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Chapter 1
Overview

This manual describes the DSP56L 307 24-bit digital signal processor (DSP), its memory,
operating modes, and peripheral modules. The DSP56L.307 is an implementation of the
DSP56300 core with a unique configuration of on-chip memory, cache, and peripherals.

Use this manual in conjunction with the DSP56300 Family Manual (DSP56300FM/AD),
which describes the CPU, core programming models, and instruction set. The DSP56L.307
Technical Data (DSP56L.307/D)—referred to as the data sheet—jprovides DSP56L 307
electrical specifications, timing, pinout, and packaging descriptions.

Y ou can obtain these documents—and the M otorola DSP devel opment tools—through alocal
M otorola Semiconductor Sales Office or authorized distributor. To receive the latest
information on this DSP, access the Motorola DSP home page at the address given on the
back cover of this document.
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Manual Organization

1.1 Manual Organization

This manual contains the following sections and appendices:

1-2

Chapter 1, Overview — Features list and block diagram, related documentation,
organization of this manual, and the notational conventions used.

Chapter 2, Sgnals/Connections — DSP56L.307 signals and their functional
groupings.

Chapter 3, Memory Configuration — DSP56L. 307 memory spaces, RAM
configuration, memory configuration bit settings, memory configurations, and
memory maps.

Chapter 4, Core Configuration — Registersfor configuring the DSP56300 core when
programming the DSP56L 307, in particular the interrupt vector locations and the
operation of the interrupt priority registers,; operating modes and how they affect the
processor’ s program and data memories.

Chapter 5, Programming the Peripherals — Guidelines on initializing the
DSP56L 307 peripherals, including mapping control registers, specifying a method of
transferring data, and configuring for general-purpose input/output (GPIO).

Chapter 6, Host Interface (HI08) — Features, signals, architecture, programming
model, reset, interrupts, external host programming model, initialization, and a quick
reference to the HI08 programming model.

Chapter 7, Enhanced Synchronous Serial Interface (ESS) — Enhancements, data and
control signals, programming model, operating modes, initialization, exceptions, and
GPIO.

Chapter 8, Serial Communication Interface (SCI) — Signals, programming model,
operating modes, reset, initialization, and GPIO.

Chapter 9, Triple Timer Module — Architecture, programming model, and operating
modes of three identical timer devices available for use as internals or event counters.

Chapter 10, Enhanced Filter Coprocessor (EFCOP) — Structure and function of the
EFCORP, including features, architecture, and programming model; programming
topics such as data transfer to and from the EFCOP, its use in different modes, and
examples of usage.

Appendix A, Bootstrap Code — Bootstrap code for the DSP56L 307.

Appendix B, Programming Reference — Peripheral addresses, interrupt addresses,
and interrupt priorities for the DSP56L 307; programming sheets listing the contents of
the major DSP56L.307 registers for programmer’ s reference.

DSP56L307 User's Manual @ MOTOROLA



Manual Conventions

1.2 Manual Conventions
This manual uses the following conventions:

= Bitswithin registers are always listed from most significant bit (MSB) to least
significant bit (LSB).

= Bitswithin aregister areindicated AA[n—m], n > m, when more than one bit is
involved in adescription. For purposes of description, the bits are presented asif they
are contiguous within aregister. However, thisis not always the case. Refer to the
programming model diagrams or to the programmer’ s sheets to see the exact location
of bitswithin aregister.

= When abitisdescribed as“set,” itsvalueis 1. When abit is described as “ cleared,” its
vaueisO.

= Theword “assert” means that a high true (active high) signal is pulled highto V¢ or
that alow true (active low) signal is pulled low to ground. The word “deassert” means
that ahigh true signal is pulled low to ground or that alow true signal is pulled high to
Vcc. See Table 1-1.

Table 1-1. High True/Low True Signal Conventions

Signal/Symbol Logic State Signal State Voltage
PIN1 True Asserted Ground?

PIN False Deasserted Ve

PIN True Asserted Vee
PIN False Deasserted Ground

L

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 acceptable low
voltage levels (typically a TTL logic low).

3. V¢ is an acceptable high voltage level. See the appropriate data sheet for the range of acceptable high

voltage levels (typically a TTL logic high).

= Pinsor signasthat are asserted low (made active when pulled to ground) are indicated
like thisin text:

— Intext, they have an overbar: for example, RESET is asserted low.

— In code examples, they have atilde in front of their names. In Example 1-1, line 3
refersto the SSo signal (shown as ~SS0).

= Setsof signals areindicated by thefirst and last signalsin the set, for instance HA[0-3].

= “Input/Output” indicates abidirectional signal. “Input or Output” indicates asignal
that is exclusively one or the other.

@ MOTOROLA Overview 1-3



Features

m  Code examples are displayed in a monospaced font, as shown in Example 1-1.

Example 1-1. Sample Code Listing

BFSET #3$0007,X:PCC; Configure: line 1
; MISOO0, MOSIO0, SCKO for SPI master line 2
; ~SS0 as PC3 for GPIO line 3

= Hex vauesareindicated with a$ preceding the hex value, as follows: $FFFFFF is the
X memory address for the core interrupt priority register.

m Theword “reset” isused in four different contextsin this manual:
— thereset signal, written as RESET
— thereset instruction, written as RESET
— thereset operating state, written as Reset
— thereset function, written as reset

1.3 Features

The Motorola DSP56L 307, a member of the DSP56300 core family of programmable DSPs,
supports wireless infrastructure applications with general filtering operations. The on-chip
EFCOP processes filter algorithms in parallel with core operation, thus increasing overall
DSP performance and efficiency. Like the other family members, the DSP56L 307 uses a
high-performance, single-clock-cycle-per-instruction engine (code compatible with
Motorola's popular DSP56000 core family), a barrel shifter, 24-bit addressing, instruction
cache, and DMA controller. The DSP56L 307 offers 160 million instructions per second
(MIPS) performance (290 MIPS using the EFCORP in filtering applications) using an internal
160 MHz clock with 1.8 V core and independent 3.3 V input/output (1/0O) power. All
DSP56300 core family members contain the DSP56300 core and additional modules. The
modules are chosen from alibrary of standard predesigned elements, such as memories and
peripherals. New modules can be added to the library to meet customer specifications. A
standard interface between the DSP56300 core and the on-chip memory and peripherals
supports awide variety of memory and peripheral configurations. In particular, the

DSP56L 307 includes Motorola’ s JTAG port and OnCE module. The DSP56L.307, with its
large on-chip memory array of 64 K words and its EFCOP, is well suited for high-end
multichannel telecommunication applications, such as wireless infrastructure, multi-line
voice/data/FAX processing, video conferencing, and general digital signal processing.
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1.4 DSP56300 Core

Core features are fully described in the DSP56300 Family Manual. (This manual, in contrast,
documents pinout, memory, and peripheral features.) Core features are as follows:

160 MIPS (290 MIPS using the EFCOP in filtering applications) with a 160 MHz
clock at 1.8V

Object code compatible with the DSP56000 core
Highly parallel instruction set
Large on-chip RAM memory of 64 K words

EFCOP running concurrently with the core, capable of executing 160 million filter
taps per second at peak performance

Hardware debugging support

— JTAG test access port (TAP)

— OnCE module

— Address trace mode reflects internal accesses at the external port
Reduced power dissipation

— Very low-power CMOS design

— Wait and stop low-power standby modes

— Fully-static design specified to operate at 0 Hz (dc)

— Optimized power-management circuitry (instruction-dependent,
peripheral-dependent, and mode-dependent)

1.5 DSP56300 Core Functional Blocks
The functional blocks of the DSP56300 core are;

Data arithmetic logic unit (ALU)
Address generation unit
Program control unit

PLL and clock oscillator

JTAG TAP and OnCE module
Memory

In addition, the DSP56L.307 provides a set of on-chip peripherals, discussed in Section 1.9,
Peripherals, on page 1-12.
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DSP56300 Core Functional Blocks

1.5.1 Data ALU

The data ALU performs all the arithmetic and logical operations on data operands in the
DSP56300 core. These are the components of the data AL U:

= Fully pipelined 24 x 24-bit parallel multiplier-accumulator

= Bitfield unit, comprising a 56-bit parallel barrel shifter (fast shift and normalization;
bit stream generation and parsing)

= Conditional ALU instructions
= Software-controllable 24-bit, 48-hit, or 56-bit arithmetic support
= Four 24-bit or 48-bit input general-purpose registers. X1, X0, Y1, and YO

s SixdataALU registers (A2, Al, AO, B2, B1, and BO) that are concatenated into two
general-purpose, 56-bit accumulators, A and B, accumulator shifters

= Two data bus shifter/limiter circuits

1.5.1.1 Data ALU Registers

The data ALU registers are read or written over the X databus and the Y data bus as 16- or
32-bit operands. The source operands for the data ALU can be 16, 32, or 40 bits and aways
originate from data ALU registers. Theresults of all data ALU operations are stored in an
accumulator. Data ALU operations are performed in two clock cyclesin apipeline so that a
new instruction can be initiated in every clock cycle, yielding an effective execution rate of
one instruction per clock cycle. The destination of every arithmetic operation can be a source
operand for the immediately following operation without penalty.

1.5.1.2 Multiplier-Accumulator (MAC)

The MAC unit comprises the main arithmetic processing unit of the DSP56300 core and
performs all of the calculations on data operands. For arithmetic instructions, the unit accepts
as many as three input operands and outputs one 56-bit result of the following form:
extension:most significant product:least significant product (EXT:MSP.LSP).

The multiplier executes 24-bit x 24-bit parallel, fractional multiplies between
twos-complement signed, unsigned, or mixed operands. The 48-hbit product is right-justified
and added to the 56-bit contents of either the A or B accumulator. A 56-bit result can be
stored as a 24-bit operand. The LSP is either truncated or rounded into the MSP. Rounding is
performed if specified.
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DSP56300 Core Functional Blocks

1.5.2 Address Generation Unit (AGU)

The AGU performs the effective address cal culations using integer arithmetic necessary to
address data operands in memory and contains the registers that generate the addresses. It
implements four types of arithmetic: linear, modulo, multiple wrap-around modulo, and
reverse-carry. The AGU operates in parallel with other chip resources to minimize
address-generation overhead.

The AGU isdivided into halves, each with its own identical address ALU. Each addressALU
has four sets of register triplets, and each register triplet includes an address register, offset
register, and modifier register. Each contains a 24-bit full adder (called an offset adder). A
second full adder (called a modulo adder) adds the summed result of the first full adder to a
modulo value that is stored in its respective modifier register. A third full adder (called a
reverse-carry adder) is also provided. The offset adder and the reverse-carry adder work in
paralel and share common inputs. The only difference between them is that the carry
propagates in opposite directions. Test logic determines which of the three summed results of
the full addersis output.

Each address ALU can update one address register from its own address register file during
one instruction cycle. The contents of the associated modifier register specify the type of
arithmetic used in the address register update calculation. The modifier value is decoded in
the address ALU.

1.5.3 Program Control Unit (PCU)

The PCU fetches and decodes instructions, controls hardware DO loops, and processes
exceptions. Its seven-stage pipeline controls the different processing states of the DSP56300
core. The PCU consists of three hardware blocks:

= Program decode controller — decodes the 24-bit instruction loaded into the instruction
latch and generates all signals for pipeline control.

= Program address generator — contains all the hardware needed for program address
generation, system stack, and loop control.

= Program interrupt controller — arbitrates among all interrupt requests (internal
interrupts, as well as the five external requests IRQA, IRQB, IRQC, IRQD, and NMi), and
generates the appropriate interrupt vector address.

PCU features include the following:

= Position-independent code support
= Addressing modes optimized for DSP applications (including immediate offsets)
= On-chip instruction cache controller
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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

L oop address register

L oop counter register
Vector base address register
Size register

Stack pointer

Operating mode register
Stack counter register

1.5.4 PLL and Clock Oscillator

The clock generator in the DSP56300 core comprises two main blocks: the PLL, which
performs clock input division, frequency multiplication, and skew elimination; and the clock
generator, which performs low-power division and clock pulse generation. These features
allow you to:

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 clock input, afeature that offers two immediate benefits:

1-8

A lower-frequency clock input reduces the overall electromagnetic interference

generated by a system.

The ability to oscillate at different frequencies reduces costs by eliminating the need to

add additional oscillators to a system.
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DSP56300 Core Functional Blocks

1.5.5JTAG TAP and OnCE Module

In the DSP56300 core is a dedicated user-accessible TAP that is fully compatible with the
|[EEE 1149.1 Sandard Test Access Port and Boundary Scan Architecture. Problems with
testing high-density circuit boards led to the development of this standard under the
sponsorship of the Test Technology Committee of |EEE and the JTAG. The DSP56300 core
implementation supports circuit-board test strategies based on this standard. The test logic
includes a TAP with four dedicated signals, a 16-state controller, and three test data registers.
A boundary scan register links all device signalsinto asingle shift register. The test logic,
implemented utilizing static logic design, is independent of the device system logic. For
details on the JTAG port, consult the DSP56300 Family Manual.

The OnCE moduleinteracts with the DSP56300 core and its peripherals nonintrusively so that
you can examine registers, memory, or on-chip peripherals. This facilitates hardware and
software devel opment on the DSP56300 core processor. ONnCE module functions are
provided through the JTAG TAP signals. For details on the OnCE module, consult the
DSP56300 Family Manual.

1.5.6 On-Chip Memory

The memory space of the DSP56300 core is partitioned into program, X data, and Y data
memory space. The datamemory spaceisdivided into X and Y data memory in order to work
with the two address AL Us and to feed two operands simultaneously to the data ALU.
Memory space includesinternal RAM and ROM and can be expanded off-chip under
software control. Thereisan on-chip 192 x 24-bit bootstrap ROM. For details on internal
memory, see Chapter 3, Memory Configuration. Program RAM, instruction cache, X data
RAM, and Y data RAM size are programmable, as Table 1-2 shows,

Table 1-2. DSP56L307 Switch Memory Configuration

PIOOEIRAN | el | XD R YD A e ey | s | swo
16 K x 24-bit 0 24 K x 24-bit 24 K x 24-hit disabled disabled 0/1 0/1
15K x 24-hit 1024 x 24-bit 24 K x 24-hit 24 K x 24-bit enabled disabled 01 0/1
48 K x 24-hit 0 8 K x 24-hit 8 K x 24-hit disabled enabled 0 0
47 K x 24-bit 1024 x 24-bit 8 K x 24-hit 8 K x 24-hit enabled enabled 0 0
40 K x 24-bit 0 12 K x 24-hit 12 K x 24-hit disabled enabled 0 1
39 K x 24-bit 1024 x 24-bit 12 K x 24-hit 12 K x 24-hit enabled enabled 0 1
32 K x 24-hit 0 16 K x 24-hit 16 K x 24-hit disabled enabled 1 0
31 K x 24-bit 1024 x 24-bit 16 K x 24-hit 16 K x 24-hit enabled enabled 1 0
24 K x 24-hit 0 20 K x 24-hit 20 K x 24-hit disabled enabled 1 1
23 K x 24-bit 1024 x 24-bit 20 K x 24-hit 20 K x 24-hit enabled enabled 1 1

*Includes 4 K x 24-bit shared memory (that is, memory shared by the core and the EFCOP)
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1.5.7 Off-Chip Memory Expansion

Memory can be expanded off chip to the following capacities:

Data memory expansion to two 256 K x 24-bit word memory spaces using standard
address lines

Program memory expansion to one 256 K x 24-bit word memory space using standard
address lines

Further features of off-chip memory include the following:

External memory expansion port
Simultaneous glueless interface to Static RAM (SRAM) and Dynamic RAM (DRAM)

1.6 Internal Buses

To provide data exchange between the blocks, the DSP56L 307 implements the following

buses:

I/O expansion bus to peripherals

Program memory expansion bus to program ROM

X memory expansion busto X memory

Y memory expansion busto Y memory

Global data bus between PCU and other core structures

Program data bus for carrying program data throughout the core

X memory data bus for carrying X data throughout the core

Y memory databus 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 Figur e 1-1 illustrates these buses among other components.

1-10
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Block Diagram

1.7 Block Diagram

All internal buses on the DSP56300 family members are 24-bit buses. The program data bus
isalso a24-bit bus. Figure 1-1 shows a block diagram of the DSP56L 307.
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Figure 1-1. DSP56L307 Block Diagram

Note: See Section 1.5.6, On-Chip Memory, on page 1-9 for details about memory size.
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1.8 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)
m End-of-block-transfer interrupts

= Triggering from interrupt lines and all peripherals

1.9 Peripherals
In addition to the core features, the DSP56L 307 provides the following peripherals:

= Asmany as 34 user-configurable GPIO signals
= HI08 to external hosts

= Dual ESSI

= SCI

= Tripletimer module

= Memory switch mode

m Four external interrupt/mode control lines

1.9.1 GPIO Functionality

The GPIO port consists of up to 34 programmable signals, also used by the peripherals (HI08,
ESSI, SCI, and timer). There are no dedicated GPIO signals. After areset, the signals are
automatically configured as GPIO. Three memory-mapped registers per peripheral control
GPIO functionality. Programming techniques for these registersto control GPIO functionality
are detailed in Chapter 5, Programming the Peripherals.

1.9.2 HIO8

The HIO8 is a byte-wide, full-duplex, double-buffered parallel port that can connect directly
to the data bus of a host processor. The HI08 supports avariety of buses and provides
connection with a number of industry-standard DSPs, microcomputers, and microprocessors
without requiring any additional logic. The DSP core treats the HI08 as a memory-mapped
peripheral occupying eight 24-bit words in data memory space. The DSP can use the HI08 as
amemory-mapped peripheral, using either standard polled or interrupt programming
techniques. Separate double-buffered transmit and receive data registers allow the DSP and
host processor to transfer data efficiently at high speed. Memory mapping allows you to
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program DSP core communication with the HI08 registers using standard instructions and
addressing modes.

1.9.3 ESSI

The DSP56L.307 provides two independent and identical ESSIs. Each ESSI has a full-duplex
serial port for communication with a variety of serial devices, including one or more
industry-standard codecs, other DSPs, microprocessors, and peripherals that implement the
Motorola SPI. The ESSI consists of independent transmitter and receiver sections and a
common ESSI clock generator. ESSI capabilities include the following:

= Independent (asynchronous) or shared (Synchronous) transmit and receive sections
with separate or shared internal/external clocks and frame syncs

= Norma mode operation using frame sync

= Network mode operation with as many as 32 time slots

= Programmable word length (8, 12, or 16 bits)

= Program options for frame synchronization and clock generation
= Onerecelver and three transmitters per ESS|

1.9.4 SCI

The SCI provides afull-duplex port for serial communication with other DSPs,
microprocessors, or peripherals such as modems. The SCI interfaces without additional logic
to peripheralsthat use TTL-level signals. With asmall amount of additional logic, the SCI can
connect to peripheral interfaces that have non-TTL level signals, such asthe RS-232C,
RS-422, etc. Thisinterface uses three dedicated signals. transmit data, receive data, and SCI
serial clock. It supports industry-standard asynchronous bit rates and protocols, as well as
high-speed synchronous data transmission (up to 12.5 Mbps for a 100 MHz clock). SCI
asynchronous protocols include a multidrop mode for master/slave operation with wakeup on
idle line and wakeup on address bit capability. This mode allows the DSP56L 307 to share a
single serial line efficiently with other peripherals.

Separate SCI transmit and receive sections can operate asynchronously with respect to each
other. A programmable baud-rate generator provides the transmit and receive clocks. An
enable vector and an interrupt vector allow the baud-rate generator to function as a
general-purpose timer when the SCI isnot using it or when the interrupt timing is the same as
that used by the SCI.
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Peripherals

1.9.5 Timer Module

Thetriple timer moduleis composed of acommon 21-bit prescaler and three independent and
identical general-purpose 24-bit timer/event counters, each with its own memory-mapped
register set. Each timer has the following properties:

= A singlesignal that can function asa GPIO signal or as atimer signal

= Usesinternal or external clocking and can interrupt the DSP after a specified number
of events (clocks) or signal an external device after counting internal events

= Connection to the external world through one bidirectional signal. When thissignal is
configured as an input, the timer functions as an external event counter or measures
external pulse width/signal period. When the signal is used as an output, the timer
functions as either atimer, awatchdog, or a pulse width modulator.

1.9.6 EFCOP

The EFCOP interfaces with the DSP core viathe peripheral module bus. It isa
general-purpose, fully programmabl e coprocessor that performs filtering tasks concurrently
with the DSP core, with minimum core overhead. The DSP core and the EFCOP can share
datavia an 8K-word shared data memory. DMA channels shuttle input and output data
between the DSP core and the EFCOP. The EFCOP supports a variety of filter modes, some
of which are optimized for cellular base station applications:

= Real finite impulse response (FIR) with real taps

m  Complex FIR with complex taps

= Complex FIR generating pure real or pure imaginary outputs alternately

= A 4-bit decimation factor in FIR filters, thus providing a decimation ratio up to 16

= Direct form 1 (DFI) infinite impulse response (IIR) filter

= Direct form 2 (DFII) IIR filter

= Four scaling factors (1, 4, 8, 16) for IIR output

= Adaptive FIR filter with true least mean square (LM S) coefficient updates

= Adaptive FIR filter with delayed LM S coefficient updates
The EFCOP supports up to 10K taps and 10K coefficientsin any combination of number and
length of filters (for example, eight filters of length 512, or 16 filters of length 256). It
performs either 24-bit or 16-bit precision arithmetic with full support for saturation
arithmetic. A cost-effective and power-efficient coprocessor, the EFCOP acceleratesfiltering

tasks, such as echo cancellation or correlation, concurrently with software running on the DSP
core.
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Chapter 2
Signals/Connections

The DSP56L.307 input and output signals are organized into functional groups as shown in
Table 2-1. Figure 2-1 diagrams the DSP56L 307 signals by functional group. The remainder
of this chapter describes the signal pinsin each functiona group.

Table 2-1. DSP56L307 Functional Signal Groupings

Functional Group Number of Signals

Power (V) 20
Ground (GND) 19
Clock

PLL 3
Address bus 18
Data bus Port A* 24
Bus control 13
Interrupt and mode control 5
Host interface (HI08) Port B2 16
Enhanced synchronous serial interface (ESSI) Ports C and D 12
Serial communication interface (SCI) Port E* 3
Timer 3
OnCE/JTAG Port 6

Note: 1. Port A signals define the external memory interface port, including the external address bus, data bus, and
control signals.
2. Port B signals are the HIO8 port signals multiplexed with the GPIO signals.
3. Port C and D signals are the two ESSI port signals multiplexed with the GPIO signals.
4. Port E signals are the SCI port signals multiplexed with the GPIO signals.

Note: The DSP56L 307 supports Clock Output (cLKOUT), BCLK, and BCLK signals used by
other DSP56300 family members at operating frequencies up to 100 MHz.
Therefore, above 100 MHz, the user must enable bus arbitration by setting the
Asynchronous Bus Arbitration Enable Bit (ABE) in the operating mode register.
When set, the ABE bit eliminates the required setup and hold times for BB and BG
with respect to CLKOUT.
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During Reset After Reset
DSP56L307 MODA IROA
Power Inputs: Interrupt/ MODB IRQB
Veep »| PLL Mode Control MODC IRQC
V 4 Core Logic MODbD IRQD
yoees = 9 RESET RESET
CCQH == 110
\\;CCA > gddreBss Bus Non-Multiplexed Multiplexed  Port B
yeep ra BataC us | Bus Bus GPIO
yeee —> HlIJC)SS ontro H[0-7] HAD[0-7] PB[0-7]
Ve ] . HAO HAS/HAS  PB8
ccs = ESSI/SCI/Timer Host HAL HA8 PBY
Grounds: Interfac? HA2_ HA9 PB10
GNDp PLL (HI08) Port HCS/HCS HA10 PB13
GNDp; »| PLL Single DS Double DS
GNDg —2 5! Internal Logic HRW HRD/HRD PB11
GND, —2—»| Address Bus HDS/HDS HWR/HWR  PB12
GNDp —2 3 Dpata Bus Single HR Double HR
GNDe —2{ Bus Control HREQ/HREQ HTRQ/HTRQ PB14
GND, ——{ HIo8 HACK/HACK  HRRQ/HRRQ PB15
GNDg =¥ ESSI/SCI/Timer
Port C GPIO
Enhanced SCO0[0-2] PC[0-2]
EXTAL — 5 Synchronous Serial SCKO PC3
XTAL ~—o Clock Interface Port 0 SRDO PC4
(ESSI0)? STDO PC5
CLKOUT* <— p|
PCAP —» Port D GPIO
During After Enhanced SC1[0-2] PD[0-2]
Reset Reset Synchronous Serial SCK1 PD3
PINIT NMI —» Interface Port 1 SRD1 PD4
(ESSI)? STD1 PD5
Port A
18 External
Al0-17] Address Bus ~ Serial RXD igrot EGPIO
24 Communications
D[0-23] -e—p| External Interface (SCI) Port? TXD PE1
Data Bus SCLK PE2
AAO/RASO- 4
AA3/RAS3 -&—— External Timer GPIO
RD <— Bus TIOO TIOO
WR -~«— Control Timers® TIO1 TIO1
TA > TIO2 TIO2
BR --—
BG —» TCK
BB <> OnCE/ | TDI
CAS --—} JTAG Port TDO
BCLK? ~— ™S
BCLK? ~— TRST
DE
Note: 1. The HIO8 port supports a non-multiplexed or a multiplexed bus, single or double Data Strobe (DS), and
single or double Host Request (HR) configurations. Since each of these modes is configured
independently, any combination of these modes is possible. These HI08 signals can also be configured
alternately as GPIO signals (PB[0-15]). Signals with dual designations (for example, HAS/HAS) have
configurable polarity.
2. The ESSIO, ESSI1, and SCI signals are multiplexed with the Port C GPIO signals (PC[0-5]), Port D
GPIO signals (PD[0-5]), and Port E GPIO signals (PE[0-2]), respectively.
3. TIO[0-2] are configured as GPIO signals.
4. CLKOUT, BCLK, and BCLK are valid only for operating frequencies < 100 MHz.
Figure 2-1. Signals Identified by Functional Group
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Power

2.1 Power

Table 2-1. Power Inputs

Power Name Description

Veep PLL Power—V¢ dedicated for PLL use. The voltage should be well-regulated and the input
should be provided with an extremely low impedance path to the V¢ power rail.

Veeol Quiet Core (Low) Power—An isolated power for the DSP56300 core processing logic. This
input must be isolated externally from all other chip power inputs. The user must provide
adequate external decoupling capacitors.

VeeoH Quiet External (High) Power—A quiet power source for 1/O lines. This input must be tied
externally to all other chip power inputs, except Vccq. The user must provide adequate

decoupling capacitors.

Veea Address Bus Power—An isolated power for sections of the address bus I/O drivers. This input
must be tied externally to all other chip power inputs, except VccgL. The user must provide

adequate external decoupling capacitors.

Veep Data Bus Power—An isolated power for sections of the data bus I/O drivers. This input must be
tied externally to all other chip power inputs, except Vccgy. The user must provide adequate

external decoupling capacitors.

Veee Bus Control Power—An isolated power for the bus control I/O drivers. This input must be tied
externally to all other chip power inputs, except Vg The user must provide adequate external

decoupling capacitors.

VeeH Host Power—An isolated power for the HIO8 I/O drivers. This input must be tied externally to all
other chip power inputs, except VL. The user must provide adequate external decoupling

capacitors.

Vees ESSI, SCI, and Timer Power—An isolated power for the ESSI, SCI, and timer I/O drivers. This
input must be tied externally to all other chip power inputs, except Vccqr. The user must provide

adequate external decoupling capacitors.
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Ground

2.2 Ground

Table 2-1. Grounds

Ground Description
Name P

GNDp PLL Ground—Ground-dedicated for PLL use. The connection should be provided with an extremely
low-impedance path to ground. Vcp should be bypassed to GNDp by a 0.47 pF capacitor located as
close as possible to the chip package.

GNDp; PLL Ground 1—Ground-dedicated for PLL use. The connection should be provided with an extremely
low-impedance path to ground.

GNDq Quiet Ground—An isolated ground for the internal processing logic. This connection must be tied
externally to all other chip ground connections. The user must provide adequate external decoupling
capacitors.

GNDp Address Bus Ground—An isolated ground for sections of the address bus I/O drivers. This connection
must be tied externally to all other chip ground connections. The user must provide adequate external
decoupling capacitors. There are four GND, connections.

GNDp Data Bus Ground—An isolated ground for sections of the data bus I/O drivers. This connection must be
tied externally to all other chip ground connections. The user must provide adequate external decoupling
capacitors.

GND¢ Bus Control Ground—An isolated ground for the bus control I/O drivers. This connection must be tied
externally to all other chip ground connections. The user must provide adequate external decoupling
capacitors.

GNDy Host Ground—An isolated ground for the HI08 I/O drivers. This connection must be tied externally to all
other chip ground connections. The user must provide adequate external decoupling capacitors.

GNDg ESSI, SCI, and Timer Ground—An isolated ground for the ESSI, SCI, and timer I/O drivers. This

connection must be tied externally to all other chip ground connections. The user must provide adequate
external decoupling capacitors.

2.3 Clock

Table 2-1. Clock Signals

Signal State During . .
Name Type Reset Signal Description
EXTAL | Input Input External Clock/Crystal Input—Interfaces the internal crystal oscillator input to an
external crystal or an external clock.
XTAL Output | Chip-driven Crystal Output—Connects the internal crystal oscillator output to an external
crystal. If an external clock is used, leave XTAL unconnected.
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PLL

2.4 PLL

Table 2-1. Phase-Locked Loop Signals

State During

Signal Name Type Reset

Signal Description

PCAP Input Input PLL Capacitor—Connects an off-chip capacitor to the PLL filter.
Connect one capacitor terminal to PCAP and the other terminal to

Veer

If the PLL is not used, PCAP is tied to V¢, GND, or left floating.

CLKOUT Output Chip-driven Clock Output—Provides an output clock synchronized to the
internal core clock phase.

If the PLL is enabled and both the multiplication and division factors
equal one, then CLKOUT is also synchronized to EXTAL.

If the PLL is disabled, the CLKOUT frequency is half the frequency
of EXTAL.

Note: At operating frequencies above 100 MHz, this signal
produces a low-amplitude waveform that is not usable externally by
other devices. Above 100 MHz, you use the asynchronous bus
arbitration option that is enabled by the Asynchronous Bus
Arbitration Enable (ABE) bit in the Operating Mode Register
(OMR). When set, the DSP enters the Asynchronous Arbitration
mode, which eliminates the BB and BG setup and hold time
requirements with respect to CLKOUT.

PINIT Input Input PLL Initial—During assertion of RESET, the value of PINIT is
written into the PLL enable (PEN) bit of the PLL control (PCTL)
register, determining whether the PLL is enabled or disabled.

NMmI Input Nonmaskable Interrupt—After RESET deassertion and during
normal instruction processing, this Schmitt-trigger input is the
negative-edge-triggered NMI request internally synchronized to
CLKOUT.
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External Memory Expansion Port (Port A)

2.5 External Memory Expansion Port (Port A)

Note:

When the DSP56L.307 enters a low-power standby mode (stop or wait), it releases

bus mastership and tri-states the relevant Port A signals: A[0-17], D[0-23],
AAO/RASO-AA3/RAS3, RD, WR, BB, CAS.

2.5.1 External Address Bus

Table 2-1. External Address Bus Signals

Signal Name

Type

State During
Reset

Signal Description

A[0-17]

Output

Tri-stated

Address Bus—When the DSP is the bus master, A[0-17] are
active-high outputs that specify the address for external
program and data memory accesses. Otherwise, the signals are
tri-stated. To minimize power dissipation, A[0-17] do not change
state when external memory spaces are not being accessed.

2.5.2 External Data Bus
Table 2-2. External Data Bus Signals

Signal Name

Type

State During
Reset

Signal Description

D[0-23]

Input/ Output

Tri-stated

Data Bus—When the DSP is the bus master, D[0-23] are

active-high, bidirectional input/outputs that provide the
bidirectional data bus for external program and data memory
accesses. Otherwise, D[0-23] are tri-stated. These lines have
weak keepers to maintain the last state even if all drivers are
tri-stated.

2.5.3 External Bus Control
Table 2-3. External Bus Control Signals

Signal Name

Type

State During
Reset

Signal Description

AA[0-3]

RAS[0-3]

Output

Output

Tri-stated

Address Attribute—When defined as AA, these signals are used as
chip selects or additional address lines. The default use defines a priority
scheme under which only one AA signal is asserted at a time. Setting the
AA priority disable (APD) bhit (Bit 14) of the OMR disables the priority
mechanism and the lines are used together as four external lines
decoded externally into 16 chip select signals.

Row Address Strobe—When defined as RAS, these signals are used
as RAS for DRAM interface. These signals are tri-statable outputs with
programmable polarity.

Output

Tri-stated

Read Enable—When the DSP is the bus master, RD is asserted to read
external memory on the data bus (D[0-23]). Otherwise, RD is tri-stated.

2-6

DSP56L307 User's Manual

@ MOTOROLA




External Memory Expansion Port (Port A)

Table 2-3. External Bus Control Signals (Continued)

Signal Name

Type

State During
Reset

Signal Description

Output

Tri-stated

Write Enable—When the DSP is the bus master, WR is asserted to write
external memory on the data bus (D[0-23]). Otherwise, the signals are
tri-stated.

Input

Ignored Input

Transfer Acknowledge—If the DSP56L307 is the bus master and there
is no external bus activity, or the DSP56L307 is not the bus master, the
TA input is ignored. The TA input is a data transfer acknowledge (DTACK)
function that can extend an external bus cycle indefinitely. Any number of
wait states (1, 2. . .infinity) can be added to the wait states inserted by the
bus control register (BCR) by keeping TA deasserted. In typical
operation, TA is deasserted at the start of a bus cycle, is asserted to
enable completion of the bus cycle, and is deasserted before the next
bus cycle. The current bus cycle completes one clock period after TA is
asserted synchronous to CLKOUT. The number of wait states is
determined by the TA input or by the BCR, whichever is longer. The BCR
can set the minimum number of wait states in external bus cycles.

In order to use the TA functionality, the BCR must be programmed to at_
least one wait state. A zero wait state access cannot be extended by TA
deassertion; otherwise, improper operation may result. TA can operate
synchronously or asynchronously depending on the setting of the
OMR([TAS].

TA functionality cannot be used during DRAM type accesses; otherwise,
improper operation may result.

Output

Output
(deasserted)

Bus Request—Asserted when the DSP requests bus mastership. BRis
deasserted when the DSP no longer needs the bus. BR is asserted or
deasserted independently of whether the DSP56L307 is a bus master or
a bus slave. Bus “parking” allows BR to be deasserted even though the
DSP56L307 is the bus master. (See the description of bus “parking” in
the BB signal description.) The Bus Request Hold (BRH) bit in the BCR
allows BR to be asserted under software control even though the DSP
does not need the bus. BR is typically sent to an external bus arbitrator
that controls the priority, parking, and tenure of each master on the same
external bus. BR is affected only by DSP requests for the external bus,
never for the internal bus. During hardware reset, BR is deasserted and
the arbitration is reset to the bus slave state.

Input

Ignored Input

Bus Grant—Asserted by an external bus arbitration circuit when the
DSP56L307 becomes the next bus master. When BG is asserted, the
DSP56L.307 must wait until BB is deasserted before taking bus
mastership. When BG is deasserted, bus mastership is typically given up
at the end of the current bus cycle. This may occur in the middle of an
instruction that requires more than one external bus cycle for execution.

The default operation of this bit requires a setup and hold time as
specified in DSP56L307 Technical Data (the data sheet). An alternate
mode can be invoked: set the asynchronous bus arbitration enable (ABE)
bit (Bit 13) in the OMR. When this bit is set, BG and BB are synchronized
internally. This eliminates the respective setup and hold time
requirements but adds a required delay between the deassertion of an
initial BG input and the assertion of a subsequent BG input.
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External Memory Expansion Port (Port A)

Table 2-3. External Bus Control Signals (Continued)

Signal Name

Type

State During
Reset

Signal Description

Input/
Output

Input

Bus Busy—Indicates that the bus is active. Only after BB is deasserted
can the pending bus master become the bus master (and then assert the
signal again). The bus master can keep BB asserted after ceasing bus
activity regardless of whether BR is asserted or deasserted. Called “bus
parking,” this allows the current bus master to reuse the bus without
rearbitration until another device requires the bus. BB is deasserted by
an “active pull-up” method (that is, BB is driven high and then released
and held high by an external pull-up resistor).

The default operation of this bit requires a setup and hold time as
specified in the DSP56L307 Technical Data sheet. An alternate mode
can be invoked: set the ABE bit (Bit 13) in the OMR. When this bit is set,
BG and BB are synchronized internally. See BG for additional
information.

BB requires an external pull-up resistor.

CAS

Output

Tri-stated

Column Address Strobe—When the DSP is the bus master, CAS is an
active-low output used by DRAM to strobe the column address.
Otherwise, if the bus mastership enable (BME) bit in the DRAM control
register is cleared, the signal is tri-stated.

BCLK

Output

Tri-stated

Bus Clock

When the DSP is the bus master, BCLK is active when the OMR[ATE] is
set. When BCLK is active and synchronized to CLKOUT by the internal
PLL, BCLK precedes CLKOUT by one-fourth of a clock cycle.

Note: At operating frequencies above 100 MHz, this signal produces a
low-amplitude waveform that is not usable externally by other devices.

BCLK

Output

Tri-stated

Bus Clock Not
When the DSP is the bus master, BCLK is the inverse of the BCLK
signal. Otherwise, the signal is tri-stated.

Note: At operating frequencies above 100 MHz, this signal produces a
low-amplitude waveform that is not usable externally by other devices.
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Interrupt and Mode Control

2.6 Interrupt and Mode Control

The interrupt and mode control signals select the chip’s operating mode as it comes out of
hardware reset. After RESET is deasserted, these inputs are hardware interrupt request lines.

Table 2-4. Interrupt and Mode Control

Signal Name

Type

State During
Reset

Signal Description

RESET

Input

Input,
Schmitt-trigger

Reset—When asserted, places the chip in the Reset state and
resets the internal phase generator. The Schmitt-trigger input allows
a slowly rising input (such as a capacitor charging) to reset the chip
reliably. When the RESET signal is deasserted, the initial chip
operating mode is latched from the MODA, MODB, MODC, and
MODD inputs. The RESET signal must be asserted after power-up.

MODA

IRQA

Input

Input

Input,
Schmitt-trigger

Mode Select A—MODA, MODB, MODC, and MODD select one of
16 initial chip operating modes, latched into the OMR when the
RESET signal is deasserted.

External Interrupt Request A—After reset, this input becomes a
level-sensitive or negative-edge-triggered, maskable interrupt
request input during normal instruction processing. If the processor
is in the STOP or WAIT standby state and IRQA is asserted, the
processor exits the STOP or WAIT state.

MODB

IRQB

Input

Input

Input,
Schmitt-trigger

Mode Select B—MODA, MODB, MODC, and MODD select one of
16 initial chip operating modes, latched into the OMR when the
RESET signal is deasserted.

External Interrupt Request B—After reset, this input becomes a
level-sensitive or negative-edge-triggered, maskable interrupt
request input during normal instruction processing. If the processor
is in the WAIT standby state and IRQB is asserted, the processor
exits the WAIT state.

MODC

IRQC

Input

Input

Input,
Schmitt-trigger

Mode Select C—MODA, MODB, MODC, and MODD select one of

16 initial chip operating modes, latched into the OMR when the

RESET signal is deasserted.

External Interrupt Request C—After reset, this input becomes a
level-sensitive or negative-edge-triggered, maskable interrupt
request input during normal instruction processing. If the processor
is in the WAIT standby state and IRQC is asserted, the processor
exits the WAIT state.

MODD

IRQD

Input

Input

Input,
Schmitt-trigger

Mode Select D—MODA, MODB, MODC, and MODD select one of
16 initial chip operating modes, latched into the OMR when the
RESET signal is deasserted.

External Interrupt Request D—After reset, this input becomes a
level-sensitive or negative-edge-triggered, maskable interrupt
request input during normal instruction processing. If the processor
is in the WAIT standby state and IRQD is asserted, the processor
exits the WAIT state.
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HIO8

2.7 HIO8

The HI08 provides afast, 8-hit, parallel data port that connects directly to the host bus. The
HI08 supports a variety of standard buses and can directly connect to a number of
Industry-standard microcomputers, microprocessors, DSPs, and DMA hardware.

Table 2-5. Host Interface

State During

Signal Name Type Reset or Stop? Signal Description
H[0-7] Input/Output | Disconnected | Host Data—When the HI08 is programmed to interface with a
internally non-multiplexed host bus and the HI function is selected, these signals
are lines 07 of the Data bus.

HAD[0-7] Input/Output Host Address—When the HI08 is programmed to interface with a
multiplexed host bus and the HI function is selected, these signals are
lines 07 of the Address/Data bus.

PB[0-7] Input or Port B 0—7—When the HIO8 is configured as GPIO through the HPCR,

Output these signals are individually programmed through the HI08 Data
Direction Register (HDDR).
HAO Input Disconnected | Host Address Input 0—When the HIO8 is programmed to interface
internally with a non-multiplexed host bus and the HI function is selected, this
signal is line 0 of the Host Address bus.

HAS/HAS Input Host Address Strobe—When the HI08 is programmed to interface
with a multiplexed host bus and the HI function is selected, this signal is
the Host Address Strobe (HAS) Schmitt-trigger input. The polarity of the
address strobe is programmable, but is configured active-low (HAS)
following reset.

PB8 Input or Port B 8—When the HIO8 is configured as GPIO through the HPCR,

Output this signal is individually programmed through the HDDR.
HA1 Input Disconnected | Host Address Input 1—When the HIO8 is programmed to interface
internally with a non-multiplexed host bus and the HI function is selected, this
signal is line 1 of the Host Address bus.

HA8 Input Host Address 8—When the HI08 is programmed to interface with a
multiplexed host bus and the HI function is selected, this signal is line 8
of the Host Address bus.

PB9 Input or Port B 9—When the HIO08 is configured as GPIO through the HPCR,

Output this signal is individually programmed through the HDDR.
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Table 2-5.

Host Interface (Continued)

Signal Name

Type

State During
Reset or Stop?

Signal Description

HA2

HA9

PB10

Input

Input

Input or
Output

Disconnected
internally

Host Address Input 2—When the HIO8 is programmed to interface
with a non-multiplexed host bus and the HI function is selected, this
signal is line 2 of the Host Address bus.

Host Address 9—When the HI08 is programmed to interface with a
multiplexed host bus and the HI function is selected, this signal is line 9
of the Host Address bus.

Port B 10—When the HI08 is configured as GPIO through the HPCR,
this signal is individually programmed through the HDDR.

HRW

HRD/HRD

PB11

Input

Input

Input or
Output

Disconnected
internally

Host Read/Write—When the HI08 is programmed to interface with a
single-data-strobe host bus and the HI function is selected, this signal is
the Host Read/Write input.

Host Read Data—When the HIO8 is programmed to interface with a
double-data-strobe host bus and the HI function is selected, this signal
is the Host Read Data strobe (HRD) Schmitt-trigger input. The polarity
of the data strobe is programmable, but is configured as active-low
(HRD) after reset.

Port B 11—When the HI08 is configured as GPIO through the HPCR,
this signal is individually programmed through the HDDR.

HDS/HDS

HWR/HWR

PB12

Input

Input

Input or
Output

Disconnected
internally

Host Data Strobe—When the HI08 is programmed to interface with a
single-data-strobe host bus and the HI function is selected, this signal is
the Host Data Strobe (HDS) Schmitt-trigger input. The polarity of the
data strobe is programmable, but is configured as active-low (HDS)
following reset.

Host Write Data—When the HI08 is programmed to interface with a
double-data-strobe host bus and the HI function is selected, this signal
is the Host Write Data Strobe (HWR) Schmitt-trigger input. The polarity
of the data strobe is programmable, but is configured as active-low
(HWR) following reset.

Port B 12—When the HI08 is configured as GPIO through the HPCR,
this signal is individually programmed through the HDDR.

HCS

HA10

PB13

Input

Input

Input or
Output

Disconnected
internally

Host Chip Select—When the HIO8 is programmed to interface with a
non-multiplexed host bus and the HI function is selected, this signal is
the Host Chip Select (HCS) input. The polarity of the chip select is
programmable, but is configured active-low (HCS) after reset.

Host Address 10—When the HIO08 is programmed to interface with a
multiplexed host bus and the HI function is selected, this signal is line
10 of the Host Address bus.

Port B 13—When the HI08 is configured as GPIO through the HPCR,
this signal is individually programmed through the HDDR.
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Table 2-5.

Host Interface (Continued)

Signal Name

Type

State During
Reset or Stop?

Signal Description

HREQ/HREQ

HTRQ/HTRQ

PB14

Output

Output

Input or
Output

Disconnected
internally

Host Request—When the HIO8 is programmed to interface with a

single host request host bus and the HI function is selected, this signal
is the Host Request (HREQ) output. The polarity of the host request is
programmable, but is configured as active-low (HREQ) following reset.
The host request can be programmed as a driven or open-drain output.

Transmit Host Request—When the HI08 is programmed to interface
with a double host request host bus and the HI function is selected, this
signal is the Transmit Host Request (HTRQ) output. The polarity of the
host request is programmable, but is configured as active-low (HTRQ)
following reset. The host request may be programmed as a driven or
open-drain output.

Port B 14—When the HI08 is programmed to interface with a
multiplexed host bus and the signal is configured as GPIO through the
HPCR, this signal is individually programmed through the HDDR.

HACK/HACK

HRRQ/HRRQ

PB15

Input

Output

Input or
Output

Disconnected
internally

Host Acknowledge—When the HIO8 is programmed to interface with a
single host request host bus and the HI function is selected, this signal
is the Host Acknowledge (HACK) Schmitt-trigger input. The polarity of
the host acknowledge is programmable, but is configured as active-low
(HACK) after reset.

Receive Host Request—When the HI08 is programmed to interface
with a double host request host bus and the HI function is selected, this
signal is the Receive Host Request (HRRQ) output. The polarity of the
host request is programmable, but is configured as active-low (HRRQ)
after reset. The host request may be programmed as a driven or
open-drain output.

Port B 15
When the HI08 is configured as GPIO through the HPCR, this signal is
individually programmed through the HDDR.

Note: 1. The Wait processing state does not affect the signal state.
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2.8 Enhanced Synchronous Serial Interface 0

There are two synchronous seria interfaces (ESSIO and ESSI1) that provide a full-duplex
serial port for serial communication with avariety of seria devices, including one or more
industry-standard codecs, other DSPs, microprocessors, and peripheral s which implement the

Motorola serial peripheral interface (SPI).

Table 2-6. Enhanced Synchronous Serial Interface 0 (ESSIO)

Signal
Name

Type

State During?

Reset Stop

Signal Description

SCO00

PCO

Input or
Output

Disconnected
internally

Input

Serial Control 0—Functions in either Synchronous or
Asynchronous mode. For Asynchronous mode, this signal is
the receive clock I/O (Schmitt-trigger input). For Synchronous
mode, this signal is either for Transmitter 1 output or Serial I/0
Flag 0.

Port C 0—The default configuration following reset is GPIO.
For PCO, signal direction is controlled through the Port C
Direction Register (PRRC).

This signal is configured as SC00 or PCO through the Port C
Control Register (PCRC).

SCO01

PC1

Input/Output

Input or
Output

Disconnected
internally

Input

Serial Control 1—Functions in either Synchronous or
Asynchronous mode. For Asynchronous mode, this signal is
the receiver frame sync 1/0. For Synchronous mode, this
signal is either Transmitter 2 output or Serial I/O Flag 1.

Port C 1—The default configuration following reset is GPIO.
For PC1, signal direction is controlled through PRRC.

This signal is configured as SC01 or PC1 through PCRC.

SCO02

PC2

Input/Output

Input or
Output

Disconnected
internally

Input

Serial Control Signal 2—The frame sync for both the
transmitter and receiver in Synchronous mode, and for the
transmitter only in Asynchronous mode. When configured as
an output, this signal is the internally generated frame sync
signal. When configured as an input, this signal receives an
external frame sync signal for the transmitter (and the receiver
in synchronous operation).

Port C 2—The default configuration following reset is GPIO.
For PC2, signal direction is controlled through PRRC.

This signal is configured as SC02 or PC2 through PCRC.
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Table 2-6. Enhanced Synchronous Serial Interface 0 (ESSIO) (Continued)

Signal
Name

Type

State During?

Reset

Stop

Signal Description

SCKO

PC3

Input/Output

Input or
Output

Input

Disconnected
internally

Serial Clock—Provides the serial bit rate clock for the ESSI
interface for both the transmitter and receiver in Synchronous
modes, or the transmitter only in Asynchronous modes.

Although an external serial clock can be independent of and
asynchronous to the DSP system clock, it must exceed the
minimum clock cycle time of 6 T (that is, the system clock
frequency must be at least three times the external ESSI clock
frequency). The ESSI needs at least three DSP phases inside
each half of the serial clock.

Port C 3—The default configuration following reset is GPIO.
For PC3, signal direction is controlled through PRRC.

This signal is configured as SCKO or PC3 through PCRC.

SRDO

PC4

Input

Input or
Output

Input

Disconnected
internally

Serial Receive Data—Receives serial data and transfers the
data to the ESSI receive shift register. SRDO is an input when
data is being received.

Port C 4—The default configuration following reset is GPIO.
For PC4, signal direction is controlled through PRRC.

This signal is configured as SRDO or PC4 through PCRC.

STDO

PC5

Output

Input or
Output

Input

Disconnected
internally

Serial Transmit Data—Transmits data from the serial
transmit shift register. STDO is an output when data is being
transmitted.

Port C 5—The default configuration following reset is GPIO.
For PC5, signal direction is controlled through PRRC.

This signal is configured as STDO or PC5 through PCRC.

Note: 1. The Wait processing state does not affect the signal state.
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2.9 Enhanced Synchronous Serial Interface 1
Table 2-7. Enhanced Synchronous Serial Interface 1 (ESSI1)

Signal
Name

Type

State During?

Reset Stop

Signal Description

SC10

PDO

Input or
Output

Disconnected
internally

Input

Serial Control 0—Functions in either Synchronous or
Asynchronous mode. For Asynchronous mode, this signal is
the receive clock I/0O (Schmitt-trigger input). For Synchronous
mode, this signal is either for Transmitter 1 output or Serial 1/0
Flag 0.

Port D 0—The default configuration following reset is GPIO.
For PDO, signal direction is controlled through the Port D
Direction Register (PRRD).

This signal is configured as SC10 or PDO through the Port D
Control Register (PCRD).

SC11

PD1

Input/Output

Input or
Output

Disconnected
internally

Input

Serial Control 1—Functions in either Synchronous or
Asynchronous mode. For Asynchronous mode, this signal is
the receiver frame sync I/0. For Synchronous mode, this signal
is either Transmitter 2 output or Serial I/O Flag 1.

Port D 1—The default configuration following reset is GPIO.
For PD1, signal direction is controlled through PRRD.

This signal is configured as SC11 or PD1 through PCRD.T

SC12

PD2

Input/Output

Input or
Output

Disconnected
internally

Input

Serial Control Signal 2—The frame sync for both the
transmitter and receiver in Synchronous mode, and for the
transmitter only in Asynchronous mode. When configured as
an output, this signal is the internally generated frame sync
signal. When configured as an input, this signal receives an
external frame sync signal for the transmitter (and the receiver
in synchronous operation).

Port D 2—The default configuration following reset is GPIO.
For PD2, signal direction is controlled through PRRD.

This signal is configured as SC12 or PD2 through PCRD.
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Table 2-7. Enhanced Synchronous Serial Interface 1 (ESSI1) (Continued)

State During?
Type Signal Description
Reset Stop

Signal
Name

SCK1 Input/Output Input Disconnected | Serial Clock—Provides the serial bit rate clock for the ESSI
internally interface for both the transmitter and receiver in Synchronous
modes, or the transmitter only in Asynchronous modes.

Although an external serial clock can be independent of and
asynchronous to the DSP system clock, it must exceed the
minimum clock cycle time of 6 T (that is, the system clock
frequency must be at least three times the external ESSI clock
frequency). The ESSI needs at least three DSP phases inside
each half of the serial clock.

PD3 Input or Port D 3—The default configuration following reset is GPIO.
Output For PD3, signal direction is controlled through PRRD.

This signal is configured as SCK1 or PD3 through PCRD.

SRD1 Input Input Disconnected | Serial Receive Data—Receives serial data and transfers the
internally data to the ESSI receive shift register. SRDO is an input when
data is being received.

PD4 Input or Port D 4—The default configuration following reset is GPIO.
Output For PD4, signal direction is controlled through PRRD.

This signal is configured as SRD1 or PD4 through PCRD.

STD1 Output Input Disconnected | Serial Transmit Data—Transmits data from the serial transmit
internally shift register. STD1 is an output when data is being
transmitted.

PD5 Input or Port C 5—The default configuration following reset is GPIO.
Output For PD5, signal direction is controlled through PRRD.

This signal is configured as STD1 or PD5 through PCRD.

Note: 1. The Wait processing state does not affect the signal state.
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2.10 SCI

The SCI provides afull duplex port for serial communication to other DSPs, microprocessors,
or peripherals such as modems.

Table 2-8. Serial Communication Interface (SCI)

State During?!

Signal . .
Name Type Signal Description
Reset Stop
RXD Input Input Disconnected Serial Receive Data—Receives byte-oriented serial data and
internally transfers it to the SCI receive shift register.
PEO Input or Port E 0—The default configuration following reset is GPIO.
Output When configured as PEO, signal direction is controlled through
the Port E Directions Register (PRRE).
This signal is configured as RXD or PEO through the Port E
Control Register (PCRE).
TXD Output Input Disconnected Serial Transmit Data—Transmits data from SCI transmit data
internally register.
PE1 Input or Port E 1—The default configuration following reset is GPIO.
Output When configured as PEL, signal direction is controlled through
the SCI PRRE.
This signal is configured as TXD or PE1 through PCRE.
SCLK Input/Output Input Disconnected Serial Clock—Provides the input or output clock used by the
internally transmitter and/or the receiver.
PE2 Input or Port E 2—The default configuration following reset is GPIO.
Output For PE2, signal direction is controlled through the SCI PRRE.
This signal is configured as SCLK or PE2 through PCRE.

Note: 1. The Wait processing state does not affect the signal state.
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2.11 Timers

Three identical and independent timers are implemented in the DSP56L 307. Each timer can
use internal or external clocking and can either interrupt the DSP56L 307 after a specified
number of events (clocks) or signal an external device after counting a specific number of

internal events.
Table 2-9. Triple Timer Signals
_ State During?
Signal Tvpe
Name yp . i
Reset Stop Signal Description
TIOO0 Input or Input Disconnected Timer 0 Schmitt-Trigger Input/Output—As an external
Output internally event counter or in Measurement mode, TIOQ is input. In
Watchdog, Timer, or Pulse Modulation mode, TIOO is output.
The default mode after reset is GPIO input. This can be
changed to output or configured as a Timer Input/Output
through the Timer 0 Control/Status Register (TCSRO).
TIO1 Input or Input Disconnected Timer 1 Schmitt-Trigger Input/Output—As an external
Output internally event counter or in Measurement mode, TIO1 is input. In
Watchdog, Timer, or Pulse Modulation mode, TIO1 is output.
The default mode after reset is GPIO input. This can be
changed to output or configured as a Timer Input/Output
through the Timer 1 Control/Status Register (TCSR1).
TIO2 Input or Input Disconnected Timer 2 Schmitt-Trigger Input/Output—As an external
Output internally event counter or in Measurement mode, TIO2 is input. In
Watchdog, Timer, or Pulse Modulation mode, TIO2 is output.
The default mode after reset is GPIO input. This can be
changed to output or configured as a Timer Input/Output
through the Timer 2 Control/Status Register (TCSR2).

Note: 1. The Wait processing state does not affect the signal state.
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2.12 JTAG and OnCE Interface

The DSP56300 family and in particular the DSP56L.307 support circuit-board test strategies
that are based on the IEEE 1149.1 Sandard Test Access Port and Boundary Scan
Architecture, the industry standard developed under the sponsorship of the Test Technology
Committee of |IEEE and the JTAG.

The OnCE module provides a means to interface nonintrusively with the DSP56300 core and
its peripherals so that you can examine registers, memory, or on-chip peripherals. Functions
of the ONCE module are provided through the JTAG TAP signals.

For programming models, see the chapter on debugging support in the DSP56300 Family
Manual.

Table 2-10. OnCE/JTAG Interface

State
Type During Signal Description
Reset

Signal
Name

TCK Input Input Test Clock—A test clock input signal to synchronize the JTAG test logic.

TDI Input Input Test Data Input—A test data serial input signal used for test instructions and
data. TDI is sampled on the rising edge of TCK and has an internal pull-up
resistor.

TDO Output Tri-stated Test Data Output—A test data serial output signal for test instructions and
data. TDO is tri-statable and is actively driven in the shift-IR and shift-DR
controller states. TDO changes on the falling edge of TCK.

TMS Input Input Test Mode Select—Sequences the test controller’s state machine. TMS is
sampled on the rising edge of TCK and has an internal pull-up resistor.

TRST Input Input Test Reset—Initializes the test controller asynchronously. TRST has an
internal pull-up resistor. TRST must be asserted after power up.

DE Input/ Input Debug Event—As an input, provides a means of entering debug mode from an
Output external command controller. As an output, provides a means of
acknowledging that the chip has entered debug mode. Asserted as an input,
DE causes the DSP56300 core to finish executing the current instruction, save
the instruction pipeline information, enter debug mode, and wait for commands
from the debug serial input line. This signal is asserted as an output for three
clock cycles when the chip enters debug mode as a result of a debug request
or a breakpoint condition. The DE has an internal pull-up resistor.

DE is not a standard part of the JTAG TAP controller. The signal connects
directly to the OnCE module to initiate debug mode directly or to provide a
direct external indication that the chip has entered debug mode. All other
interaction with the OnCE module must occur through the JTAG port.
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Chapter 3
Memory Configuration

Like all members of the DSP56300 core family, the DSP56L.307 can address three sets of

16 M x 24-bit memory internally: program, X data, and Y data. Each of these memory spaces
includes both on-chip and external memory (accessed through the external memory
interface). The DSP56L.307 is extremely flexible because it has several modesto allocate
on-chip memory between the program memory and the two data memory spaces. Y ou can
also configure it to operate in a special sixteen-bit compatibility mode that allows the chip to
use DSP56000 object code without any change; this can result in higher performance of
existing code for applications that do not require alarger address space. This section provides
detailed information on each of these memory spaces.

3.1 Program Memory Space

Program memory space consists of the following:

= Internal program memory (program RAM, 16 K by default, up to 48 K)
= (Optional) instruction cache (1 K) taken from internal program RAM
= Bootstrap program ROM (192 x 24-bit)

= Optiona off-chip memory expansion (as much as 64 K in 16-bit mode or 256 K in
24-bit mode using the 18 external address lines). Refer to the DSP56300 Family
Manual, especially the Expansion Port chapter, for detailed information on using the
external memory interface to access external program memory.

Note: Program memory space at | ocations $FFO0CO-$FFFFFF isreserved and should not
be accessed.
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3.1.1 Internal Program Memory

The default on-chip program memory consists of a 24-bit-wide, high-speed, SRAM
occupying the lowest 16 K locations ($0-$3FFF) in program memory space. The on-chip
program RAM is organized in 16 banks with 1024 locations each. Y ou can make additional
program memory available using the memory switch mode described in 3.1.2 , Memory
Switch Modes—Program Memory

3.1.2 Memory Switch Modes—Program Memory

Memory switch mode allows reallocation of portions of X and Y data RAM as program
RAM. OMR][7] isthe memory switch (MS) bit that controls this function, as follows:

3-2

When the M S hit is cleared, program memory consists of the default 16 K x 24-bit
memory space described in the previous section. In this default mode, the lowest
external program memory location is $4000.

When the M S hit is set, a portion of the higher locations of the internal X and Y data
memory are switched to internal program memory. The memory switch configuration
(MSW[1-Q]) bits (also caled M1 and MO) in the OMR select one of the following
options:

— MSW[1-0] = 00—The 16 K higher locations ($2000-$5FFF) of theinternal X data

memory and the 16 K higher locations ($2000-$5FFF) of the internal Y data
memory are switched to internal program memory. In such a case, the on-chip
program memory occupies the lowest 48 K locations ($0-$BFFF) in the program
memory space. Theinstruction cache, if enabled, occupiesthe lowest 1 K internal
program words (locations $0-$3FF); with cache enabled, the lowest 1 K of internal
program memory is inaccessible and the address range is redirected to external
program memory. Thelowest external program memory location above the internal
program memory in this mode is $C000.

M SW[1-0] = 01—The 12 K higher locations ($3000-$5FFF) of theinternal X data
memory and the 12 K higher locations ($3000—$5FFF) of the internal Y data
memory are switched to internal program memory. In such a case, the on-chip
program memory occupies the lowest 40 K locations ($0-$9FFF) in the program
memory space. The instruction cache, if enabled, occupiesthe lowest 1 K program
words (locations $0-$3FF); with cache enabled, the lowest 1 K of internal program
memory is inaccessible and the address range is redirected to external program
memory. The lowest usable external program memory |location above the internal
program memory in this mode is $C000; program memory locations
$A000-$BFFF are reserved and should not be accessed.
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— MSW][1-0] = 10—The 8 K higher locations ($4000-$5FFF) of the internal X data
memory and the 8 K higher locations ($4000-$5FFF) of theinternal Y data
memory are switched to internal program memory. In such a case, the on-chip
program memory occupies the lowest 32 K locations ($0-$7FFF) in the program
memory space. The instruction cache, if enabled, occupiesthe lowest 1 K program
words (locations $0-$3FF); with cache enabled, the lowest 1 K of internal program
memory isinaccessible and the address range is redirected to external program
memory. The lowest external program memory |location above theinternal program
memory in this mode is $CO00; program memory locations $8000-$BFFF are
reserved and should not be accessed.

— MSW][1-0] = 11—The 4 K higher locations ($5000-$5FFF) of the internal
X memory and the 4 K higher locations ($5000-$5FFF) of the internal Y memory
are switched to internal program memory. In such a case, the on-chip program
memory occupies the lowest 24 K locations ($0-$5FFF) in the program memory
space. The instruction cache, if enabled, occupiesthe lowest 1 K internal program
words (locations $0-$3FF); with cache enabled, the lowest 1 K of internal program
memory is inaccessible and the address range is redirected to external program
memory. The lowest external program memory |location above theinternal program
memory in this mode is $C000; program memory |locations $6000-$BFFF are
reserved and should not be accessed.

3.1.3 Instruction Cache

When the instruction cache is enabled (that is, the CE bit in the SR is set), the lowest 1024
(1 K) words of internal program memory (at locations $0-$3FF) are used as an internal
instruction cache and cannot be accessed directly. When the cache is enabled, references to
locations $0-$3FF access external program memory.

Note: When using an enabled instruction cache, make sure that the vector address bus
does not attempt to access any address between P:$0-$3FF. (See the memory
diagrams, starting with Figure 3-3.)

3.1.4 Program Bootstrap ROM

The program memory space occupying locations $FFO000-$FFOOBF includes the internal
bootstrap ROM. This ROM contains the 192-word DSP56L 307 bootstrap program.
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3.2 X Data Memory Space
The X data memory space consists of the following:

= Internal X data memory (24 K by default down to 8 K)
= Internal X 1/0O space (upper 128 locations)

= Optiona off-chip memory expansion (as much as 64 K in 16-bit mode, or 256 K in
24-bit mode using the 18 external addresslines, or 4 M using the external addresslines
and the four address attribute lines). Refer to the DSP56300 Family Manual, especially
Section 2, Expansion Port, for details on using the external memory interface to access
external X data memory.

Note: The X memory space at |ocations $FFO000—-$FFEFFF is reserved and should not be
accessed.

3.2.1 Internal X Data Memory

The default on-chip X dataRAM is a 24-bit-wide, internal, static memory occupying the
lowest 24 K |ocations ($0-$5FFF) in X memory space. The on-chip X dataRAM isorganized
into 24 banks with 1024 |ocations each. Available X data memory space is reduced and

reall ocated to program memory using the memory switch mode described in the next section.

3.2.2 Memory Switch Modes—X Data Memory

Memory switch mode reallocates of portions of X and Y data RAM as program RAM. Bit 7
in the OMR isthe M S bit that controls this function, as follows:

= When the MShit is cleared, the X data memory consists of the default 24 K x 24-bit
memory space described in the previous section. In this default mode, the lowest
external X data memory location is $6000.

= When the MShit is set, a portion of the higher locations of the internal X memory is
switched to internal program memory. The memory switch (MSW[1-0]) configuration
bits in the OMR select one of the following options:

— MSW][1-0] = 00—The 16 K higher locations ($2000-$5FFF) of the internal
X memory are switched to internal program memory, and therefore the highest
internal X memory location is $1FFF. The X memory space at the switched
locations ($2000—$5FFF) becomes reserved and should not be accessed. The
lowest external X memory location is $6000.

— MSW[1-0] = 01—The 12 K higher locations ($3000-$5FFF) of the internal
X memory are switched to internal program memory, and therefore the highest
internal X memory location is $2FFF. The X memory space at the switched
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Note:

locations ($3000—$5FFF) becomes reserved and should not be accessed. The
lowest external X memory location is $6000.

— MSW[1-0] = 10—The 8 K higher locations ($4000-$5FFF) of the internal

X memory are switched to internal program memory, and therefore the highest
internal X memory location is $3FFF. The X memory space at the switched
locations ($4000—$5FFF) becomes reserved and should not be accessed. The
lowest external X memory location is $6000.

M SW[1-0] = 11—The 4 K higher locations ($5000-$5FFF) of the internal

X memory are switched to internal program memory, and therefore the highest
internal X memory location is $4FFF. The X memory space at the switched
locations ($5000-$5FFF) becomes reserved and should not be accessed. The
lowest external X memory location is $6000.

The 4 K lowest locations (30-$FFF) of the internal X memory are shared memory,
which is accessible to both the core and the EFCOP. The EFCOP connects to the
shared memory instead of the DMA bus, so thereisno DMA accessibility to shared
memory. Simultaneous accesses by the core and the EFCOP to the same memory
bank (1024 locations) of the shared memory are not permitted. It isthe
programmer’ s responsibility to prevent such simultaneous accesses.

3.2.3 Internal X I/O Space

One part of the on-chip peripheral registers and some of the DSP56L 307 core registers
occupy the top 128 locations of the X data memory ($FFFF80-$FFFFFF). Thisareais
referred to astheinternal X /O space and it can be accessed by MOV E, MOVEP instructions
and by bit-oriented instructions (BCHG, BCLR, BSET, BTST, BRCLR, BRSET, BSCLR,
BSSET, JCLR, JSET, JSCLR and JSSET). The contents of the internal X 1/0O memory space
arelisted in Appendix B.
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3.3 Y Data Memory Space
TheY data memory space consists of the following:

= Internal Y data memory (24 K by default down to 8 K)
= Interna Y 1/O space (16 |locations—$FFFF80-$FFFF8F)
= External Y 1/0O space (upper 112 locations)

= Optiona off-chip memory expansion (as much as 64 K in 16-bit mode or 256 K in
24-bit mode using the 18 external addresslines or 4 M using the external addresslines
and the four address attribute lines). Refer to the DSP56300 Family Manual for details
on using the external memory interface to access external Y data memory.

Note: The'Y memory space at |ocations $FFO000—$FFEFFF is reserved and should not be
accessed.

3.3.1 Internal Y Data Memory

The default on-chip Y dataRAM is a 24-bit-wide, internal, static memory occupying the
lowest 24 K locations ($0-$5FFF) in Y memory space. Theon-chip Y dataRAM isorganized
in 24 banks, 1024 |ocations each. Available Y data memory space is reduced and reallocated
to program memory by using the memory switch mode described in the following paragraphs.

3.3.2 Memory Switch Modes—Y Data Memory

Memory switch mode reallocates of portions of X and Y data RAM as program RAM. Bit 7
inthe OMR isthe M S bit that controls this function, as follows:

= When the MShit is cleared, the Y data memory consists of the default 24 K x 24-bit
memory space described in the previous section. In this default mode, the lowest
external Y data memory location is $6000.

= When MS mode bit in the OMR is set, a portion of the higher locations of the internal
Y memory are switched to internal program memory. The memory switch
configuration (MSW[1-0]) bitsin the OMR select one of the following options:

— MSW][1-0] = 00—The 16 K higher locations ($2000-$5FFF) of the internal
Y memory are switched to internal program memory, and therefore the highest
internal Y memory location is $1FFF. The Y memory space at the switched
locations ($2000-$5FFF) becomes reserved and should not be accessed. The
lowest external Y memory location is $6000.

— MSW[1-0] = 01—The 12 K higher locations ($3000-$5FFF) of the internal
Y memory are switched to internal program memory, and therefore the highest
internal Y memory location is $2FFF. The Y memory space at the switched
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Note:

locations ($3000—$5FFF) becomes reserved and should not be accessed. The
lowest external Y memory location is $6000.

— MSW[1-0] = 10—The 8 K higher locations ($4000-$5FFF) of the internal

Y memory are switched to internal program memory, and therefore the highest
internal Y memory location is $3FFF. The' Y memory space at the switched
locations ($4000—$5FFF) becomes reserved and should not be accessed. The
lowest external Y memory location is $6000.

M SW[1-0] = 11—The 4 K higher locations ($5000-$5FFF) of the internal

Y memory are switched to internal program memory, and therefore the highest
internal Y memory location is $4FFF. The' Y memory space at the switched
locations ($5000-$5FFF) becomes reserved and should not be accessed. The lowest
external Y memory location is $6000.

The 4 K lowest locations ($0-$FFF) of the internal Y memory are shared memory;,
which is accessible both to the core and the EFCOP. The EFCOP connectsto the
shared memory in place of the DMA bus. Therefore, DMA cannot access the
shared memory, and simultaneous accesses by the core and EFCOP to the same
memory bank (of 256 locations) of the shared memory are not permitted. It isyour
responsibility to prevent such simultaneous accesses.

3.3.3 Internal Y I/O Space

The second part of the on-chip peripheral registers occupies 9 locations

($FFFFBO-$FFFFBBS) of the Y data memory and contains the registers supporting the
EFCOP. Thisareaistheinterna Y 1/0 space, and it can be accessed by MOVE, MOVEP
instructions and by bit-oriented instructions (BCHG, BCLR, BSET, BTST, BRCLR, BRSET,
BSCLR, BSSET, JCLR, JSET, JSCLR and JSSET). The contents of theinternal Y 1/O
memory space are listed in Appendix B.
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3.3.4 External Y I/O Space

Off-chip peripheral registers should be mapped into the top 64 locations
($FFFFCO-$FFFFFF) to take advantage of the move peripheral data (MOV EP) instruction
and the bit-oriented instructions (BCHG, BCLR, BSET, BTST, BRCLR, BRSET, BSCLR,
BSSET, JCLR, JSET, JSCLR and JSSET). Thisareaisthe external Y /O space.

3.4 Dynamic Memory Configuration Switching

When the internal memory configuration is altered by remapping RAM modules from X and
Y data memories into program memory space and vice versa, data contents of the switched
RAM modules are preserved. Any sequence that complies with the switch condition isvalid.
For example, if the program flow executes in the address range that is not affected by the
switch, the switch condition can be met very easily. A switch can be accomplished just by
changing the OMR[M S/IM SW] bhits in the regular program flow, assuming no accesses to the
affected address ranges of the data memory occur up to three instructions after the instruction
that changes the OMR hits.

CAUTION

To ensure that dynamic switching is trouble-free, do not allow any
accesses (including instruction fetches) to or from the affected
address ranges in program and data memories during the switch cycle.

Because an interrupt could cause the DSP to fetch instructions out of sequence and might
violate the switch condition, special care should be taken in relation to the interrupt vector
routines.

CAUTION

Pay special attention when executing a memory switch routine using
the OnCE port. Running the switch routine in trace mode, for
example, can cause the switch to complete after the MS/MSW bits
change while the DSP is in Debug mode. As a result, subsequent
instructions may be fetched according to the new memory
configuration (after the switch) and thus may execute improperly.
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Sixteen-Bit Compatibility Mode Configuration

3.5 Sixteen-Bit Compatibility Mode Configuration

The sixteen-bit compatibility (SC) mode allows the DSP56L.307 to use DSP56000 object
code without change. The SC bit (Bit 13 in the SR) is used to switch from the default 24-bit
mode to this special 16-bit mode. SC is cleared by reset. Y ou must set this bit to select the SC
mode. The address ranges described in the previous sections apply in the SC mode with
regard to the reallocation of X and Y data memory to program memory in MS mode, but the
maximum addressing ranges are limited to $FFFF, and all data and program code are 16 bits
wide.

3.6 Memory Maps

The following figures illustrate each of the memory space and RAM configurations defined
by the settings of the MS (and MSW[1-0]), CE, and SC bits. The figures show the
configuration and describe the bit settings, memory sizes, and memory locations.

Note: In 16-bit mode, if the MS mode bit in the Operating Mode Register (OMR) is set,
external program memory is not accessible, so enabling the instruction cacheis of
little benefit. In addition, certain 16-bit modes prevent you from accessing the
entire internal DSP56L.307 memory space.
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Memory Maps

DEFAULT

Program X Data Y Data
$FFFFFF $FFFFFF $FFFFFF [ External /O
Internal I/O | SFFFFCO
$FFFF80 $FFFFgo |_Internal /O
External External
Internal $FFF000 $FFF000
Reserved
Internal Internal
$EF00CO Reserved Reserved
$FF0000 | BOOtstrap ROM| ¢-r0000 $FF0000

R External R

(C
(C
)

) NN ) \J
~ External n  External -

$006000 $006000
$004000
Internal Internal Internal
Program RAM X data RAM Y data RAM
16 K 24 K 24 K
$000000 $000000 $000000
Bit Settings Memory Configuration
ms | MSWH ce | sc | programRAM | X Data RAM* Y Data RAM* | Cache | Addressable
[1-0] Memory Size
0 any 0 0 16 K 24 K 24 K Disabled 16 M
value $0000-$3FFF $0000-$5FFF $0000-$5FFF
Note: Lowest 4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

Figure 3-1. Memory Switch Off, Cache Off, 24-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFFFF $SFFFFFF $FFFFFF[  External 1/O
Internal /O | $FFFFCO
$FFFF80 $FFFFgo |_Internal /O
External External
Internal $FFF000 $FFF000
Reserved
Internal Internal
$FE00CO Reserved Reserved
$FF0000 | Bootstrap ROM| ¢rra000 $FF0000
$006000 $006000
$004000
Internal Internal Internal
ProgrlaSmKRAM X data RAM Y data RAM
$000400 24 K 24 K
$000000 External $000000 $000000
Bit Settings Memory Configuration
ms | MSWH ce | sc | programRAM | X Data RAMF Y Data RAM* | Cache | Addressable
[1-0] Memory Size
0 any 1 0 15K 24 K 24 K Enabled 16 M
value $0400-$3FFF $0000-$5FFF $0000-$5FFF
Note: Lowest 4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

@ MOTOROLA
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Memory Maps

Program X Data Y Data
$FFFFFF $FFFFFF $FFFFFF [ External 110
Internal I/O | $FFFFCO
$FFFF80 $FFFFgo |_Internal I/O
$FFF000 External $EFF000 External
Internal
Reserved
Internal Internal
Reserved Reserved
$FFO0CO
$FFO000 [Bootstrap ROM| ¢rro000 $FF0000

R External 3

77
7
((
r;

[ N N N N
“  External ™ F  External ™

$00C000
$006000 $006000
Internal Internal
Internal Reserved Reserved
48 K Internal X data Internal Y data
$000000 $000000 | _RAMBK | go00000 | RAM 8K
Bit Settings Memory Configuration
ms | MSW I ce | sc | Program RAM X Data RAM* Y DataRAM* | Cache| 7\ddressable
[1-0] Memory Size
1 00 0 0 48 K 8 K 8K None 16 M
$0000-$BFFF $0000-$1FFF $0000-$1FFF
Note: Lowest 4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

Figure 3-3. Memory Switch On (MSW = 00), Cache Off, 24-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFFFF $FFFFFF $FFFFFF[ External I/O
Internal /0 | $FFFFCO
$FFFF80 $FFFFgo |__Internal /0
$SFFF000 External $EFF000 External
Internal
Reserved
Internal Internal
$FF00CO Reserved Reserved
$FF0000 | Bootstrap ROM| ¢rr6000 $FF0000
$00C000
Program RAM Internal Internal
47 K Reserved Reserved
$002000 $002000
$000400 Internal X data Internal Y data
$000000 |_EXternal [ g000000 |__RAM 8K | g000000 __RAM 8K
Bit Settings Memory Configuration
ms | MSW I ce | sc | Program RAM | X DataRAM* | Y DataRAM* | Cache | A~ddressable
[1-0] Memory Size
1 00 1 47 K 8K 8K Enabled 16 M
$0400-$BFFF $0000-$1FFF $0000-$1FFF
Note: Lowest 4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core

and the EFCOP but is not accessible by the DMA controller.

Figure 3-4. Memory Switch On (MSW = 00), Cache On, 24-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFFFF $FFFFFF $FFFFFF[ External 110
Internal I/O | $FFFFCO
$FFFF80 $FFFFgo| Internal /O
$EFF000 External $SFFF000 External
Internal
Reserved
Internal Internal
Reserved Reserved
$FF00CO
$FF0000 [Bootstrap ROM| ¢rr6000 $FF0000
$00C000
$00A000 Reserved
$006000 $006000
Internal Internal
Internal $003000 Reserved $003000 Reserved
Program RAM
40 K Internal X data Internal Y data
$000000 $000000 L__RAM 12K | g000000 |__RAM 12K
Bit Settings Memory Configuration
mMs | MSW I e | sc | program RAM | X Data RAM* Y Data RAM* | Cache | Addressable
[1-0] Memory Size
1 01 0 0 40 K 12K 12K None 16 M
$0000-$9FFF $0000-$2FFF $0000-$2FFF

Note: Lowest 4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core
and the EFCOP but is not accessible by the DMA controller.
Figure 3-5. Memory Switch On (MSW = 01), Cache Off, 24-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFFFF $FFFFFF $FFFFFF[ External I/O
Internal /0 | $FFFFCO
$FFFF80 $FFFF8o |Internal /O
$FFF000 External $EFF000 External
Internal
Reserved
Internal Internal
Reserved Reserved
$FFO0CO
$FF0000 | BOOtstrap ROM) grraggg $FF0000
$00C000
$00A000 Reserved
$006000 $006000
Internal Internal Internal
Progrggnr(RAM $003000 Reserved $003000 Reserved
$000400 Internal X data Internal Y data
$000000 |__EX€™Ma | ¢500000 L_RAM 12K | 000000 | RAM 12K
Bit Settings Memory Configuration
mMs | MSW I e | sc | Program RAM | X DataRAM* | Y DataRAM* | Cache | ~ddressable
[1-0] Memory Size
1 01 1 0 39K 12K 12K Enabled 16 M
$0400-$9FFF $0000-$2FFF $0000-$2FFF
Note:

Lowest 4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and

the EFCOP but is not accessible by the DMA controller.

Figure 3-6. Memory Switch On (MSW = 01), Cache On, 24-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFFFF $FFFFFF $FFFFFF[  External 11O
Internal /O | $FFFFCO
$FFFF80 $FFFFgo |__Internal /O
$FFF000 External $EFF000 External
Internal
Reserved
Internal Internal
Reserved Reserved
$FFO0CO
$FFO000 [Bootstrap ROM| ¢r6000 $FF0000
$00C000
$008000 Reserved
$006000 $006000
Reserved Reserved
Internal $004000 $004000
Program RAM Internal X data Internal Y data
32K RAM 16K RAM 16K
$000000 $000000 $000000
Bit Settings Memory Configuration
mMs | MSW | e | sc | program RAM | X DataRAM* | Y DataRAM* |cCache | Addressable
[1-0] Memory Size
1 10 0 0 32K 16K 16K None 16 M
$0000-$7FFF $0000-$3FFF $0000-$3FFF
Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.
Figure 3-7. Memory Switch On (MSW = 10), Cache Off, 24-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFFFF $FFFFFF $FFFFFF[ External /O
Internal I/O | $FFFFCO
$FFFF80 $FFFFgo | Internal /O
$EFF000 External $EFF000 External
Internal
Reserved
Internal Internal
Reserved Reserved
$FFO0CO
$FF0000 | Bootstrap ROM| ¢ ra000 $FF0000
$00C000
$008000 Reserved
$006000 $006000
Internal Reserved Reserved
Program RAM | $004000 $004000
31K
$000400 Internal X data Internal Y data
$000000 L__EX€™Ma | ¢600000 |__RAM 16K | 000000 | RAM 16K
Bit Settings Memory Configuration
ms | MSW | e | sc | Program RAM | X DataRAM* | Y DataRAM* | Cache | Addressable
[1-0] Memory Size
1 10 1 0 31K 16K 16K Enabled 16 M
$0400-$7FFF $0000-$3FFF $0000-$3FFF
Note:

Lowest 4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

Figure 3-8. Memory Switch On (MSW = 10), Cache On, 24-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFFFF $FFFFFF $FFFFFF[ External I/O
Internal I/0 | $FFFFCO
$FFFF80 $FFFFgo | Internal /O
$EFF000 External $EFF000 External
Internal
Reserved
Internal Internal
Reserved Reserved
$FFO0CO
$FF0000 [Bootstrap ROM| ¢ rq000 $FF0000
$00C000
Reserved
$006000 $006000 $006000
$005000 Reserved $005000 Reserved
Internal
Program RAM Internal X data Internal Y data
24 K RAM 20 K RAM 20 K
$000000 $000000 $000000
Bit Settings Memory Configuration

ms | MSW I ce | sc | ProgramRAM | XDataRAM* | Y DataRAM* |Cache| Addressable
[1-0] Memory Size

1 11 0 0 24K 20K 20K None 16 M
$0000-$5FFF $0000-$4FFF $0000-$4FFF

Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

Figure 3-9. Memory Switch On (MSW = 11), Cache Off, 24-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFFFF $FFFFFF $FFFFFF[  External I/O
Internal I/0 | $SFFFFCO
$FFFF80 $FFFFgo |_Internal /O
$FFF000 External $EFF000 External
Internal
Reserved
Internal Internal
Reserved Reserved
$FFO0CO
$FF0000 | BOOtstrap ROM) grraggo $FF0000
$00C000
Reserved
$006000 $006000 $006000
Internal 005000 Reserved 005000 Reserved
Program RAM $ $
23 K
$000400 Internal X data Internal Y data
$000000 L__EXMa | 4000000 |__RAM 20K | g500000 |__RAM 20K
Bit Settings Memory Configuration
ms | MSW I ¢ | sc | Program RAM | X DataRAM* | Y DataRAM* | Cache | 7ddressable
[1-0] Memory Size
1 11 1 0 23K 20K 20K Enabled 16 M
$0400-$5FFF $0000-$4FFF $0000-$4FFF
Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

Figure 3-10. Memory Switch On (MSW = 11), Cache On, 24-Bit Mode
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Memory Maps

Program X Data Y Data
FFFF
$ $SFFFF $SFFFF External /O
Internal I/O $FFCO
$FF80 $FF80 Internal I/O
External External External
$6000 $6000
$4000
Internal Internal Internal
Program RAM X data RAM Y data RAM
16K 24 K 24 K
$0000 $0000 $0000
Bit Settings Memory Configuration
mMs | MSW I ce | sc | ProgramRAM | X DataRAM* | Y DataRAM* | Cache| #ddressable
[1-0] Memory Size
0 any 0 1 16K 24 K 24 K None 64 K
value $0000—$3FFF $0000-$5FFF $0000-$5FFF
Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.
Figure 3-11. Memory Switch Off, Cache Off, 16-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFF $FFFF $FFFF External 1/O
Internal 1/O $FFCO
$FF80 $FES0 Internal I/O
External External External
$6000 $6000
$4000
Internal
Program RAM Internal Internal
15 K X data RAM Y data RAM
$0400 24 K 24 K
$0000|  External $0000 $0000
Bit Settings Memory Configuration
ms | MSW I ce | sc | Program RAM | X DataRAM* | Y DataRAM* | Cache | /ddressable
[1-0] Memory Size
0 any 1 15K 24 K 24 K Enabled 64 K
value $0400-$3FFF $0000-$5FFF $0000-$5FFF
Note:

Lowest 4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and

the EFCOP but is not accessible by the DMA controller.

Figure 3-12. Memory Switch Off, Cache On, 16-Bit Mode
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Memory Maps

Program X Data Y Data
FFFF FFFF FFFF
$ $ $ External I/O
Internal I/O $FFCO
External $FF80 $FFs0 |__Internal /O
$CO000
External External
$6000 $6000
Reserved Reserved
Progtam mam | $2000 $2000
48 K Internal X data Internal Y data
$0000 $0000 | RAMBK $0000 | RAMB8K
Bit Settings Memory Configuration
ms | MSW I ce | sc | Program RAM | X DataRAM* | Y Data RAM* | Cache| Addressable
[1-0] Memory Size
1 00 0 1 48 K 8K 8K None 64 K
$0000-$BFFF $0000—-$1FFF $0000-$1FFF
Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.
Figure 3-13. Memory Switch On (MSW = 00), Cache Off, 16-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFF $FFFF $FFFF
External 1/10
External Internal 1/O $FFCO
$FF80 $FF80 Internal 1/0
$CO000
External External
$6000 $6000
Reserved Reserved
Internal
Progf‘?mKRAM $2000 $2000
$0400 | Internal X data Internal Y data
$0000 | EXterna $0000 |___RAM 8K $0000[___RAM 8K
Bit Settings Memory Configuration
mMs | MSW I e | sc | Program RAM | X DataRAM* | Y DataRAM* | Cache | ‘ddressable
[1-0] Memory Size
1 00 1 1 47 K 8K 8K Enabled 64 K
$0400-$BFFF $0000-$1FFF $0000-$1FFF
Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

Figure 3-14. Memory Switch On (MSW = 00), Cache On, 16-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFF $FFFF $FFFF External 1/O
Internal I/O $FFCO
External $FF80 $FF80 Internal I/O
$A000
External External
$6000 $6000
Reserved Reserved
$3000 $3000
Internal
Program RAM Internal X data Internal Y data
40K RAM 12K RAM 12K
$0000 $0000 $0000
Bit Settings Memory Configuration

mMs | MSW I e | sc | programRAM | X DataRAM* | Y DataRAM* | Cache | Addressable
[1-0] Memory Size

1 01 0 1 40K 12K 12K None 64 K
$0000-$9FFF $0000-$2FFF $0000-$2FFF

Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

Figure 3-15. Memory Switch On (MSW = 01), Cache Off, 16-Bit Mode
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Memory Maps

Program X Data Y Data
FFFF
$ $FFFF $FFFF External /O
Internal I/O $FFCO
External $FF80 $FF80 Internal I/O
$A000
External External
$6000 $6000
Reserved Reserved
Internal $3000 $3000
Program RAM
39K Internal X data Internal Y data
$0400 RAM 12K RAM 12K
$0000 |___External $0000 $0000
Bit Settings Memory Configuration
ms | MSW I ce | sc | Program RAM | X DataRAM* | Y DataRAM* | Cache | ~ddressable
[1-0] Memory Size
1 01 1 1 39K 12K 12K Enabled 64 K
$0400-$9FFF $0000-$2FFF $0000-$2FFF
Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

Figure 3-16. Memory Switch On (MSW = 01), Cache On, 16-Bit Mode
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Memory Maps

Program X Data Y Data
FFFF FFFF FFFF
$ $ $ External 1/10
Internal I/O $FFCO
External $FF80 $FF80 Internal I/O
External External
$8000
$6000 $6000
Reserved Reserved
$4000 $4000
Internal
Program RAM
32K Internal X data Internal Y data
$0000 $0000 | RAM16K $0000 | RAM 16K
Bit Settings Memory Configuration
mMs | MSW I e | sc | programRAM | X DataRAM* | Y DataRAM* |Cache | Addressable
[1-0] Memory Size
1 10 0 1 32K 16K 16K None 64 K
$0000-$7FFF $0000-$3FFF $0000—$3FFF
Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.
Figure 3-17. Memory Switch On (MSW = 10), Cache Off, 16-Bit Mode
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Memory Maps

Program X Data Y Data
FFFF
$ $FFFF $FFFF External /O
Internal I/O $FFCO
External $FF80 $FF80 Internal I/O
External External
$8000
$6000 $6000
Reserved Reserved
$4000 $4000
Internal
Program RAM
31K
$0400 Internal X data Internal Y data
$0000 [__External $0000 | RAMI6K | gop00 [ _RAM 16K
Bit Settings Memory Configuration
mMs | MSW I e | sc | Program RAM | X DataRAM* | Y DataRAM* | Cache | 7ddressable
[1-0] Memory Size
1 10 1 1 31K 16K 16K Enabled 64 K
$0400-$7FFF $0000-$3FFF $0000-$3FFF
Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

Figure 3-18. Memory Switch On (MSW = 10), Cache On, 16-Bit Mode
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Memory Maps

Program X Data Y Data
$FFFF $FFFF $FFFF External 1/0
Internal I/O $FFCO
External $FF80 $FF80 Internal I/O
External External
$6000 $6000 $6000
$5000 Reserved $5000 Reserved
Internal Internal X data Internal Y data
PfogrzamKRAM RAM 20 K RAM 20 K
$0000 $0000 $0000
Bit Settings Memory Configuration
mMs | MSW I g | sc | ProgramRAM | X DataRAM* | Y DataRAM* | Cache| Addressable
[1-0] Memory Size
1 11 0 1 24 K 20K 20K None 64 K
$0000-$5FFF $0000-$4FFF $0000-$4FFF
Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.
Figure 3-19. Memory Switch On (MSW = 11), Cache Off, 16-Bit Mode
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Memory Maps

Program X Data Y Data
FFFF FFFF FFFF
$ $ $ External /10
Internal I/O $FFCO
External $FF80 $FF80 Internal I/O
External External
$6000 $6000 = 5 $6000 = 5
$5000 eserve $5000 eserve
Internal
Program RAM Internal X data Internal Y data
23 K RAM 20 K RAM 20 K
$0400
$0000 |__External $0000 $0000
Bit Settings Memory Configuration
ms | MSWI ce | sc | Program RAM X Data RAM* Y Data RAM* | Cache | Addressable
[1-0] Memory Size
1 11 1 1 23K 20K 20K Enabled 64 K
$0400-$5FFF $0000-$4FFF $0000-$4FFF
Note: Lowest4 K of X data RAM and 4 K of Y data RAM are shared memory that can be accessed by the core and
the EFCOP but is not accessible by the DMA controller.

Figure 3-20. Memory Switch On (MSW = 11), Cache On, 16-Bit Mode
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Chapter 4
Core Configuration

This chapter presents DSP56300 core configuration detail s specific to the DSP56L 307. These
configuration details include the following:
m  Operating modes
m  Bootstrap program
m  Central Processor registers
— Status register (SR)
— Operating mode register (OMR)
m Interrupt Priority Registers (IPRC and IPRP)
m PLL control (PCTL) register
m Bus Interface Unit registers
— Bus Control Register (BCR)
— DRAM Control Register (DCR)
— Address Attribute Registers (AAR[3-0])
= DMA Control Registers 5-0 (DCR[5-0])
m Deviceidentification register (IDR)
m JTAG identification register
m JTAG boundary scan register (BSR)

For information on specific registers or modules in the DSP56300 core, refer to the
DSP56300 Family Manual.
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Operating Modes

4.1 Operating Modes

The DSP56L 307 begins operation by leaving the Reset state and going into one of eight
operating modes. As the DSP56L 307 exits the Reset state, it |oads the values of MODA,
MODB, MODC, and MODD into bitsMA, MB, MC, and MD of the OMR. These bit settings
determine the chip’s operating mode, which in turn determines the bootstrap program option
the chip usesto start up.

Software can also directly set the OMR[MA-MD] hits. A jump directly to the bootstrap
program entry point ($FF0000) after the OMR bits are set causes the DSP56L.307 to execute
the specified bootstrap program option (except modes 0 and 8). Table 4-1 shows the
DSP56L 307 bootstrap operation modes, the corresponding settings of the external operational
mode signal lines (the OMR[MA-MD] bits), and the reset vector address to which the
DSP56L 307 jumps once it leaves the Reset state.

Table 4-1. DSP56L307 Operating Modes

Mode | MODD | MODC | MODB | MODA Reset Description
Vector
0 0 0 0 0 $C00000 Expanded mode

Bypasses the bootstrap ROM, and the DSP56L307
starts fetching instructions beginning at address
$C00000. Memory accesses are performed using
SRAM memory access type with 31 wait states and
no address attributes selected (default). Address
$C00000 is reflected as address $00000 on Port A
signals A[0-17].

1 0 0 0 1 $FF0O000 Reserved
2 0 0 1 0 $FF0000 Reserved
3 0 0 1 1 $FF0O000 Reserved
4 0 1 0 0 $FF0000 Reserved
5 0 1 0 1 $FF0O000 Reserved
6 0 1 1 0 $FF0000 Reserved
7 0 1 1 1 $FF0O000 Reserved
8 1 0 0 0 $008000 Expanded mode

Bypasses the bootstrap ROM, and the DSP56L307
starts fetching instructions beginning at address
$008000. Memory accesses are performed using
SRAM memory access type with 31 wait states and
no address attributes selected.
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Operating Modes

Table 4-1. DSP56L307 Operating Modes (Continued)

Mode

MODD

MODC

MODB

Reset

MODA Vector

Description

1 $FF0O000

Bootstrap from byte-wide memory

The bootstrap program loads instructions through
Port A from external byte-wide memory, starting at
P:$D00000. The SRAM memory access type is
selected by the values in address attribute register 1
(AAR1). Thirty-one wait states are inserted between
each memory access. Address $D00000 is reflected
as address $00000 on Port A signals A[0-17]. The
boot program concatenates every 3 bytes read from
the external memory into a 24-bit wide DSP56L.307
word.

0 $FF0O000

Bootstrap through SCI

Instructions are loaded through the SCI. The
bootstrap program sets the SCI to operate in 10-bit
asynchronous mode, with 1 start bit, 8 data bits, 1
stop bit, and no parity. Data is received in this order:
start bit, 8 data bits (LSB first), and one stop bit. Data
is aligned in the SCI receive data register with the
LSB of the least significant byte of the received data
appearing at Bit 0.The user must provide an external
clock source with a frequency at least 16 times the
transmission data rate. Each byte received by the
SCl is echoed back through the SCI transmitter to
the external transmitter. The boot program
concatenates every 3 bytes read from the SCl into a
24-bit wide DSP56L307 word.

1 $FF0O000

Reserved

0 $FFO000

HI08 bootstrap in ISA/DSP563xx mode

The HIO8 is configured to interface with an ISA bus
or with the memory expansion port of a master
DSP563xx processor through the HIO8. The HIO8 pin
configuration is optimized for connection to the ISA
bus or memory expansion port of a master DSP
based on the DSP56300 core.

1 $FF0O000

HI08 bootstrap in HC11 nonmultiplexed mode
The bootstrap program sets the host interface to
interface with the Motorola HC11 microcontroller
through the HI08. The HIO08 pin configuration is
optimized for connection to the Motorola HC11
nonmultiplexed bus.

0 $FF0O000

HIO08 bootstrap in 8051 multiplexed bus mode
The bootstrap program sets the host interface to
interface with the Intel 8051 bus through the HI08.
The program stored in this location, after testing
MODA, MODB, MODC, and MODD, bootstraps
through HIO8. The HIO8 pin configuration is
optimized for connection to the Intel 8051
multiplexed bus.
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Bootstrap Program

Table 4-1. DSP56L307 Operating Modes (Continued)

Mode | MODD | MODC | MODB | MODA Reset Description
Vector

F 1 1 1 1 $FF0000 HI08 bootstrap in MC68302 bus mode

The bootstrap program sets the host interface to
interface with the Motorola MC68302 or MC68360
bus through the HI08. The HIO08 pin configuration is
optimized for connection to a Motorola MC68302 or
MC68360 bus.

4.2 Bootstrap Program

The bootstrap program is factory-programmed in an internal 192-word by 24-bit bootstrap
ROM located in program memory space at locations $FFO000-$FFO0BF. The bootstrap
program can load any program RAM segment from an external byte-wide EPROM, the SCI,
or the host port. The bootstrap program code is listed in Appendix A.

Upon exiting the Reset state, the DSP56L.307 samples the MOD[A-D] signal lines and loads
their valuesinto OMR[MA—-MD)]. The mode input signals (MOD[A-D]) and the resulting
MA, MB, MC, and MD bits determine which bootstrap mode the DSP56L 307 enters (see
Table4-1).

Note: To stop the bootstrap in any HI08 bootstrap mode, set the Host Flag 0 (HF0). The
loaded user program begins executing from the specified starting address.

Y ou can invoke the bootstrap program options (except modes 0 and 8) at any time by setting
the MA, MB, MC, and MD bitsin the OMR and jumping to the bootstrap program entry
point, $FF0000. Software can directly set the mode selection bitsin the OMR. Bootstrap
modes 0 and 8 are the normal DSP56L 307 functioning modes. Bootstrap modes 9, A, and
C—F select different specific bootstrap |oading source devices. In these modes, the bootstrap
program expects the following data sequence when downl oading the user program through an
external port:

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
DSP56L 307 program memory

3. The user program (three bytes for each 24-bit program word)
Note: The three bytes for each data sequence are |oaded |east significant byte first.

When the bootstrap program finishes loading the specified number of words, it jumpsto the
specified starting address and executes the |loaded program.

4-4 DSP56L307 User's Manual @ MOTOROLA
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4.3 Central Processor Unit (CPU) Registers

There are two CPU registers that must be configured to initialize operation. The Status
Register (SR) selects various arithmetic processing protocols and contains several status
reporting flag bits. The Operating Mode Register (OMR) configures several system operating
modes and characteristics.

4.3.1 Status Register (SR)

The Status Register (SR) (Figure 4-1) is a 24-bit register that indicates the current system
state of the processor and the results of previous arithmetic computations. The SR is pushed
onto the system stack when program looping isinitialized or a JSR is performed, including
long interrupts. The SR consists of the following three special-purpose 8-bit control registers:

m Extended Mode Register (EMR) (SR[23-16]) and Mode Register (MR) (SR[15-8]).
These special-purpose registers define the current system state of the processor. The
bits in both registers are affected by hardware reset, exception processing, ENDDO
(end current DO loop) instructions, RTI (return from interrupt) instructions, and TRAP
instructions. In addition, the EMR bits are affected by instructions that specify SR as
their destination (for example, DO FOREVER instructions, BRK cc instructions, and
MOVEC). During hardware reset, all EMR bits are cleared. The MR register bits are
affected by DO instructions, and instructions that directly reference the MR (for
example, ANDI, ORI, or instructions, such as MOVEC, that specify SR asthe
destination). During processor reset, the interrupt mask bits are set and all other bitsare
cleared.

m  Condition Code Register (CCR) (SR[7-0]). Defines the results of previous arithmetic
computations. The CCR bits are affected by Data Arithmetic Logic Unit (Data ALU)
operations, parallel move operations, instructions that directly reference the CCR (for
example, ORI and ANDI), and instructions that specify SR as a destination (for
example, MOVEC). Parallel move operations affect only the S and L bits of the CCR.
During processor reset, al CCR bits are cleared.

The definition of the three 8-bit registers within the SR is primarily for the purpose of
compatibility with other Motorola DSPs. Bit definitionsin the following paragraphs identify
the bits within the SR and not within the subregister.
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Extended Mode Register (EMR) I

Mode Register (MR) I Condition Code Register (CCR)

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

CP[1-0] |[RM | SM | CE |

\SA\FV|LF\DM\SC|

sp0 | p-o] [s| L] E u/NZ]V]C

Reset:

[t]t]ofoJoJofoJoJoJoJoJoJoJo|t[1foJofoJoJofoJo]o

|:| Reserved bit. Read as zero; write to zero for future compatibility

Figure 4-1. Status Register (SR)

Table 4-2. Status Register Bit Definitions

Bit Number

Bit Name

Reset Value

Description

23-22

CP[1-0]

11

Core Priority

Under control of the CDP[1-0] bits in the OMR, the CP bits specify the
priority of core accesses to external memory. These bits are compared
against the priority bits of the active DMA channel. If the core priority is
greater than the DMA priority, the DMA waits for a free time slot on the
external bus. If the core priority is less than the DMA priority, the core waits
for a free time slot on the external bus. If the core priority equals the DMA
priority, the core and DMA access the external bus in a round robin pattern
(for example, ... P, X, Y, DMA, P, X, Y, ...).

DMA OMR
Priority (CDP[1-0])

Priority Core

Mode | Priority SR (CP[1-0])

Dynamic 0 Determined 00 00
(Lowest) | by DCRn

1 [(DPR[1-0]) 00 01

2 for active 00 10

3 DMA 00 11
(Highest) | channel

Static core < DMA 01 XX

core = DMA 10 XX

core > DMA 11 XX

21

RM

Rounding Mode

Selects the type of rounding performed by the Data ALU during arithmetic
operations. If RM is cleared, convergent rounding is selected. If RM is set,
two’s-complement rounding is selected.

20

SM

Arithmetic Saturation Mode

Selects automatic saturation on 48 bits for the results going to the
accumulator. This saturation is performed by a special circuit inside the
MAC unit. The purpose of this bit is to provide an Arithmetic Saturation
mode for algorithms that do not recognize or cannot take advantage of the
extension accumulator.

19

CE

Cache Enable

Enables/disables the instruction cache controller. If CE is set, the cache is
enabled, and instructions are cached into and fetched from the internal
Program RAM. If CE is cleared, the cache is disabled and the DSP56300
core fetches instructions from external or internal program memory,
according to the memory space table of the specific DSP56300 core-based
device.
Note:  To ensure proper operation, do not clear Cache Enable mode
while Burst mode is enabled (OMR[BE] is set).

4-6

DSP56L307 User's Manual @ MOTOROLA




Central Processor Unit (CPU) Registers

Table 4-2. Status Register Bit Definitions (Continued)

Bit Number

Bit Name

Reset Value

Description

18

Reserved. Write to zero for future compatibility.

17

SA

Sixteen-Bit Arithmetic Mode

Affects data width functionality, enabling the Sixteen-bit Arithmetic mode of
operation. When SA is set, the core uses 16-bit operations instead of 24-bit
operations. In this mode, 16-bit data is right-aligned in the 24-bit memory
locations, registers, and 24-bit register portions. Shifting, limiting, rounding,
arithmetic instructions, and moves are performed accordingly. For details
on Sixteen-Bit Arithmetic mode, consult the DSP56300 Family Manual.

16

FV

DO FOREVER Flag

Set when a DO FOREVER loop executes. The FV flag, like the LF flag, is
restored from the stack when a DO FOREVER loop terminates. Stacking
and restoring the FV flag when initiating and exiting a DO FOREVER loop,
respectively, allow program loops to be nested. When returning from the
long interrupt with an RTI instruction, the system stack is pulled and the
value of the FV bit is restored.

15

LF

Do Loop Flag

When a program loop is in progress, enables the detection of the end of the
loop. The LF is restored from stack when a program loop terminates.
Stacking and restoring the LF when initiating and exiting a program loop,
respectively, allow program loops to be nested. When returning from the
long interrupt with an RTI instruction, the System Stack is pulled and the LF
bit value is restored.

14

DM

Double-Precision Multiply Mode

Enables four multiply/MAC operations to implement a double-precision
algorithm that multiplies two 48-bit operands with a 96-bit result. Clearing
the DM bit disables the mode.

Note:  The Double-Precision Multiply mode is supported to maintain
object code compatibility with devices in the DSP56000 family. For
a more efficient way of executing double precision multiply, refer
to the chapter on the Data Arithmetic Logic Unit in the DSP56300
Family Manual.

In Double-Precision Multiply mode, the behavior of the four specific
operations listed in the double-precision algorithm is modified. Therefore,
do not use these operations (with those specific register combinations) in
Double-Precision Multiply mode for any purpose other than the double
precision multiply algorithm. All other Data ALU operations (or the four
listed operations, but with other register combinations) can be used.

The double-precision multiply algorithm uses the YO Register at all stages.
Therefore, do not change YO when running the double-precision multiply
algorithm. If the Data ALU must be used in an interrupt service routine, YO
should be saved with other Data ALU registers to be used and restored
before the interrupt routine terminates.
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Table 4-2. Status Register Bit Definitions (Continued)

Bit Number

Bit Name

Reset Value

Description

13

SC

0

Sixteen-Bit Compatibility Mode

Affects addressing functionality, enabling full compatibility with object code
written for the DSP56000 family. When SC is set, MOVE operations to/from
any of the following PCU registers clear the eight MSBs of the destination:
LA, LC, SP, SSL, SSH, EP, SZ, VBA and SC. If the source is either the SR
or OMR, then the eight MSBs of the destination are also cleared. If the
destination is either the SR or OMR, then the eight MSBs of the destination
are left unchanged. To change the value of one of the eight MSBs of the SR
or OMR, clear SC.

SC also affects the contents of the Loop Counter Register. If SC is cleared
(normal operation), then a loop count value of zero causes the loop body to
be skipped, and a loop count value of $FFFFFF causes the loop to execute
the maximum number of 224 — 1 times. If the SC bit is set, a loop count
value of zero causes the loop to execute 218 times, and a loop count value
of $FFFFFF causes the loop to execute 216 — 1 times.

Note: Due to pipelining, a change in the SC bit takes effect only after
three instruction cycles. Insert three NOP instructions after the
instruction that changes the value of this bit to ensure proper
operation.

12

Reserved. Write to 0 for future compatibility.

11-10

S[1-0]

Scaling Mode

Specify the scaling to be performed in the Data ALU shifter/limiter and the
rounding position in the Data ALU MAC unit. The Shifter/limiter Scaling
mode affects data read from the A or B accumulator registers out to the
X-data bus (XDB) and Y-data bus (YDB). Different scaling modes can be
used with the same program code to allow dynamic scaling. One
application of dynamic scaling is to facilitate block floating-point arithmetic.
The scaling mode also affects the MAC rounding position to maintain
proper rounding when different portions of the accumulator registers are
read out to the XDB and YDB. Scaling mode bits are cleared at the start of
a long Interrupt Service Routine and during a hardware reset.

Scaling

S1 SO Mode

Rounding Bit SEquation

0 0 No scaling 23 S = (A46 XOR A45)
OR (B46 XOR B45)

OR S (previous)

Scale down 24 S = (A47 XOR A46)
OR (B47 XOR B46)

OR S (previous)

S = (A45 XOR A44)
OR (B45 XOR B44)
OR S (previous)

Scale up 22

Reserved — S undefined
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Table 4-2. Status Register Bit Definitions (Continued)

Bit Number

Bit Name

Reset Value

Description

9-8

I[1-0]

11

Interrupt Mask

Reflect the current Interrupt Priority Level (IPL) of the processor and
indicate the IPL needed for an interrupt source to interrupt the processor.
The current IPL of the processor can be changed under software control.
The interrupt mask bits are set during hardware reset, but not during
software reset.

Exceptions

Priority 11 10 Permitted

Exceptions Masked

Lowest IPLO,1,2,3 |None

IPLO

IPL 2,3 IPLO, 1

0 0
0 1 IPL1,2,3
1 0
1 1

IPL 3 IPLO, 1,2

Highest

Scaling

Set when a result moves from accumulator A or B to the XDB or YDB buses
(during an accumulator to memory or accumulator to register move) and
remains set until explicitly cleared; that is, the S bit is a sticky bit. The
logical equations of this bit are dependent on the Scaling mode. The scaling
bitis set if the absolute value in the accumulator, before scaling, is > 0.25 or
<0.75.

Limit

Set if the overflow bit is set or if the data shifter/limiter circuits perform a
limiting operation. In Arithmetic Saturation mode, the L bit is also set when
an arithmetic saturation occurs in the Data ALU result; otherwise, it is not
affected. The L bit is cleared only by a processor reset or by an instruction
that specifically clears it (that is, a sticky bit); this allows the L bit to be used
as a latching overflow bit. The L bit is affected by data movement
operations that read the A or B accumulator registers.

Extension

Cleared if all the bits of the integer portion of the 56-bit result are all ones or
all zeros; otherwise, this bit is set. The Scaling mode defines the integer
portion. If the E bit is cleared, then the low-order fraction portion contains all
the significant bits; the high-order integer portion is sign extension. In this
case, the accumulator extension register can be ignored. If the E bit is set, it
indicates that the accumulator extension register is in use.

Si1 SO Scaling Mode Integer Portion
0 0 No scaling Bits 55-47
0 1 Scale down Bits 55-48
1 0 Scale up Bits 5-46
1 1 Reserved Undefined
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Table 4-2. Status Register Bit Definitions (Continued)

Bit Number Bit Name

Reset Value

Description

4

U

0

Unnormalized

Set if the two MSBs of the Most Significant Portion (MSP) of the result are
identical; otherwise, this bit is cleared. The MSP portion of the A or B
accumulators is defined by the Scaling mode.

S SO Scaling Mode Integer Portion

No scaling U = (Bit 47 XOR Bit 46)

Scale down U = (Bit 48 XOR Bit 47)

Scale up U = (Bit 46 XOR Bit 45)

0
0
1
1

ROl FR,| O

Reserved U undefined

Negative
Set if the MSB of the result is set; otherwise, this bit is cleared.

Zero
Set if the result equals zero; otherwise, this bit is cleared.

Overflow

Set if an arithmetic overflow occurs in the 56-bit result; otherwise, this bit is
cleared. V indicates that the result cannot be represented in the
accumulator register (that is, the register overflowed). In Arithmetic
Saturation mode, an arithmetic overflow occurs if the Data ALU result is not
representable in the accumulator without the extension part (that is, 48-bit
accumulator or the 32-bit accumulator in Arithmetic Sixteen-bit mode).

Carry

Set if a carry is generated by the MSB resulting from an addition operation.
This bit is also set if a borrow is generated in a subtraction operation;
otherwise, this bit is cleared. The carry or borrow is generated from Bit 55 of
the result. The C bit is also affected by bit manipulation, rotate, and shift
instructions.

4.3.2 Operating Mode Register (OMR)

The OMR is aread/write register divided into three byte-sized units. The lowest two bytes
(EOM and COM) control the chip’s operating mode. The high byte (SCS) controls and
monitors the stack extension. The OMR control bits are shown in Figure 4-2.

Stack Control/Status (SCS)

I Extended Operating Mode (EOM) I Chip Operating Mode (COM)

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

PEN‘MSW[l—O]‘SEN ‘WRP‘EOV‘EUN‘XYSIATE‘APD‘ABE‘BRT‘TAS‘ BE ‘CDP[l—O]I MS ‘ SD | ‘EBD‘ MD ‘ MC ‘ MB ‘ MA

Reset:

[oJoJoJofofJoJoJoJoJoJoJofJofofafaJoJoJofJo [ [~[~]"~]

*  After reset, these bits reflect the corresponding value of the mode input (that is, MODD, MODC, MODB, or MODA,

respectively).

|:’ Reserved bit. Read as zero; write to zero for future compatibility

Figure 4-2. Operating Mode Register (OMR)

The Enhanced Operating Mode (EOM) and Chip Operating Mode (COM) bytes are affected
only by processor reset and by instructions directly referencing the OMR (that is, ANDI, ORI,
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and other instructions, such as MOV EC, that specify OMR as a destination). The Stack
Control/Status (SCS) byteisreferenced implicitly by some instructions, such asDO, JSR, and
RTI, or directly by the MOV EC instruction. During processor reset, the chip operating mode
bits (MD, MC, MB, and MA) are loaded from the external mode select pins MODD, MODC,
MODB, and MODA respectively. Table 4-3 defines the DSP56L. 307 OMR hits.

Table 4-3. Operating Mode Register (OMR) Bit Definitions

Bit Number

Bit Name

Reset Value

Description

23-21

0

Reserved. Write to 0 for future compatibility.

20

SEN

0

Stack Extension Enable

Enables/disables the stack extension in data memory. If the SEN bit is set,
the extension is enabled. Hardware reset clears this bit, so the default out
of reset is a disabled stack extension.

19

WRP

Stack Extension Wrap Flag

Set when copying from the on-chip hardware stack (System Stack
Register file) to the stack extension memory begins. You can use this flag
during the debugging phase of the software development to evaluate and
increase the speed of software-implemented algorithms. The WRP flag is
a sticky bit (that is, cleared only by hardware reset or by an explicit
MOVEC operation to the OMR).

18

EOV

Stack Extension Overflow Flag

Set when a stack overflow occurs in Stack Extended mode. Extended
stack overflow is recognized when a push operation is requested while SP
= SZ (Stack Size register), and the Extended mode is enabled by the SEN
bit. The EOV flag is a sticky bit (that is, cleared only by hardware reset or
by an explicit MOVEC operation to the OMR). The transition of the EQV
flag from zero to one causes a Priority Level 3 (Non-maskable) stack error
exception.

17

EUN

Stack Extension Underflow Flag

Set when a stack underflow occurs in Extended Stack mode. Extended
stack underflow is recognized when a pull operation is requested, SP = 0,
and the SEN bit enables Extended mode. The EUN flag is a sticky bit (that
is, cleared only by hardware reset or by an explicit MOVEC operation to
the OMR). Transition of the EUN flag from zero to one causes a Priority
Level 3 (Non-maskable) stack error exception.

Note:  While the chip is in Extended Stack mode, the UF hit in the SP
acts like a normal counter bit.

16

XYS

Stack Extension XY Select

Determines whether the stack extension is mapped onto X or Y memory
space. If the bit is clear, then the stack extension is mapped onto the X
memory space. If the XYS bit is set, the stack extension is mapped to the
Y memory space.

15

ATE

Address Trace Enable

When set, the Address Trace Enable (ATE) bit enables Address Trace
mode. The Address Trace mode is a debugging tool that reflects internal
memory accesses at the external bus address.

@ MOTOROLA
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Table 4-3. Operating Mode Register (OMR) Bit Definitions (Continued)

Bit Number

Bit Name

Reset Value

Description

14

APD

0

Address Attribute Priority Disable

Disables the priority assigned to the Address Attribute signals (AA[0-3]).
When APD = 0 (default setting), the four Address Attribute signals each
have a certain priority: AA3 has the highest priority, AAO has the lowest
priority. Therefore, only one AA signal can be active at one time. This
allows continuous partitioning of external memory; however, certain
functions, such as using the AA signals as additional address lines,
require the use of additional interface hardware. When APD is set, the
priority mechanism is disabled, allowing more than one AA signal to be
active simultaneously. Therefore, the AA signals can be used as
additional address lines without the need for additional interface
hardware. For details on the Address Attribute Registers, see Section
4.6.3, Address Attribute Registers (AAR[0-3]), on page 4-25.

13

ABE

Asynchronous Bus Arbitration Enable o o
Eliminates the setup and hold time requirements for BB and BG, and
substitutes a required non-overlap interval between the deassertion of one
BG input to a DSP56300 family device and the assertion of a second BG
input to a second DSP56300 family device on the same bus. When the
ABE bit is set, the BG and BB inputs are synchronized. This
synchronization causes a delay between a change in BG or BB until this
change is actually accepted by the receiving device.

12

BRT

Bus Release Timing

Selects between fast or slow bus release. If BRT is cleared, a Fast Bus
Release mode is selected (that is, no additional cycles are added to the
access and BB is not guaranteed to be the last Port A pin that is tri-stated
at the end of the access). If BRT is set, a Slow Bus Release mode is
selected (that is, an additional cycle is added to the access, and BB is the
last Port A pin that is tri-stated at the end of the access).

11

TAS

TA Synchronize Select o

Selects the synchronization method for the input Port A pin—TA (Transfer
Acknowledge). If TAS is cleared, you are responsible for asserting the TA
pin in synchrony with the chip clock, as described in the technical data
sheet. If TAS is set, the TA input pin is synchronized inside the chip, thus
eliminating the need for an off-chip synchronizer.

Note:  The TAS bit has no effect when the TA pin is deasserted: you are
responsible for deasserting the TA pin in synchrony with the chip
clock, regardless of the value of TAS.

10

BE

Cache Burst Mode Enable

Enables/disables Burst mode in the memory expansion port during an
instruction cache miss. If the bit is cleared, Burst mode is disabled and
only one program word is fetched from the external memory when an
instruction cache miss condition is detected. If the bit is set, Burst mode is
enabled, and up to four program words are fetched from the external
memory when an instruction cache miss is detected.
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Table 4-3. Operating Mode Register (OMR) Bit Definitions (Continued)

Bit Number

Bit Name

Reset Value

Description

9-8

CDP[1-0]

11

Core-DMA Priority
Specify the priority of core and DMA accesses to the external bus.

00 Determined by comparing status register CP[1-0] to the
active DMA channel priority

01 DMA accesses have higher priority than core accesses

10 DMA accesses have the same priority as the core accesses

11 DMA accesses have lower priority than the core accesses

MS

Memory Switch Mode

Allows some internal data memory (X, Y, or both) to become part of the

chip internal Program RAM.

Notes: 1. Program data placed in the Program RAM/Instruction Cache

area changes its placement after the OMR[MS] bit is set

(that is, the Instruction Cache always uses the lowest

internal Program RAM addresses).

2. To ensure proper operation, place six NOP instructions after
the instruction that changes the MS bit.

3. To ensure proper operation, do not set the MS bit while the
Instruction Cache is enabled (SR[CE] bit is set).

SD

Stop Delay Mode

Determines the length of the delay invoked when the core exits the Stop
state. The STOP instruction suspends core processing indefinitely until a
defined event occurs to restart it. If SD is cleared, a 128K clock cycle
delay is invoked before a STOP instruction cycle continues. However, if
SD is set, the delay before the instruction cycle continues is 16 clock
cycles. The long delay allows a clock stabilization period for the internal
clock to begin oscillating and to stabilize. When a stable external clock is
used, the shorter delay allows faster start-up of the DSP56300 core.

Reserved. Write to zero for future compatibility.

EBD

External Bus Disable

Disables the external bus controller to reduce power consumption when
external memories are not used. When EBD is set, the external bus
controller is disabled and external memory cannot be accessed. When
EBD is cleared, the external bus controller is enabled and external access
can be performed. Hardware reset clears the EBD bit.

MD-MA

Chip Operating Mode

Indicate the operating mode of the DSP56300 core. On hardware reset,
these bits are loaded from the external mode select pins, MODD, MODC,
MODB, and MODA, respectively. After the DSP56300 core leaves the
Reset state, MD—MA can be changed under program control.

* The MD-MA bits reflect the corresponding value of the mode input (that is, MODD-MODA), respectively.
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4.4 Configuring Interrupts

DSP56L 307 interrupt handling, like that for all DSP56300 family members, is optimized for
DSP applications. Refer to the sections describing interruptsin Chapter 2, Core Architecture
Overview, in the DSP56300 Family Manual. Two registers are used to configure the interrupt
characteristics:

m Interrupt Priority Register-Core (IPRC)—Programmed to configure the priority levels
for the core DMA interrupts and the external interrupt lines aswell astheinterrupt line
trigger modes

m Interrupt Priority Register-Peripherals (IPRP)—Programmed to configure the priority
levels for the interrupts used with the on-chip peripheral devices

The interrupt table resides in the 256 locations of program memory to which the PCU vector
base address (VBA) register points. These locations store the starting instructions of the
interrupt handler for each specified interrupt. The memory is programmed by the bootstrap
program at startup.

4.4.1 Interrupt Priority Registers (IPRC and IPRP)

There are two interrupt priority registersin the DSP56L307. The IPRC (Figure 4-3) is
dedicated to DSP56300 core interrupt sources, and IPRP (Figure 4-4) is dedicated to
DSP56L 307 peripheral interrupt sources.

22 21 20 19 18 17 16 15 14 13 12
|D5L1 | D5LO|D4L1|D4LO| D3L1| D3Lo| D2L1| D2LO| D1L1| D1LO| DOL1| DOL0|

DMAO IPL
DMA1 IPL
DMAZ2 IPL
DMA3 IPL
DMA4 IPL
DMAS IPL

11 10 9 8 7 6 5 4 3 2 1 0
| ibL2| ioLa| ibLof ez | icLa [ icro| B2 | 8L | 1BLO | 1aL2 | 1AL | 1ALO |

IRQA IPL
IRQA mode
IRQB IPL
IRQB mode
IRQC IPL
IRQC mode
IRQD IPL

IRQD mode

Figure 4-3. Interrupt Priority Register-Core (IPRC) (X:$FFFFFF)
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23 22 21 20 19 18 17 16 15 14 13 12

reserved

1 10 9 8 7 6 5 4 3 2 1 0
| | |7oui]voro]scia]scio|siL1]siio]soL1]soLo|HPL1]|HPLO|

HIO8 IPL

ESSIO IPL

ESSI1 IPL

SCIIPL

TRIPLE TIMER IPL
reserved

I:I Reserved bit; read as zero; write with zero for future compatibility

Figure 4-4. Interrupt Priority Register-Peripherals (IPRP) (X:$FFFFFE)

The DSP56L307 has afour-level interrupt priority structure. Each interrupt has two interrupt
priority level bits (IPL[1-0]) that determineits interrupt priority level. Level O isthe lowest
priority; Level 3isthe highest-level priority and is non-maskable. Table 4-4 defines the IPL
bits.

Table 4-4. Interrupt Priority Level Bits

IPL bits
Interrupts Enabled Interrupts Masked Interrupt Priority Level
xxL1 xXLO
0 0 No — 0
0 1 Yes 0 1
1 0 Yes 0,1 2
1 1 Yes 0,1,2 3

The IPRC also selects the trigger mode of the external interrupts IRQA—RQD). If the value of
the IXL2 bit is O, the interrupt mode is level-triggered. If the value is 1, theinterrupt mode is
negative-edge-triggered.
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4.4.2 Interrupt Table Memory Map

Each interrupt is allocated two instructionsin the interrupt table, resulting in 128 table entries
for interrupt handling. Table 4-5 shows the table entry address for each interrupt source. The
DSP56L 307 initialization program loads the table entry for each interrupt serviced with two
interrupt servicing instructions. In the DSP56L.307, only some of the 128 vector addresses are
used for specific interrupt sources. The remaining interrupt vectors are reserved and can be
used for host NmI (IPL = 3) or for host command interrupt (IPL = 2). Unused interrupt vector
locations can be used for program or data storage.

Table 4-5. Interrupt Sources

e | et

Starting Address Range Interrupt Source
VBA:$00 3 Hardware RESET
VBA:$02 3 Stack error
VBA:$04 3 lllegal instruction
VBA:$06 3 Debug request interrupt
VBA:$08 3 Trap
VBA:$0A 3 Nonmaskable interrupt (W)
VBA:$0C 3 Reserved
VBA:$0E 3 Reserved
VBA:$10 0-2 IRQA
VBA:$12 0-2 IRQB
VBA:$14 0-2 IRQC
VBA:$16 0-2 IRQD
VBA:$18 0-2 DMA channel 0
VBA:$1A 0-2 DMA channel 1
VBA:$1C 0-2 DMA channel 2
VBA:$1E 0-2 DMA channel 3
VBA:$20 0-2 DMA channel 4
VBA:$22 0-2 DMA channel 5
VBA:$24 0-2 TIMER 0 compare
VBA:$26 0-2 TIMER 0 overflow
VBA:$28 0-2 TIMER 1 compare
VBA:$2A 0-2 TIMER 1 overflow
VBA:$2C 0-2 TIMER 2 compare
VBA:$2E 0-2 TIMER 2 overflow
VBA:$30 0-2 ESSIO receive data
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Table 4-5. Interrupt Sources (Continued)

nterrupt | i
Starting Address Range Interrupt Source

VBA:$32 0-2 ESSIO receive data with exception status
VBA:$34 0-2 ESSIO receive last slot
VBA:$36 0-2 ESSIO transmit data
VBA:$38 0-2 ESSIO transmit data with exception status
VBA:$3A 0-2 ESSIO transmit last slot
VBA:$3C 0-2 Reserved
VBA:$3E 0-2 Reserved
VBA:$40 0-2 ESSI1 receive data
VBA:$42 0-2 ESSI1 receive data with exception status
VBA:$44 0-2 ESSI1 receive last slot
VBA:$46 0-2 ESSI1 transmit data
VBA:$48 0-2 ESSI1 transmit data with exception status
VBA:$4A 0-2 ESSI1 transmit last slot
VBA:$4C 0-2 Reserved
VBA:$4E 0-2 Reserved
VBA:$50 0-2 SClI receive data
VBA:$52 0-2 SCI receive data with exception status
VBA:$54 0-2 SCl transmit data
VBA:$56 0-2 SClidle line
VBA:$58 0-2 SCl timer
VBA:$5A 0-2 Reserved
VBA:$5C 0-2 Reserved
VBA:$5E 0-2 Reserved
VBA:$60 0-2 Host receive data full
VBA:$62 0-2 Host transmit data empty
VBA:$64 0-2 Host command (default)
VBA:$66 0-2 Reserved
VBA:$68 0-2 EFCOP Data Input Buffer Empty
VBA:$6A 0-2 EFCOP Data Output Buffer Full
VBA:$6C 0-2 Reserved
VBA:$FE 0-2 Reserved
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4.4.3 Processing Interrupt Source Priorities Within an IPL

If more than one interrupt request is pending when an instruction executes, the interrupt
source with the highest IPL is serviced first. When several interrupt requests with the same
IPL are pending, another fixed-priority structure within that IPL determines which interrupt
sourceis serviced first. Table 4-6 shows this fixed-priority list of interrupt sources within an
IPL, from highest to lowest at each level The interrupt mask bits in the Status Register
(I[1-0]) can be programmed to ignore low priority-level interrupt requests.

Table 4-6. Interrupt Source Priorities Within an IPL

Priority Interrupt Source

Level 3 (nonmaskable)

Highest Hardware RESET

Stack error

lllegal instruction

Debug request interrupt

Trap
Lowest Nonmaskable interrupt
Levels 0, 1, 2 (maskable)
Highest W (external interrupt)

IRQB (external interrupt)

IRQC (external interrupt)

IRQD (external interrupt)

DMA channel 0 interrupt

DMA channel 1 interrupt

DMA channel 2 interrupt

DMA channel 3 interrupt

DMA channel 4 interrupt

DMA channel 5 interrupt

Host command interrupt

Host transmit data empty

Host receive data full

ESSIO RX data with exception interrupt

ESSIO RX data interrupt

ESSIO receive last slot interrupt

ESSIO TX data with exception interrupt

ESSIO transmit last slot interrupt

ESSIO TX data interrupt
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Table 4-6. Interrupt Source Priorities Within an IPL (Continued)

Priority Interrupt Source

ESSI1 RX data with exception interrupt

ESSI1 RX data interrupt

ESSI1 receive last slot interrupt

ESSI1 TX data with exception interrupt

ESSI1 transmit last slot interrupt

ESSI1 TX data interrupt

SCI receive data with exception interrupt

SCl receive data

SCI transmit data

SCl idle line

SCl timer

TIMERO overflow interrupt

TIMERO compare interrupt

TIMER1 overflow interrupt

TIMER1 compare interrupt

TIMER2 overflow interrupt

TIMER2 compare interrupt

EFCOP Data Input Buffer Empty

Lowest EFCOP Data Output Buffer Full

4.5 PLL Control Register (PCTL)

The bootstrap program must initialize the system Phase-Lock Loop (PLL) circuit by
configuring the PLL Control Register (PCTL). The PCTL is an X-1/0O mapped, read/write
register that directs the on-chip PLL operation. (See Figure 4-5.)

23 22 21 20 19 18 17 16 15 14 13 12

‘ PD3 ‘ PD2 ‘ PD1 ‘ PDO ‘ CcoD ‘ PEN ‘ PSTP ‘ XTLD ‘ XTLR ‘ DF2 ‘ DF1 ‘ DFO ‘

11 10 9 8 7 6 5 4 3 2 1 0

‘ MF11 ‘ MFlO‘ MF9 ‘ MF8 ‘ MF7 ‘ MF6 ‘ MF5 ‘ MF4 ‘ MF3 ‘ MF2 ‘ MF1 ‘ MFO ‘
Figure 4-5. PLL Control Register (PCTL)

Table 4-7 defines the DSP56L.307 PCTL bits. Changing the following bits may cause the
PLL to lose lock and re-lock according to the new value: PD[3-0], PEN, XTLR, and MF.

@ MOTOROLA Core Configuration 4-19



Bus Interface Unit (BIU) Registers

Table 4-7. PLL Control Register (PCTL) Bit Definitions

Bit Number | Bit Name Reset Value Description

23-20 PD[3-0] 0 Predivider Factor

Define the predivision factor (PDF) to be applied to the PLL input frequency.
The PD[3-0] bits are cleared during DSP56L307 hardware reset, which
corresponds to a PDF of one.

19 COD 0 Clock Output Disable

Controls the output buffer of the clock at the CLKOUT pin. When COD is set,
the CLKOUT output is pulled high. When COD is cleared, the CLKOUT pin
provides a 50 percent duty cycle clock.

18 PEN Setto PINIT |PLL Enable
input value | Enables PLL operation.

17 PSTP 0 PLL Stop State
Controls PLL and on-chip crystal oscillator behavior during the stop
processing state.

16 XTLD 0 XTAL Disable

Controls the on-chip crystal oscillator XTAL output. The XTLD bit is cleared
during DSP56L307 hardware reset, so the XTAL output signal is active,
permitting normal operation of the crystal oscillator.

15 XTLR 0 Crystal Range
Controls the on-chip crystal oscillator transconductance. The XTLR bit is
cleared (0) during hardware reset in the DSP56303.

14-12 DF[2-0] 0 Division Factor
Define the DF of the low-power divider. These bits specify the DF as a power
of two in the range from 2010 27.

11-0 MF[11-0] 0 PLL Multiplication Factor

Define the multiplication factor that is applied to the PLL input frequency. The
MF bits are cleared during DSP56L307 hardware reset and thus correspond
to an MF of one.

4.6 Bus Interface Unit (BIU) Registers

The three Bus Interface Unit (BIU) registers configure the external memory expansion port
(Port A). They include the following:

m BusControl Register (BCR)
m DRAM Control Register (DCR)
m  Address Attribute Registers (AAR[3-0])

To use Port A correctly, configure these registers as part of the bootstrap process. The
following subsections describe these registers.
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4.6.1 Bus Control Register

The Bus Control Register (BCR), depicted in Figure 4-6, is aread/write register that controls
the external bus activity and Bus Interface Unit (BIU) operation. All BCR bits except bit 21,
BBS, are read/write bits. The BCR bits are defined in Table 4-8.

23 22 21 20 19 18 17 16 15 14 13 12

BRH BLH BBS |BDFW4|BDFW3|BDFW2 | BDFW1 | BDFWO | BA3W2 | BA3W1 | BASWO | BA2W2

11 10 9 8 7 6 5 4 3 2 1 0

BA2W1 | BA2WO | BA1W4 | BAIW3 | BA1IW2 | BAIW1 | BAIWO | BAOW4 | BAOW3 | BAOW2 | BAOW1 | BAOWO

Figure 4-6. Bus Control Register (BCR)

Table 4-8. Bus Control Register (BCR) Bit Definitions

Bit Bit Name | Reset Value Description
Number

23 BRH 0 Bus Request Hold
Asserts the BR signal, even if no external access is needed. When BRH is set, the
BR signal is always asserted. If BRH is cleared, the BR is asserted only if an
external access is attempted or pending.

22 BLH 0 Bus Lock Hold
Asserts the BL signal, even if no read-modify-write access is occurring. When BLH
is set, the BL signal is always asserted. If BLH is cleared, the BL signal is asserted
only if a read-modify-write external access is attempted.

21 BBS 0 Bus State

This read-only bit is set when the DSP is the bus master and is cleared otherwise.

20-16 | BDFWI[4-0] 11111 Bus Default Area Wait State Control

(31 wait Defines the number of wait states (one through 31) inserted into each external
states) access to an area that is not defined by any of the AAR registers. The access type
for this area is SRAM only. These bits should not be programmed as zero since
SRAM memory access requires at least one wait state.

When four through seven wait states are selected, one additional wait state is
inserted at the end of the access. When selecting eight or more wait states, two
additional wait states are inserted at the end of the access. These trailing wait
states increase the data hold time and the memory release time and do not
increase the memory access time.
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Table 4-8. Bus Control Register (BCR) Bit Definitions (Continued)

Bit
Number

Bit Name

Reset Value

Description

15-13

BA3W[2-0]

111
(7 wait states)

Bus Area 3 Wait State Control

Defines the number of wait states (1-7) inserted in each external SRAM access to
Area 3 (DRAM accesses are not affected by these bits). Area 3 is the area defined
by AARS.

Note: Do not program the value of these bits as zero since SRAM memory
access requires at least one wait state.

When four through seven wait states are selected, one additional wait state is
inserted at the end of the access. This trailing wait state increases the data hold
time and the memory release time and does not increase the memory access time.

12-10

BA2W[2-0]

111
(7 wait states)

Bus Area 2 Wait State Control

Defines the number of wait states (1-7) inserted into each external SRAM access
to Area 2 (DRAM accesses are not affected by these bits). Area 2 is the area
defined by AAR2.

Note: Do not program the value of these bits as zero, since SRAM memory
access requires at least one wait state.

When four through seven wait states are selected, one additional wait state is
inserted at the end of the access. This trailing wait state increases the data hold
time and the memory release time and does not increase the memory access time.

9-5

BA1W[4-0]

11111
(31 wait
states)

Bus Area 1 Wait State Control

Defines the number of wait states (1-31) inserted into each external SRAM access
to Area 1 (DRAM accesses are not affected by these bits). Area 1 is the area
defined by AARL.

Note: Do not program the value of these bits as zero, since SRAM memory
access requires at least one wait state.

When four through seven wait states are selected, one additional wait state is
inserted at the end of the access. When selecting eight or more wait states, two
additional wait states are inserted at the end of the access. These trailing wait
states increase the data hold time and the memory release time and do not
increase the memory access time.

4-0

BAOW[4-0]

11111
(31 wait
states)

Bus Area 0 Wait State Control

Defines the number of wait states (1-31) inserted in each external SRAM access
to Area 0 (DRAM accesses are not affected by these bits). Area 0 is the area
defined by AARO.

Note: Do not program the value of these bits as zero, since SRAM memory
access requires at least one wait state.

When selecting four through seven wait states, one additional wait state is inserted
at the end of the access. When selecting eight or more wait states, two additional

wait states are inserted at the end of the access. These trailing wait states increase
the data hold time and the memory release time and do not increase the memory

access time.
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4.6.2 DRAM Control Register (DCR)

The DRAM controller is an efficient interface to dynamic RAM devicesin both random
read/write cycles and Fast Access mode (Page mode). An on-chip DRAM controller controls
the page hit circuit, the address multiplexing (row address and column address), the control
signal generation (CAS and RAS) and the refresh access generation (CAS before RAS) for a
variety of DRAM module sizes and access times. The on-chip DRAM controller
configuration is determined by the DRAM Control Register (DCR). The DRAM Control
Register (DCR) isa24-bit read/write register that controls and configuresthe externa DRAM
accesses. The DCR bits are shown in Figure 4-7.

Note: To prevent improper device operation, you must guarantee that al the DCR bits
except BSTR are not changed during aDRAM access.

23 2 22 20 19 18 17 16 15 14 13 12

| BrRP | BRF7 | BRF6 | BRF5 | BRF4 | BRF3 | BRF2 | BRF1 | BRFO | BSTR | BREN | BME |
1 10 9 8 7 6 5 4 3 2 1 0

| BPLE | | BPs1 | BPSO | | | | | BRW1 | BRWO | BCw1 | BCwo |

l:l Reserved bit. Read as zero; write to zero for future compatibility

Figure 4-7. DRAM Control Register (DCR)

Table 4-9. DRAM Control Register (DCR) Bit Definitions

Bit . Reset -
Number Bit Name value Description
23 BRP 0 Bus Refresh Prescaler

Controls a prescaler in series with the refresh clock divider. If BPR is set, a
divide-by-64 prescaler is connected in series with the refresh clock divider. If BPR is
cleared, the prescaler is bypassed. The refresh request rate (in clock cycles) is the
value written to BRF[7-0] bits + 1, multiplied by 64 (if BRP is set) or by one (if BRP is
cleared). When programming the periodic refresh rate, you must consider the RAS
time-out period. Hardware support for the RAS time-out restriction does not exist.

Note: Refresh requests are not accumulated and, therefore, in a fast refresh request
rate not all the refresh requests are served (for example, the combination
BRF[7-0] = $00 and BRP = 0 generates a refresh request every clock cycle,
but a refresh access takes at least five clock cycles).

22-15 | BRF[7-0] 0 Bus Refresh Rate

Controls the refresh request rate. The BRF[7-0] bits specify a divide rate of 1-256
(BRF[7-0] = $00-$FF). A refresh request is generated each time the refresh counter
reaches zero if the refresh counter is enabled (BRE = 1).
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Table 4-9. DRAM Control Register (DCR) Bit Definitions (Continued)

Bit
Number

Bit Name

Reset
Value

Description

14

BSTR

0

Bus Software Triggered Reset

Generates a software-triggered refresh request. When BSTR is set, a refresh request
is generated and a refresh access is executed to all DRAM banks (the exact timing of
the refresh access depends on the pending external accesses and the status of the
BME bit). After the refresh access (CAS before RAS) is executed, the DRAM controller
hardware clears the BSTR bit. The refresh cycle length depends on the BRW[1-0] bits
(a refresh access is as long as the out-of-page access).

13

BREN

Bus Refresh Enable

Enables/disables the internal refresh counter. When BREN is set, the refresh counter is
enabled and a refresh request (CAS before RAS) is generated each time the refresh
counter reaches zero. A refresh cycle occurs for all DRAM banks together (that is, all
pins that are defined as RAS are asserted together). When this bit is cleared, the
refresh counter is disabled and a refresh request may be software triggered by using
the BSTR bhit. In a system in which DSPs share the same DRAM, the DRAM controller
of more than one DSP may be active, but it is recommended that only one DSP have
its BREN bit set and that bus mastership is requested for a refresh access. If BREN is
set and a WAIT instruction is executed, periodic refresh is still generated each time the
refresh counter reaches zero. If BREN is set and a STOP instruction is executed,
periodic refresh is not generated and the refresh counter is disabled. The contents of
the DRAM are lost.

12

BME

Bus Mastership Enable

Enables/disables interface to a local DRAM for the DSP. When BME is cleared, the
RAS and CAS pins are tri-stated when mastership is lost. Therefore, you must connect
an external pull-up resistor to these pins. In this case (BME = 0), the DSP DRAM
controller assumes a page fault each time the mastership is lost. A DRAM refresh
requires a bus mastership. If the BME bit is set, the RAS and CAS pins are always
driven from the DSP. Therefore, DRAM refresh can be performed, even if the DSP is
not the bus master.

11

BPLE

Bus Page Logic Enable

Enables/disables the in-page identifying logic. When BPLE is set, it enables the page
logic (the page size is defined by BPS[1-0] bits). Each in-page identification causes the
DRAM controller to drive only the column address (and the associated CAS signal).
When BPLE is cleared, the page logic is disabled, and the DRAM controller always
accesses the external DRAM in out-of-page accesses (for example, row address with
RAS assertion and then column address with CAS assertion). This mode is useful for
low power dissipation. Only one in-page identifying logic exists. Therefore, during
switches from one DRAM external bank to another DRAM bank (the DRAM external
banks are defined by the access type bits in the AARs, different external banks are
accessed through different AA/RAS pins), a page fault occurs.

10

Reserved. Write to zero for future compatibility.
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Table 4-9. DRAM Control Register (DCR) Bit Definitions (Continued)

Bit . Reset .
Number Bit Name value Description

9-8 BPS[1-0] 0 Bus DRAM Page Size
Defines the size of the external DRAM page and thus the number of the column
address bits. The internal page mechanism works according to these bits only if the
page logic is enabled (by the BPLE bit). The four combinations of BPS[1-0] enable the
use of many DRAM sizes (1 M bit, 4 M bit, 16 M bit, and 64 M bit). The encoding of
BPS[1-0] is:

B 00 = 9-bit column width, 512 words

B 01 = 10-bit column width, 1 K words

B 10 = 11-bit column width, 2 K words

B 11 = 12-bit column width, 4 K words

When the row address is driven, all 24 bits of the external address bus are driven [for
example, if BPS[1-0] = 01, when driving the row address, the 14 MSBs of the internal
address (XAB, YAB, PAB, or DAB) are driven on address lines A[0-13], and the
address lines A[14-23] are driven with the 10 MSBs of the internal address. This
method enables the use of different DRAMs with the same page size.

7-4 0 Reserved. Write to zero for future compatibility.

3-2 BRWI[1-0] 0 Bus Row Out-of-page Wait States
Defines the number of wait states that should be inserted into each DRAM out-of-page
access. The encoding of BRW[1-0] is:

B 00 = 4 wait states for each out-of-page access

B 01 = 8 wait states for each out-of-page access
B 10 = 11 wait states for each out-of-page access
B 11 =15 wait states for each out-of-page access

1-0 BCWI[1-0] 0 Bus Column In-Page Wait State
Defines the number of wait states to insert for each DRAM in-page access. The
encoding of BCW[1-0] is:

B 00 =1 wait state for each in-page access

B 01 = 2 wait states for each in-page access
B 10 = 3 wait states for each in-page access
|

11 = 4 wait states for each in-page access

4.6.3 Address Attribute Registers (AAR[0-3])

The Address Attribute Registers (AAR[0-3]) are read/write registers that control the activity
of the AAO/RAS0—AA3/RAS3 pins. The associated AAn/RASK pin isasserted if the address defined
by the BAC bitsin the associated AAR matches the exact number of external address bits
defined by the BNC bits, and the external address space (X data, Y data, or program) is
enabled by the AAR. Figure 4-8 shows an AAR register; Table 4-10 lists the bit definitions.

Note: The DSP56L 307 does not support address multiplexing.
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23

22

21

20 19 18 17 16 15 14 13 12

| BAC11 | BAC10 | BACO | BAC8 | BAC7 | BACe | BACs | BAC4 | BAC3 | BAC2 | BACL | BACO |

11

10

9

8 7 6 5 4 3 2 1 0

| BNC3 | BNC2 | BNC1 | BNCo | BPAC | | BYEN | BXeN | BPEN | BAAP | BATL | BATO |

|:| Reserved bit. Read as zero; write to zero for future compatibility

Figure 4-8. Address Attribute Registers (AAR[0-3]) (X:$FFFFF9-$FFFFF6)

Table 4-10. Address Attribute Registers (AAR[0-3]) Bit Definitions

Bit
Number

Bit Name

Reset
Value

Description

23-12

BAC[11-0]

0

Bus Address to Compare

Read/write control bits that define the upper 12 bits of the 24-bit address with whichto
compare the external address to determine whether to assert the corresponding AA/RAS
signal. This is also true of 16-bit compatibility mode. The BNC[3-0] bits define the
number of address bits to compare.

11-8

BNC[3-0]

Bus Number of Address Bits to Compare

Specify the number of bits (from the BAC bits) that are compared to the external address.
The BAC bits are always compared with the Most Significant Portion of the external
address (for example, if BNC[3—-0] = 0011, then the BAC[11-9] bits are compared to the
3 MSBs of the external address). If no bits are specified (that is, BNC[3—-0] = 0000), the
AA signal is activated for the entire 16 M-word space identified by the space enable bits
(BPEN, BXEN, BYEN), but only when the address is external to the internal memory
map. The combinations BNC[3-0] = 1111, 1110, 1101 are reserved.

BPAC

Bus Packing Enable

Enables/disables the internal packing/unpacking logic. When BPAC is set, packing is
enabled. In this mode each DMA external access initiates three external accesses to an
8-bit wide external memory (the addresses for these accesses are DAB, then DAB + 1
and then DAB + 2). Packing to a 24-bit word (or unpacking from a 24-bit word to three
8-bit words) is done automatically by the expansion port control hardware. The external
memory should reside in the eight Least Significant Bits (LSBs) of the external data bus,
and the packing (or unpacking for external write accesses) occurs in “Little Endian” order
(that is, the low byte is stored in the lowest of the three memory locations and is
transferred first; the middle byte is stored/transferred next; and the high byte is
stored/transferred last). When this bit is cleared, the expansion port control logic
assumes a 24-bit wide external memory.

Notes: 1. BPAC is used only for DMA accesses and not core accesses.

2. Toensure sequential external accesses, the DMA address should advance
three steps at a time in two-dimensional mode with a row length of one and
an offset size of three. For details, refer to Motorola application note,
APR23/D, Using the DSP56300 Direct Memory Access Controller.

3. To prevent improper operation, DMA address + 1 and DMA
address + 2 should not cross the AAR bank borders.

4. Arbitration is not allowed during the packing access (that is, the three
accesses are treated as one access with respect to arbitration, and the bus
mastership is not released during these accesses).

Reserved. Write to 0 for future compatibility.
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Table 4-10. Address Attribute Registers (AAR[0-3]) Bit Definitions

Bit

Number Bit Name

Reset
Value

Description

5 BYEN

0

Bus Y Data Memory Enable

A read/write control bit that enables/disables the AA pin and logic during external Y data
space accesses. When set, BYEN enables the comparison of the external address to the
BAC bits during external Y data space accesses. If BYEN is cleared, no address
comparison is performed.

4 BXEN

Bus X Data Memory Enable

A read/write control bit that enables/disables the AA pin and logic during external X data
space accesses. When set, BXEN enables the comparison of the external address to the
BAC bits during external X data space accesses. If BXEN is cleared, no address
comparison is performed.

3 BPEN

Bus Program Memory Enable .

A read/write control bit that enables/disables the AA/RAS pin and logic during external
program space accesses. When set, BPEN enables the comparison of the external
address to the BAC bits during external program space accesses. If BPEN is cleared, no
address comparison is performed.

Bus Address Attribute Polarity

A read/write Bus Address Attribute Polarity (BAAP) control bit that defines whether the
AA/RAS signal is active low or active high. When BAAP is cleared, the AA/RAS signal is
active low (useful for enabling memory modules or for DRAM Row Address Strobe). If
BAAP is set, the appropriate AA/RAS signal is active high (useful as an additional
address bit).

1-0 | BAT[1-0]

Bus Access Type
Read/write bits that define the type of external memory (DRAM or SRAM) to access for
the area defined by the BAC[11-0],BYEN, BXEN, and BPEN bits. The encoding of
BAT[1-0] is:

B 00 = Reserved

B 01 = SRAM access

B 10 = DRAM access

B 11 =Reserved

When the external access type is defined as a DRAM access (BAT[1-0] = 10), AA/RAS
acts as a Row Address Strobe (RAS) signal. Otherwise, it acts as an Address Attribute
signal. External accesses to the default area always execute as if BAT[1-0] = 01 (that is,
SRAM access). If Port A is used for external accesses, the BAT bits in the AAR3-0
registers must be initialized to the SRAM access type (that is, BAT = 01) or to the DRAM
access type (that is BAT = 10). To ensure proper operation of Port A, this initialization
must occur even for an AAR register that is not used during any Port A access.

Note: Atreset, the BAT bits are initialized to 00.
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4.7 DMA Control Registers 5-0 (DCR[5-0])

The DMA Control Registers (DCR[5-0]) are read/write registers that control the DMA
operation for each of their respective channels. All DCR bits are cleared during processor
reset.

23 22 21 20 19 18 17 16 15 14 13 12
\ DE \ DIE \ DTM2 \ DTM1 \ DTMO \ DPR1 \ DPRO \ DCON \ DRS4 \ DRS3 \ DRS?2 \ DRS1 \
11 10 9 8 7 6 5 4 3 2 1 0

\ DRSO \ D3D \ DAM5 \ DAM4 \ DAM3 \ DAM2 \ DAM1 \ DAMO \ DDS1 \ DDSO0 \ DSS1 \ DSSO \
Figure 4-9. DMA Control Register (DCR)

Table 4-11. DMA Control Register (DCR) Bit Definitions

Bit . Reset o
Number Bit Name value Description
23 DE 0 |DMA Channel Enable

Enables the channel operation. Setting DE either triggers a single block DMA transfer in the
DMA transfer mode that uses DE as a trigger or enables a single-block, single-line, or
single-word DMA transfer in the transfer modes that use a requesting device as a trigger. DE
is cleared by the end of DMA transfer in some of the transfer modes defined by the DTM bits.
If software explicitly clears DE during a DMA operation, the channel operation stops only
after the current DMA transfer completes (that is, the current word is stored into the
destination).

22 DIE 0 DMA Interrupt Enable

Generates a DMA interrupt at the end of a DMA block transfer after the counter is loaded
with its preloaded value. A DMA interrupt is also generated when software explicitly clears
DE during a DMA operation. Once asserted, a DMA interrupt request can be cleared only by
the service of a DMA interrupt routine. To ensure that a new interrupt request is not
generated, clear DIE while the DMA interrupt is serviced and before a new DMA request is
generated at the end of a DMA block transfer—that is, at the beginning of the DMA channel
interrupt service routine. When DIE is cleared, the DMA interrupt is disabled.
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Table 4-11. DMA Control Register (DCR) Bit Definitions (Continued)

Bit
Number

Bit Name

Reset
Value

Description

21-19

DTM[2-0]

0

DMA Transfer Mode

Specify the operating modes of the DMA channel, as follows:

DTM[2-0]

Trigger

DE
Cleared
After

Transfer Mode

000

request

Yes

Block Transfer—DE enabled and DMA request initiated.
The transfer is complete when the counter decrements to
zero and the DMA controller reloads the counter with the
original value.

001

request

Yes

Word Transfer—A word-by-word block transfer (length
set by the counter) that is DE enabled. The transfer is
complete when the counter decrements to zero and the
DMA controller reloads the counter with the original
value.

010

request

Yes

Line Transfer—A line by line block transfer (length set by
the counter) that is DE enabled. The transfer is complete
when the counter decrements to zero and the DMA
controller reloads the counter with the original value.

011

DE

Yes

Block Transfer—The DE-initiated transfer is complete
when the counter decrements to zero and the DMA
controller reloads the counter with the original value.

100

request

No

Block Transfer—The transfer is enabled by DE and
initiated by the first DMA request. The transfer is
completed when the counter decrements to zero and
reloads itself with the original value. The DE bit is not
cleared at the end of the block, so the DMA channel waits
for a new request.

Note: = The DMA End-of-Block-Transfer Interrupt
cannot be used in this mode.

101

request

No

Word Transfer—The transfer is enabled by DE and
initiated by every DMA request. When the counter
decrements to zero, it is reloaded with its original value.
The DE bit is not automatically cleared, so the DMA
channel waits for a new request.

Note: The DMA End-of-Block-Transfer Interrupt
cannot be used in this mode.

110

Reserved

111

Reserved

Note:

When DTM[2-0] = 001 or 101, some peripherals can generate a second DMA request while the DMA controller is
still processing the first request (see the description of the DRS bits).
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Table 4-11. DMA Control Register (DCR) Bit Definitions (Continued)

Bit . Reset o
Number Bit Name value Description

18-17 | DPR[1-0] 0 DMA Channel Priority

Define the DMA channel priority relative to the other DMA channels and to the core priority if
an external bus access is required. For pending DMA transfers, the DMA controller
compares channel priority levels to determine which channel can activate the next word
transfer. This decision is required because all channels use common resources, such as the
DMA address generation logic, buses, and so forth.

DPR[1-0] Channel Priority
00 Priority level O (lowest)
01 Priority level 1
10 Priority level 2
11 Priority level 3 (highest)

B If all or some channels have the same priority, then channels are activated in a
round-robin fashion—that is, channel O is activated to transfer one word, followed by
channel 1, then channel 2, and so on.

B If channels have different priorities, the highest priority channel executes DMA
transfers and continues for its pending DMA transfers.

B If a lower-priority channel is executing DMA transfers when a higher priority channel
receives a transfer request, the lower-priority channel finishes the current word
transfer and arbitration starts again.

B If some channels with the same priority are active in a round-robin fashion and a new
higher-priority channel receives a transfer request, the higher-priority channel is
granted transfer access after the current word transfer is complete. After the
higher-priority channel transfers are complete, the round-robin transfers continue. The
order of transfers in the round-robin mode may change, but the algorithm remains the
same.

B The DPR bits also determine the DMA priority relative to the core priority for external
bus access. Arbitration uses the current active DMA priority, the core priority defined
by the SR bits CP[1-0], and the core-DMA priority defined by the OMR bits CDP[1-0].
Priority of core accesses to external memory is as follows:
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DMA Control Registers 5-0 (DCR[5-0])

Table 4-11. DMA Control Register (DCR) Bit Definitions (Continued)

Bit . Reset I
Number Bit Name value Description
18-17 | DPR[1-0] OMR - CDP[1-0] CP[1-0] Core Priority
cont.
00 00 0 (lowest)
00 01 1
00 10 2
00 11 3 (highest)
01 XX DMA accesses have higher priority than core
accesses
10 XX DMA accesses have the same priority as core
accesses
11 XX DMA accesses have lower priority than core
accesses

B If DMA priority > core priority (for example, if CDP = 01, or CDP = 00 and
DPR > CP), the DMA performs the external bus access first and the core waits for the
DMA channel to complete the current transfer.

B If DMA priority = core priority (for example, if CDP = 10, or CDP = 00 and
DPR = CP), the core performs all its external accesses first and then the DMA channel
performs its access.

B If DMA priority < core priority (for example, if CDP=11, or CDP = 00 and
DPR < CP), the core performs its external accesses and the DMA waits for a free slot
in which the core does not require the external bus.

B In Dynamic Priority mode (CDP = 00), the DMA channel can be halted before
executing both the source and destination accesses if the core has higher priority. If
another higher-priority DMA channel requests access, the halted channel finishes its
previous access with a new higher priority before the new requesting DMA channel is
serviced.

16 DCON 0 |DMA Continuous Mode Enable

Enables/disables DMA Continuous mode. When DCON is set, the channel enters the
Continuous Transfer mode and cannot be interrupted during a transfer by any other DMA
channel of equal priority. DMA transfers in the continuous mode of operation can be
interrupted if a DMA channel of higher priority is enabled after the continuous mode transfer
starts. If the priority of the DMA transfer in continuous mode (that is, DCON = 1) is higher
than the core priority (CDP = 01, or CDP = 00 and DPR > CP), and if the DMA requires an
external access, the DMA gets the external bus and the core is not able to use the external
bus in the next cycle after the DMA access even if the DMA does not need the bus in this
cycle. However, if a refresh cycle from the DRAM controller is requested, the refresh cycle
interrupts the DMA transfer. When DCON is cleared, the priority algorithm operates as for the
DPR bits.
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DMA Control Registers 5-0 (DCR[5-0])

Table 4-11. DMA Control Register (DCR) Bit Definitions (Continued)

Bit . Reset _
Number Bit Name value Description
15-11 | DRS[4-0] 0 DMA Request Source
Encodes the source of DMA requests that trigger the DMA transfers. The DMA request
sources may be external devices requesting service through the IRQA, IRQB, IRQC and
IRQD pins, triggering by transfers done from a DMA channel, or transfers from the internal
peripherals. All the request sources behave as edge-triggered synchronous inputs.
DRS[4-0] Requesting Device

00000 External (IRQA pin)

00001 External (IRQB pin)

00010 External (IRQC pin)

00011 External (IRQD pin)

00100 Transfer done from channel O

00101 Transfer done from channel 1

00110 Transfer done from channel 2

00111 Transfer done from channel 3

01000 Transfer done from channel 4

01001 Transfer done from channel 5

01010 ESSIO receive data (RDFO = 1)

01011 ESSIO transmit data (TDEO = 1)

01100 ESSI1 receive data (RDF1 = 1)

01101 ESSI1 transmit data (TDE1 = 1)

01110 SCl receive data (RDRF = 1)

01111 SCI transmit data (TDRE = 1)

10000 Timer0 (TCFO = 1)

10001 Timerl (TCF1 = 1)

10010 Timer2 (TCF2 = 1)

10011 Host receive data full (HRDF = 1)

10100 Host transmit data empty (HTDE = 1)

10101 EFCOP input buffer empty (FDIBE=1)

10110 EFCOP output buffer full (FDOBF=1)

10111-11111 Reserved
Peripheral requests 18—-21 (DRS[4-0] = 111xx) can serve as fast request sources. Unlike a
regular peripheral request in which the peripheral can not generate a second request until
the first one is served, a fast peripheral has a full duplex handshake to the DMA, enabling a
maximum throughput of a trigger every two clock cycles. This mode is functional only in the
Word Transfer mode (that is, DTM = 001 or 101). In the Fast Request mode, the DMA sets
an enable line to the peripheral. If required, the peripheral can send the DMA a one cycle
triggering pulse. This pulse resets the enable line. If the DMA decides by the priority
algorithm that this trigger will be served in the next cycle, the enable line is set again, even
before the corresponding register in the peripheral is accessed.
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DMA Control Registers 5-0 (DCR[5-0])

Table 4-11. DMA Control Register (DCR) Bit Definitions (Continued)

Bit . Reset —
Number Bit Name value Description
10 D3D 0 Three-Dimensional Mode
Indicates whether a DMA channel is currently using three-dimensional (D3D = 1) or
non-three-dimensional (D3D = 0) addressing modes. The addressing modes are specified by
the DAM bits.
9-4 | DAM[5-0] 0 DMA Address Mode
Defines the address generation mode for the DMA transfer. These bits are encoded in two
different ways according to the D3D bit.
3-2 | DDS[1-0] 0 DMA Destination Space
Specify the memory space referenced as a destination by the DMA.
Note: In Cache mode, a DMA to Program memory space has some limitations (as
described in the DSP56300 Family Manual in Chapter 8, Instruction Cache, and
Chapter 11, Operating Modes and Memory Spaces).
DDS1 DDSO0 DMA Destination Memory Space
0 0 X Memory Space
0 1 Y Memory Space
1 0 P Memory Space
1 1 Reserved
1-0 | DSS[1-0] 0 DMA Source Space
Specify the memory space referenced as a source by the DMA.
Note: In Cache mode, a DMA to Program memory space has some limitations (as
described in the DSP56300 Family Manual in Chapter 8, Instruction Cache, and
Chapter 11, Operating Modes and Memory Spaces).
DSS1 DSSO0 DMA Source Memory Space
0 0 X Memory Space
0 1 Y Memory Space
1 0 P Memory Space
1 1 Reserved
Note: Thelowest 4 K of X dataRAM and 4 K of Y data RAM are shared memory that

can be accessed by the core and the EFCOP but not by the DMA controller.
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Device ldentification Register (IDR)

4.8 Device ldentification Register (IDR)

The IDR is aread-only factory-programmed register that identifies DSP56300 family
members. It specifies the derivative number and revision number of the device. This
information is used in testing or by software. Figur e 4-10 shows the contents of the IDR.
Revision numbers are assigned as follows: $0 isrevision 0, $1 isrevision A, and so on.

23 16 15 12 11 0

Reserved Revision Number Derivative Number

$00 $0 $317

Figure 4-10. Identification Register Configuration (Revision A)

4.9 JTAG Identification (ID) Register

The JTAG ID register isa 32-bit read-only factory-programmed register that distinguishesthe
component on a board according to the IEEE 1149.1 standard. Figure 4-11 showsthe JTAG
ID register configuration. Version information corresponds to the revision number ($0 for
revision 0, $1 for revision A, etc.).

31 28 27 22 21 12 11 1 0

. . Design Center Sequence Manufacturer
Version Information Number Number Identity 1
0000 000110 0000010001 00000001110 1

Figure 4-11. JTAG Identification Register Configuration (Revision 0)

4.10 JTAG Boundary Scan Register (BSR)

The BSR in the DSP56L.307 JTAG implementation contains bits for all device signals, clock
pins, and their associated control signals. All DSP56L 307 bidirectional pins have a
corresponding register bit in the BSR for pin data and are controlled by an associated control
bit in the BSR. For details on the BSR, consult the DSP56300 Family Manual.
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Chapter 5
Programming the Peripherals

When peripherals are programmed in a given application, a number of possible modes and
options are available for use. Chapters 6 through 10 describe in detail the possible modes and
configurations for peripheral registers and ports. This chapter presents general guidelines for
initializing the peripherals. These guidelines include a description of how the control registers
are mapped in the DSP56L.307, data transfer methods that are available when the various
peripherals are used, and information on General-Purpose | nput/Output (GPIO)
configuration.

5.1 Peripheral Initialization Steps

Each peripheral hasits own initialization process. However, all four peripherals share some
common steps, which follow:
1. Determine the Register valuesto be programmed, using the following steps:
a. Find the peripheral register descriptions in the manual.
b. Choose the appropriate modes to configure for a given application.
c. Determine the bit settings for programming those modes.
2. Make sure the periphera isinindividual reset state or disabled.

Note: Peripheral registers should not be modified while the peripheral is active.

3. Configure the registers by writing the predetermined values from step 1 into the appro-
priate register locations.

4. Enable the peripheral. Once the peripheral is enabled, it operates according the pro-
grammed modes determined in step 1.

For detailed initialization procedures unique to each peripheral, consult the initialization
section within each peripheral chapter.
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Mapping the Control Registers

5.2 Mapping the Control Registers

The 1/0 peripherals are controlled through registers mapped to the top 128 words of X-data
memory ($FFFF80-$FFFFFF). Referred to as the internal 1/0 space, the control registers are
accessed by move (MOVE, MOVEP) instructions and bit-oriented instructions (BCHG,
BCLR, BSET, BTST, BRCLR, BRSET, BSCLR, BSSET, JCLR, JSET, JSCLR, and JSSET).
The contents of the internal X I/O memory space are listed in Appendix B, Programming
Reference, Table B-2

X-Data Memory

$FFFFFF
Internal 1/0 Peripherals Control Registers
Memory Space
$FFFF80
External
$FFF000
Internal
Reserved
$FF0000
External
$006000
Internal
X-Data RAM
24K (default)
$000000

Figure 5-1. Memory Mapping of Peripherals Control Registers

5.3 Reading Status Registers

Each peripheral has aread-only status register that indicate the state of the peripheral at a
given time. The HI08, ESSI, and SCI have dedicated status registers. The triple timer has
status bits embedded within a control/status register. Changes in the status bits can generate
interrupt conditions. For example, the HIO8 has a host status register with two host flag bits
that can be encoded by the host to generate an interrupt in the DSP.
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Data Transfer Methods

5.4 Data Transfer Methods
Peripheral 1/0O on the DSP56L 307 can be accomplished in three ways:

= Polling
m Interrupts
= DMA

5.4.1 Polling

Polling is the easiest method for data transfers. When polling is chosen, the DSP56L.307 core
continuously checks a specified register flag waiting for an event to happen. One example
would be setting an overflow flag in one of the Timers. Once the event occurs, the

DSP56L 307 isfreeto continue with its next task. However, whileit iswaiting for the event to
occur, the DSP56L.307 core is not executing any other code. Polling is the easiest transfer
method since it does not require register initialization, but it is also the least efficient use of
the DSP core.

Each peripheral hasits own set of flags which may be polled to determine when datais ready
to be transferred. For example, the ESSI control registers provide bits that tell the core when

dataisready to be transferred to or from the peripheral. The core polls these bits to determine
when to interact with the peripheral. Similar flags exist for each peripheral.

Example 5-1 shows software polling programmed in an application using the HI08.

Example 5-1. Software Polling

jclr #1xM_HSR* ; loop if HSR[1]:HTDE=0
move y:.(TBUFF_PTR)+x1 ; move data to x1

In this example, the core waits until the Host Status Register’s (HSR) Host Transmit Data
Empty (HTDE) flag is set. When the flag is set, the core moves datafrom Y memory to the
X1 register.

5.4.2 Interrupts

Interrupts are more efficient than polling, but interrupts also require additional register
initialization. Polling requires the core to remain busy checking aflag in a specified control
register and therefore does not allow the core to execute other code at the same time. For
interrupts, you can initialize the interrupt so it is triggered off one of the same flags that can
also be polled. Then the core does not have to continuously check aflag. Oncethe interrupt is
initialized and the flag is set, the core is notified to execute adata transfer. Until the flag is set,
the core can remain busy executing other sections of code.
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Data Transfer Methods

When an interrupt occurs, the core execution flow jumps to the interrupt start address defined
in Table B-4 in Appendix B, Programming Reference. It executes code starting at the
interrupt address. If it isashort interrupt (i.e., the service routine is two opcodes long), the
code automatically returns to the original program flow after executing two opcodes with no
impact to the pipeline. Otherwise, if alonger service routine is required the programmer can
place ajump-to-subroutine (JSR) instruction at the interrupt service address. In this case, the
program executes that service routine and continues until areturn-from-interrupt (RTI)
instruction executes. The execution flow then resumes from the position the program counter
was in before the interrupt was triggered.

Configuring interrupts requires two steps:

1. Setting up the interrupt routine
a. Theinterrupt handler islocated at the interrupt starting address.

b. Theinterrupt routines can be short (only two opcodes long) or long (more than two
opcodes and requiring a JSR instruction).

2. Enabling the interrupts
a. Set the corresponding bits in the applicable peripheral control register.
b. Enable peripheral interruptsin the Interrupt Priority Register (IPRP).

c. Enable global interruptsin the Mode Register (MR) portion of the Status Register
(SR).

Events that change bits in the peripheral control registers can then trigger the interrupt.
Depending on the peripheral, from two to six peripheral interrupt sources are available to the
programmer.

Example 5-2 shows a short interrupt programmed for the HI08. The main program enables
the Host Receive Interrupt in the Host Control Register (HCR). When the interrupt is
triggered during code execution, the core processing jumps to the Host Receive Interrupt
routine location at p:$60 and executes the code there. Since thisis ashort interrupt, the core
returns to normal code execution after executing the two move instructions, and an RTI
instruction is not necessary.

Example 5-2. Interrupts

bset #M_HRIExM_HCR ; enable host receive interrupt
; Short Interrupt Routine
org P:$60
movep X:M_HRXx1 ; HIO8 Receive Data Full interrupt
move x1,y:(r0)+
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Data Transfer Methods

5.4.3 DMA

The Direct Memory Access (DMA) controller permits data transfers between
internal/external memory and/or internal/external 1/0O in any combination without the
intervention of the DSP56L 307 core. Dedicated DMA address and data buses and internal
memory partitioning ensure that a high level of isolation is achieved so the DMA operation
does not interfere with the core operation or slow it down. The DMA moves data to/from the
peripheral transmit/receive registers. The programmer may use the DMA control registers to
configure sources and destinations of data transfers. Depending on the peripheral, you will
find oneto four peripheral request sources available. Thisisthe most efficient method of data
transfer available. Core intervention is not required after the DMA channel isinitialized.

Table 5-1. DMA-Accessible Registers

DMA
Block Register
Read Write
ESSI TXO0 No Yes
X1 No Yes
TX2 No Yes
RX Yes No
SCI SRX Yes No
STX No Yes
EFCOP FDIR No Yes
FDOR Yes No
HI108 HTX No Yes
HRX Yes No
Timer

Example 5-3 shows a DMA configuration for transferring data to the Host Transmit register
of the HI08.

Example 5-3. DMA Transfers

bclr #M_D1LOx:M_IPRC ; disable DMA1 interrupts

bclr #M_D1L1xM_IPRC

movep #TBUFF_START x:M_DSR1 ; DMAL source is transmit buffer
movep #M HTXx:M_DDR1 ; DMA1 destination is HTX
movep #TBUFF_SIZE-1,xM_DCO1 ; DMAL count is the full buffer
movep #INIT_DCR1,x:M_DCR1 ; init. DMAL control register

DMA requires more initialization code and consideration of DMA modes. However, it isthe
most efficient use of core resources. Once these registers are programmed, the user must
enable the DMA by triggering a DMA request off one of the peripheral control flags or
enabling it in normal program flow or an interrupt service routine.

@ MOTOROLA Programming the Peripherals 5-5<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>