	1. Write the last byte of the first message to STX.
	2. Wait for TDRE to go high, indicating the last byte has been transferred to the transmit shift ...
	3. Clear TE and set TE to queue an idle line preamble to follow immediately the transmission of t...
	4. Write the first byte of the second message to STX.


	8
	RE
	0
	7
	WOMS
	0
	6
	RWU
	0
	5
	WAKE
	0
	4
	SBK
	0
	3
	SSFTD
	0
	2 – 0
	WDS[2 – 0]
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0
	2
	1
	1
	1
	3
	1
	0
	0
	4
	1
	0
	1
	5
	1
	1
	0
	6
	0
	1
	1
	7
	8.6.2 SCI Status Register (SSR)
	The SSR is a 24-bit read-only register that indicates the status of the SCI.


	R8
	FE
	PE
	OR
	IDLE
	RDRF
	TDRE
	TRNE
	Figure 8-4. SCI Status Register
	Table 8-3. SCI Status Register (SSR) Bit Definitions�

	23 – 8
	0
	7
	R8
	0
	6
	FE
	0
	5
	PE
	0
	4
	OR
	0
	3
	IDLE
	0
	2
	RDRF
	0
	1
	TDRE
	1
	0
	TRNE
	1
	8.6.3 SCI Clock Control Register (SCCR)
	The SCCR is a 24-bit read/write register that controls the selection of clock modes and baud rate...


	TCM
	RCM
	SCP
	COD
	CD11
	CD10
	CD9
	CD8
	CD7
	CD6
	CD5
	CD4
	CD3
	CD2
	CD1
	CD0
	Figure 8-5. SCI Clock Control Register (SCCR)
	The basic features of the clock generator, as shown in Figure 8-6 and Figure 8-7, follow:
	The SCI logic always uses a 16 ¥ internal clock in Asynchronous mode and always uses a 2 ¥ intern...
	The 16 ¥ clock is necessary for Asynchronous modes to synchronize the SCI to the incoming data (a...
	For Asynchronous modes, you must provide a 16 ¥ clock if you want to use an external baud rate ge...
	For Asynchronous modes, you can select either 1 ¥ or 16 ¥ for the output clock when using interna...
	When SCKP is cleared, the transmitted data on the TXD signal changes on the negative edge of the ...
	The received data on the RXD signal is sampled on the positive edge (if SCKP�=�0) or on the negat...
	For Asynchronous mode, the output clock is continuous.
	For Synchronous mode, a 1 ¥ clock is used for the output or input baud rate. The maximum 1 ¥ cloc...
	For Synchronous mode, the clock is gated.
	For Synchronous mode, the transmitter and receiver are synchronous with each other.
	Figure 8-6. 16 x Serial Clock
	The SCI clock determines the data transmission rate and can also establish a periodic interrupt t...
	Table 8-4. SCI Clock Control Register (SCCR) Bit Definitions�



	23 – 16
	0
	15
	TCM
	0
	14
	RCM
	0
	0
	0
	Internal
	Internal
	Output
	0
	1
	1
	0
	1
	1
	13
	SCP
	0
	12
	COD
	0
	If COD is cleared and SCLK is an output (that is, TCM and RCM are both cleared), then the SCI clo...
	If COD is set and SCLK is an output, the SCI clock is fed directly out to the SCLK signal. Thus, ...

	11 – 0
	CD[11 – 0]
	0
	Figure 8-7. SCI Baud Rate Generator
	8.6.4 SCI Data Registers
	The SCI data registers are divided into two groups: receive and transmit, as shown in Figure 8-8....
	Figure 8-8. SCI Programming Model - Data Registers

	8.6.4.1 SCI Receive Register (SRX)
	Data bits received on the RXD signal are shifted into the SCI receive shift register. When a comp...
	The SRX can be read at three locations as SRXL, SRXM, and SRXH. When SRXL is read, the contents o...
	The SCR WDS0, WDS1, and WDS2 control bits define the length and format of the serial word. The SC...
	In Synchronous mode, the start bit, the eight data bits, the address/data indicator bit or the pa...

	8.6.4.2 SCI Transmit Register (STX)
	The transmit data register is a one-byte-wide register mapped into four addresses as STXL, STXM, ...
	The transfer from either STX or STXA to the transmit shift register occurs automatically, but not...
	The transmit shift register is not directly addressable, and there is no dedicated flag for this ...
	In Synchronous mode, data is synchronized with the transmit clock. That clock can have either an ...
	The data to be transmitted can be written to any one of the three STX addresses. If SCKP is set a...
	Note: When data is written to a peripheral device, there is a two-cycle pipeline delay until any ...



	8.7 GPIO Signals and Registers
	Three registers control the GPIO functionality of port SCI: Port E control register (PCRE), Port ...
	8.7.1 Port E Control Register (PCRE)
	The read/write PCRE controls the functionality of SCI GPIO signals. Each of PC[2 – 0] bits contro...
	Figure 8-9. Port E Control Register (PCRE)


	8.7.2 Port E Direction Register (PRRE)
	The read/write PRRE controls the direction of SCI GPIO signals. When port signal[i] is configured...
	Figure 8-10. Port E Direction Register (PRRE)

	Table 8-5 shows the port signal configurations.
	Table 8-5. Port Control Register and Port Direction Register Bits




	1
	1 or 0
	SCI
	0
	0
	GPIO input
	0
	1
	GPIO output
	8.7.3 Port E Data Register (PDRE)
	The read/write PDRE reads or writes data to or from SCI GPIO signals. Bits PD[2 – 0] read or writ...
	Figure 8-11. Port E Data Register (PDRE)
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	Chapter�9 Triple Timer Module
	The timers in the DSP56301 internal triple timer module act as timed pulse generators or as pulse...
	9.1 Overview
	The timer module contains a common 21-bit prescalar and three independent and identical general-p...
	uses internal or external clocking
	interrupts the DSP56301 after a specified number of events (clocks) or signals an external device...
	triggers DMA transfers after a specified number of events (clocks) occurs
	connects to the external world through one bidirectional signal, designated TIO[0– 2] for timers ...
	When the TIO signal is configured as input, the timer functions as an external event counter or m...
	Figure 9-1 shows a block diagram of the triple timer module. Notice the 24-bit timer Prescalar Lo...
	The timer includes a 24-bit counter, a 24-bit read/write Timer Control and Status Register (TCSR)...
	Figure 9-1. Triple Timer Module Block Diagram

	The timer mode is controlled by the TC[3 – 0] bits of the Timer Control/Status Register (TCSR). F...


	9.2 Operation
	This section discusses timer basics: reset state, initialization, and exceptions.
	9.2.1 Timer After Reset
	A hardware RESET signal or software RESET instruction clears the Timer Control Register, thus con...
	Figure 9-2. Timer Module Block Diagram


	9.2.2 Timer Initialization
	To initialize a timer, do the following:
	1. Ensure that the timer is not active either by sending a reset or clearing the TCSR[TE] bit.
	2. Configure the control register (TCSR) to set the timer operating mode. Set the interrupt enabl...
	3. Configure other registers: Prescalar Load Register (TPLR), Load register (TLR), and Compare re...
	4. Enable the timer by setting the TCSR[TE] bit.


	9.2.3 Timer Exceptions
	Each timer can generate two different exceptions:
	Timer Overflow (highest priority) — Occurs when the timer counter reaches the overflow value. Thi...
	Timer Compare (lowest priority) — Occurs when the timer counter reaches the value given in the Ti...
	To configure a timer exception, perform the following steps. The example at the right of each ste...

	1. Configure the interrupt service routine (ISR):
	a. Load vector base address register VBA (b23 – 8)
	b. Define I_VEC to be equal to the VBA value (if that is nonzero). If it is defined, I_VEC must b...
	c. Load the exception vector table entry: two-word fast interrupt, or jump/branch to subroutine (...
	2. Configure the interrupt trigger:
	a. Enable and prioritize overall peripheral interrupt functionality. IPRP (TOL[1 – 0])
	b. Enable a specific peripheral interrupt. TCSR0 (TCIE)
	c. Unmask interrupts at the global level. SR (I[1 – 0])
	d. Configure a peripheral interrupt-generating function. TCSR0 (TC[7 – 4])
	e. Enable peripheral and associated signals. TCSR0 (TE)




	9.3 Operating Modes
	Each timer has operating modes that meet a variety of system requirements, as follows:
	Timer
	— GPIO, mode 0: Internal timer interrupt generated by the internal clock
	— Pulse, mode 1: External timer pulse generated by the internal clock
	— Toggle, mode 2: Output timing signal toggled by the internal clock
	— Event counter, mode 3: Internal timer interrupt generated by an external clock

	Measurement
	— Input width, mode 4: Input pulse width measurement
	— Input pulse, mode 5: Input signal period measurement
	— Capture, mode 6: Capture external signal

	PWM, mode 7: Pulse width modulation
	Watchdog
	— Pulse, mode 9: Output pulse, internal clock
	— Toggle, mode 10: Output toggle, internal clock
	Note: To ensure proper operation, the TCSR TC[3 – 0] bits should be changed only when the timer i...


	9.3.1 Triple Timer Modes
	For all triple timer modes, the following points are true:
	The TCSR[TE] bit is set to clear the counter and enable the timer. Clearing TCSR[TE] disables the...
	The value to which the timer is to count is loaded into the TCPR. (This is true for all modes exc...
	The counter is loaded with the TLR value on the first clock.
	If the counter overflows, TCSR[TOF] is set, and if TCSR[TOIE] is set, an overflow interrupt is ge...
	You can read the counter contents at any time from the Timer Count Register (TCR).
	9.3.1.1 Timer GPIO (Mode 0)


	0
	0
	0
	0
	0
	GPIO
	Timer
	GPIO
	Internal
	In Mode 0, the timer generates an internal interrupt when a counter value is reached, if the time...
	Figure 9-3. Timer Mode (TRM = 1)
	Figure 9-4. Timer Mode (TRM = 0)

	9.3.1.2 Timer Pulse (Mode 1)

	0
	0
	0
	1
	1
	Timer Pulse
	Timer
	Output
	Internal
	In Mode 1, the timer generates an external pulse on its TIO signal when the timer count reaches a...
	The TLR value in the TCPR sets the delay between starting the timer and generating the output pul...
	Figure 9-5. Pulse Mode (TRM = 1)
	Figure 9-6. Pulse Mode (TRM = 0)

	9.3.1.3 Timer Toggle (Mode 2)

	0
	0
	1
	0
	2
	Toggle
	Timer
	Output
	Internal
	In Mode 2, the timer periodically toggles the polarity of the TIO signal. When the timer is enabl...
	Figure 9-7. Toggle Mode, TRM = 1
	Figure 9-8. Toggle Mode, TRM = 0

	9.3.1.4 Timer Event Counter (Mode 3)

	0
	0
	1
	1
	3
	Event Counter
	Timer
	Input
	External
	In Mode 3, the timer counts external events and issues an interrupt (if interrupt enable bits are...
	When the counter matches the value contained in the TCPR, TCSR[TCF] is set and a compare interrup...
	Figure 9-9. Event Counter Mode, TRM = 1
	Figure 9-10. Event Counter Mode, TRM = 0

	9.3.2 Signal Measurement Modes
	The following signal measurement and pulse width modulation modes are provided:
	Measurement input width (Mode 4)
	Measurement input period (Mode 5)
	Measurement capture (Mode 6)
	Pulse width modulation mode (Mode 7)
	The external signal synchronizes with the internal clock that increments the counter. This synchr...

	9.3.2.1 Measurement Input Width (Mode 4)


	0
	1
	0
	0
	4
	Input width
	Measurement
	Input
	Internal
	In Mode 4, the timer counts the number of clocks that occur between opposite edges of an input si...
	Figure 9-11. Pulse Width Measurement Mode, TRM = 1
	Figure 9-12. Pulse Width Measurement Mode, TRM = 0

	9.3.2.2 Measurement Input Period (Mode 5)

	0
	1
	0
	1
	5
	Input period
	Measurement
	Input
	Internal
	In Mode 5, the timer counts the period between the reception of signal edges of the same polarity...
	Figure 9-13. Period Measurement Mode, TRM = 1
	Figure 9-14. Period Measurement Mode, TRM = 0

	9.3.2.3 Measurement Capture (Mode 6)

	0
	1
	1
	0
	6
	Capture
	Measurement
	Input
	Internal
	In Mode 6, the timer counts the number of clocks that elapse between when the timer starts and wh...
	Figure 9-15. Capture Measurement Mode, TRM = 0

	9.3.3 Pulse Width Modulation (PWM, Mode 7)

	0
	1
	1
	1
	7
	Pulse width modulation
	PWM
	Output
	Internal
	In Mode 7, the timer generates periodic pulses of a preset width. When the counter equals the val...
	If counter overflow occurs, the TIO output signal is toggled, TCSR[TOF] is set, and an overflow i...
	When the TCSR[TE] bit is set and the counter starts, the TIO signal assumes the value of INV. On ...
	The value of the TLR determines the output period ($FFFFFF - TLR + 1). The timer counter incremen...
	Note: The value in TCPR must be greater than the value in TLR.
	Figure 9-16. Pulse Width Modulation Toggle Mode, TRM = 1
	Figure 9-17. Pulse Width Modulation Toggle Mode, TRM = 0


	9.3.4 Watchdog Modes
	The following watchdog timer modes are provided:
	Watchdog Pulse
	Watchdog Toggle
	9.3.4.1 Watchdog Pulse (Mode 9)


	1
	0
	0
	1
	9
	Pulse
	Watchdog
	Output
	Internal
	In Mode 9, the timer generates an external signal at a preset rate. The signal period is equal to...
	Figure 9-18. Watchdog Pulse Mode

	9.3.4.2 Watchdog Toggle (Mode 10)

	1
	0
	1
	0
	10
	Toggle
	Watchdog
	Output
	Internal
	In Mode 10, the timer toggles an external signal after a preset period. The TIO signal is set to ...
	Figure 9-19. Watchdog Toggle Mode

	9.3.4.3 Reserved Modes
	Modes 8,�11,�12,�13,�14, and�15 are reserved.

	9.3.5 Special Cases
	The following special cases apply during wait and stop state.
	Timer behavior during wait — Timer clocks are active during the execution of the WAIT instruction...
	Timer behavior during stop — During execution of the STOP instruction, the timer clocks are disab...

	9.3.6 DMA Trigger
	Each timer can also trigger DMA transfers if a DMA channel is programmed to be triggered by a tim...

	9.4 Triple Timer Module Programming Model
	The timer programmer’s model in Figure 9-20 shows the structure of the timer registers.
	9.4.1 Prescalar Counter
	The prescalar counter is a 21-bit counter that decrements on the rising edge of the prescalar inp...
	Figure 9-20. Timer Module Programmer’s Model


	9.4.2 Timer Prescalar Load Register (TPLR)
	The TPLR is a read/write register that controls the prescalar divide factor (i. e., the number th...



	PS1
	PS0
	PL20
	PL19
	PL18
	PL17
	PL16
	PL15
	PL14
	PL13
	PL12
	PL11
	PL10
	PL9
	PL8
	PL7
	PL6
	PL5
	PL4
	PL3
	PL2
	PL1
	PL0
	Figure 9-21. Timer Prescalar Load Register (TPLR)
	Table�9-1. Timer Prescalar Load Register (TPLR) Bit Definitions�

	23
	0
	22 – 21
	PS[1 – 0]
	0
	0
	0
	Internal CLK/2
	0
	1
	TIO0
	1
	0
	TIO1
	1
	1
	TIO2
	20 – 0
	PL[20 – 0]
	0
	9.4.3 Timer Prescalar Count Register (TPCR)
	The TPCR is a read-only register that reflects the current value in the prescalar counter.


	PC20
	PC19
	PC18
	PC17
	PC16
	PC15
	PC14
	PC13
	PC12
	PC11
	PC10
	PC9
	PC8
	PC7
	PC6
	PC5
	PC4
	PC3
	PC2
	PC1
	PC0
	Figure 9-22. Timer Prescalar Count Register (TPCR)
	Table�9-2. Timer Prescalar Count Register (TPCR) Bit Definitions

	23 – 21
	0
	20 – 0
	PC[20 – 0]
	0
	9.4.4 Timer Control/Status Register (TCSR)
	The TCSR is a read/write register controlling the timer and reflecting its status.


	TCF
	TOF
	PCE
	DO
	DI
	DIR
	TRM
	INV
	TC3
	TC2
	TC1
	TC0
	TCIE
	TOIE
	TE
	Figure 9-23. Timer Control/Status Register (TCSR)
	Table�9-3. Timer Control/Status Register (TCSR) Bit Definitions�

	23 – 22
	0
	21
	TCF
	0
	20
	TOF
	0
	19 – 16
	0
	15
	PCE
	0
	14
	0
	13
	DO
	0
	12
	DI
	0
	11
	DIR
	0
	10
	0
	9
	TRM
	0
	8
	INV
	0
	7 – 4
	TC[3 – 0]
	0
	0
	0
	0
	0
	0
	Timer and GPIO
	GPIO 1
	Internal
	0
	0
	0
	1
	1
	Timer pulse
	Output
	Internal
	0
	0
	1
	0
	2
	Timer toggle
	Output
	Internal
	0
	0
	1
	1
	3
	Event counter
	Input
	External
	0
	1
	0
	0
	4
	Input width measurement
	Input
	Internal
	0
	1
	0
	1
	5
	Input period measurement
	Input
	Internal
	0
	1
	1
	0
	6
	Capture event
	Input
	Internal
	0
	1
	1
	1
	7
	Pulse width modulation
	1
	0
	0
	0
	8
	Reserved
	1
	0
	0
	1
	9
	Watchdog pulse
	1
	0
	1
	0
	10
	Watchdog Toggle
	1
	0
	1
	1
	11
	Reserved
	1
	1
	0
	0
	12
	Reserved
	1
	1
	0
	1
	13
	Reserved
	1
	1
	1
	0
	14
	Reserved
	1
	1
	1
	1
	15
	Reserved
	3
	0
	2
	TCIE
	0
	1
	TOIE
	0
	0
	TE
	0
	Table�9-4. Inverter (INV) Bit Operation �

	0
	1
	2
	3
	4
	5
	6
	7
	9
	10
	9.4.5 Timer Load Register (TLR)
	The TLR is a 24-bit write-only register. In all modes, the counter is preloaded with the TLR valu...
	In timer modes, if the TCSR[TRM] bit is set, the counter is reloaded each time after it reaches t...
	In measurement modes, if TCSR[TRM] and TCSR[TE] are set, the counter is reloaded with the value i...
	In PWM modes, if TCSR[TRM] is set, the counter is reloaded each time after it overflows and the n...
	In watchdog modes, if TCSR[TRM] is set, the counter is reloaded each time after it reaches the va...
	In all modes, if TCSR[TRM] is cleared (TRM = 0), the counter operates as a free-running counter.

	9.4.6 Timer Compare Register (TCPR)
	The TCPR is a 24-bit read/write register that contains the value to be compared to the counter va...

	9.4.7 Timer Count Register (TCR)
	The TCR is a 24-bit read-only register. In timer and watchdog modes, the contents of the counter ...
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	Appendix A Bootstrap Program
	This appendix lists the bootstrap program for the DSP56301.
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	Appendix B Programming Reference
	This reference for programmers includes a table showing the addresses of all DSP memory-mapped pe...
	Table�B-2, “Internal X I/O Memory Map,” on page B-2 lists the memory addresses of all on-chip per...
	Table�B-3, “Interrupt Sources,” on page B-7 lists the interrupt starting addresses and sources.
	Table�B-4, “Interrupt Source Priorities Within an IPL,” on page B-9 lists the priorities of speci...
	The programming sheets appear in this manual as figures (listed in Table B-1); they show the majo...
	Table B-1. Guide to Programming Sheets
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	IPR
	$FFFF
	$FFFFFF
	$FFFE
	$FFFFFE
	PLL
	$FFFD
	$FFFFFD
	OnCE
	$FFFC
	$FFFFFC
	BIU
	$FFFB
	$FFFFFB
	$FFFA
	$FFFFFA
	$FFF9
	$FFFFF9
	$FFF8
	$FFFFF8
	$FFF7
	$FFFFF7
	$FFF6
	$FFFFF6
	$FFF5
	$FFFFF5
	DMA
	$FFF4
	$FFFFF4
	$FFF3
	$FFFFF3
	$FFF2
	$FFFFF2
	$FFF1
	$FFFFF1
	$FFF0
	$FFFFF0
	DMA0
	$FFEF
	$FFFFEF
	$FFEE
	$FFFFEE
	$FFED
	$FFFFED
	$FFEC
	$FFFFEC
	DMA1
	$FFEB
	$FFFFEB
	$FFEA
	$FFFFEA
	$FFE9
	$FFFFE9
	$FFE8
	$FFFFE8
	DMA2
	$FFE7
	$FFFFE7
	$FFE6
	$FFFFE6
	$FFE5
	$FFFFE5
	$FFE4
	$FFFFE4
	DMA3
	$FFE3
	$FFFFE3
	$FFE2
	$FFFFE2
	$FFE1
	$FFFFE1
	$FFE0
	$FFFFE0
	DMA4
	$FFDF
	$FFFFDF
	$FFDE
	$FFFFDE
	$FFDD
	$FFFFDD
	$FFDC
	$FFFFDC
	DMA5
	$FFDB
	$FFFFDB
	$FFDA
	$FFFFDA
	$FFD9
	$FFFFD9
	$FFD8
	$FFFFD8
	$FFD7
	$FFFFD7
	$FFD6
	$FFFFD6
	$FFD5
	$FFFFD5
	$FFD4
	$FFFFD4
	$FFD3
	$FFFFD3
	$FFD2
	$FFFFD2
	$FFD1
	$FFFFD1
	$FFD0
	$FFFFD0
	PORT B
	$FFCF
	$FFFFCF
	$FFCE
	$FFFFCE
	HI32
	$FFCD
	$FFFFCD
	$FFCC
	$FFFFCC
	$FFCB
	$FFFFCB
	$FFCA
	$FFFFCA
	$FFC9
	$FFFFC9
	$FFC8
	$FFFFC8
	$FFC7
	$FFFFC7
	$FFC6
	$FFFFC6
	$FFC6
	$FFFFC5
	$FFC4
	$FFFFC4
	$FFC3
	$FFFFC3
	$FFC2
	$FFFFC2
	$FFC1
	$FFFFC1
	$FFC0
	$FFFFC0
	PORT C
	$FFBF
	$FFFFBF
	$FFBE
	$FFFFBE
	$FFBD
	$FFFFBD
	ESSI 0
	$FFBC
	$FFFFBC
	$FFBB
	$FFFFBB
	$FFBA
	$FFFFBA
	$FFB9
	$FFFFB9
	$FFB8
	$FFFFB8
	$FFB7
	$FFFFB7
	$FFB6
	$FFFFB6
	$FFB5
	$FFFFB5
	$FFB4
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	$FFFFB2
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	PORT D
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	$FFFFA9
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	$FFA7
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	$FFA6
	$FFFFA6
	$FFA5
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	$FFA4
	$FFFFA4
	$FFA3
	$FFFFA3
	$FFA2
	$FFFFA2
	$FFA1
	$FFFFA1
	$FFA0
	$FFFFA0
	PORT E
	$FF9F
	$FFFF9F
	$FF9E
	$FFFF9E
	$FF9D
	$FFFF9D
	SCI
	$FF9C
	$FFFF9C
	$FF9B
	$FFFF9B
	$FF9A
	$FFFF9A
	$FF99
	$FFFF99
	$FF98
	$FFFF98
	$FF97
	$FFFF97
	$FF96
	$FFFF96
	$FF95
	$FFFF95
	$FF94
	$FFFF94
	$FF93
	$FFFF93
	$FF92
	$FFFF92
	$FF91
	$FFFF91
	$FF90
	$FFFF90
	Triple Timer
	$FF8F
	$FFFF8F
	$FF8E
	$FFFF8E
	$FF8D
	$FFFF8D
	$FF8C
	$FFFF8C
	$FF8B
	$FFFF8B
	$FF8A
	$FFFF8A
	$FF89
	$FFFF89
	$FF88
	$FFFF88
	$FF87
	$FFFF87
	$FF86
	$FFFF86
	$FF85
	$FFFF85
	$FF84
	$FFFF84
	$FF83
	$FFFF83
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	$FFFF82
	$FF81
	$FFFF81
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	$FFFF80
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	VBA:$00
	3
	VBA:$02
	3
	VBA:$04
	3
	VBA:$06
	3
	VBA:$08
	3
	VBA:$0A
	3
	VBA:$0C
	3
	VBA:$0E
	3
	VBA:$10
	0–2
	VBA:$12
	0–2
	VBA:$14
	0–2
	VBA:$16
	0–2
	VBA:$18
	0–2
	VBA:$1A
	0–2
	VBA:$1C
	0–2
	VBA:$1E
	0–2
	VBA:$20
	0–2
	VBA:$22
	0–2
	VBA:$24
	0–2
	VBA:$26
	0–2
	VBA:$28
	0–2
	VBA:$2A
	0–2
	VBA:$2C
	0–2
	VBA:$2E
	0–2
	VBA:$30
	0–2
	VBA:$32
	0–2
	VBA:$34
	0–2
	VBA:$36
	0–2
	VBA:$38
	0–2
	VBA:$3A
	0–2
	VBA:$3C
	0–2
	VBA:$3E
	0–2
	VBA:$40
	0–2
	VBA:$42
	0–2
	VBA:$44
	0–2
	VBA:$46
	0–2
	VBA:$48
	0–2
	VBA:$4A
	0–2
	VBA:$4C
	0–2
	VBA:$4E
	0–2
	VBA:$50
	0–2
	VBA:$52
	0–2
	VBA:$54
	0–2
	VBA:$56
	0–2
	VBA:$58
	0–2
	VBA:$5A
	0–2
	VBA:$5C
	0–2
	VBA:$5E
	0–2
	VBA:$60
	0–2
	VBA:$62
	0–2
	VBA:$64
	0–2
	VBA:$66
	0–2
	VBA:$68
	0–2
	VBA:$6A
	0–2
	VBA:$6C
	0–2
	VBA:$6E
	0–2
	VBA:$70
	0–2
	VBA:$72
	0–2 / 3
	VBA:$74
	0–2
	:
	:
	VBA:$FE
	0–2
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