











address bus (YAB). Program memory addresses are specified on the

bidirectional program address bus (PAB).

A.1.4 Data Arithmetic Logic Unit (ALU)

The data ALU has been designed to be fast and to provide the
capability of processing signals having a wide dynamic range. Special
circuitry has been provided to facilitate handling data overflows and

roundoff errors.

The data ALU performs all of the arithmetic and logical operations on
data operands. It consists of four 24-bit input registers, two 48-bit
accumulator registers, two 8-bit accumulator extension registers, an
accumulator shifter, two data bus shifter/limiter circuits, and a parallel,
single-cycle, nonpipelined multiply-accumulator (MAC) unit. Data ALU
operations use fractional twos-complement arithmetic. The data ALU is
capable of performing any of the following operations in a single
instructions cycle- multiplication, multiply accumulate with positive or
negative accumulation and convergent rounding, addition, subtraction, a
divide iteration, a normalization iteration, shifting, and logical operations.
Data ALU source operands, which may be 24, 48, or, in some cases, 56 bits,
always originate from data ALU registers. Arithmetic operations always
have a 56-bit result stored in an accumulator whereas, logical operations are
performed on 24-bit operands, yielding 24-bit results in one of the two

accumulators.
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The 24-bit data word provides 144 dB of dynamic range, which is
sufficient for most real world applications since the majority of data

converters are 16 bits or less, and certainly not greater than 24 bits.

The data shifter/limiter circuits provide special postprocessing on
data read from the ALU accumulator registers A and B out to the XDB or
YDB. The data shifters can shift data one bit to the left for one bit to the
digit as well as pass the data unshifted. Each data shifter has a 24-bit output
with overflow indication. The data shifter are controlled by the scaling
model bits in the status register. These shifter permit dynamic scaling of
fixed-point data without modifying the program code, which allows block
floating -point algorithms to be implemented in a regular fashion. For
example, fast Fourier transform (FFT) routines can use this feature to

selectively call each butterfly pass.

Saturation arithmetic is provided to minimize errors due to overflow.
Overflow occurs when a source operand requires more bits for accurate
representation than are available in the destination. To minimize error due
to overflow, the DSP56000 writes the maximum (or "limited") signed value

the destination can assume when an overflow condition is detected).

A.1.5 Address Generation Unit (AGU)

All of the storage and effective address calculations necessary to

indirectly address data operands in memory are performed in the AGU. This
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unit operates in parallel with other chip resources to minimize address-
generation overhead. The AGU contains eight address registers (R0O-R7),
eight offset registers (NO-N7), and eight modifier registers (M0-M7). Rn are
16-bit registers that may contain an address or data. The contents of each Rn
may be output to the XAB (65,536 locations), YAB (65,536 locations), or
PAB (65,536 locations). Nn and Mn, which are 16-bit registers normally
used in updating or modifying Rn registers, can also be used to store 16-bit

data.

A.1.6 Program Controller

The program controller performs instruction prefetch, instruction
decoding, hardware DO loop control, and exception processing. The
program controller contains a 15-level by 21-bit system stack memory and
six directly addressable registers: the program counter (PC), loop address
(LA), loop counter (LC), status register (SR) operating mode register
(OMR), and stack pointer (SP). The 16-bit PC can address 65,536 locations

in program memory space.

A.1.7 Input/Output

The I/O structure consists of and extremely flexible, 47-pin expansion
port (port A and 24 additional I/O pins. These pins may be used as general-
purpose /O pins, called port B and port C, or allocated to on-chip
peripherals under software control. Three on-chip peripherals are provided

on the DSP56000/DSP56001: an 8-bit parallel host microprocessor
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unit/direct memory access (MPU/DMA) interface, an SCI, and an SSI. Port
B is a 15-bit I/O interface that may be used as general-purpose I/O pins of
as host MPU/DMA interface pins. Port C is a 9-bit I/O interface that may be
used as general-purpose I/O pins or as SCI and SSI pins.

A.1.8 Serial Communication Interface

The SCI provides a full-duplex port for 8-bit data serial
communication to other DSPs, MPUs, or peripherals such as modems. The
communications can be either direct or via RS232C-type lines. This
interface uses three dedicated pins-transmit data (TXD), receive date
(RXD), and SCI serial clock (SCLK). It supports industry-standard
asynchronous bit rates and protocols as well as high-speed (up to 2.5
Mbits/sec) synchronous data transmission. The asynchronous protocols
include a multidrop mode for master/slave operation. The SCI consists of
separate transmit and receive sections having operations that can be
asynchronous with respect to each other by using the internal clock for one
and an external clock for the other. A programmable baud-rate generator is
included to generate the transmit and receive clocks. An enable and
interrupt vector are included so that the baud-rate generator can function as

a general-purpose timer when it is not being used by the SCI peripheral.

Synchronous Serial Interface

The SSI is an extremely flexible, full-duplex serial interface that

allows the DSP56000/DSP56001 to communicate with a variety of serial
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devices. These devices include one of more industry-standard codecs, other
DSPs, MPUs, and peripherals, The following characteristics of the SSI can
be independently defined by the user: the number of bits per word, the
protocol, the clock, and the transmit/receive synchronization. The most
common minimum configuration is three pins; transmit data (STD), receive

data (SRD), and clock (SCK).
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APPENDIX B: Electronic Diagrams
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