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Preface

About This Manual

This user’s guide serves as a reference book for the MSP58C80/C81/C82
mixed-signal processor and is used in conjunction with the TMS320C2x
User’s Guide.

Related documentation is listed on page v.

How to Use This Manual
This document contains the following chapters:

(1 Chapter 1 describes the design of the MSP58C80. This description in-
cludes a list of possible applications, a functional block diagram, a list of
features, a pinout, signal descriptions, and a list of differences from the
TMS320C25.

1 Chapter 2 describes the architecture of the MSP58C80. The memory or-
ganization is discussed in detail including program memory, data memory,
memory maps, memory-mapped registers, I/O-mapped registers, alter-
nate data space, interfacing to standard memory, and interfacing to
DRAM. Interrupts, analog-to-digital converters, digital-to-analog convert-
ers, and low-power operation finish out the chapter.

(1O Chapter 3 describes application information needed for the MSP58C80.
This includes a software overview, the reset circuit, interrupts, and pro-
gramming memory-mapped registers.

[ Chapter 4 describes the EVM58C80 development tool and related equip-
ment. This chapter contains a discussion of the EVM58C80 development
tool, hardware connection and setup, monitor-mode commands, and de-
bug-mode commands.

(1 Chapter5 contains a list of frequently asked questions as compiled by TI’s
application staff. The questions range from MSP58C80 functionality to ap-
plication information.

Read This First iii



Notational Conventions

Notational Conventions

(I

Appendix A contains program code for a simple program. It also contains
a list of DOS commands for assembling and linking, a step-by-step list for
setting up the EVM58C80 hardware and executing a simple program, and
an explanation of how to upgrade the EVM system software.
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MSP58C80/C81/C82.

Appendix C describes the results of different MEMTYPE and FREQ
memory-mapped register setups and the resulting MSP58C80 functional
stability.

Appendix D contains customer information including an example of a new
product release form and mechanical information.

Appendix E contains a copy of the MSP58C20 data sheet.

Appendix F contains information on programming the MSP58P80/P81.
The MSP58P80/P81 incorporates a one-time programmable (OTP) 32K
x 16-bit EPROM designed to function as a 64K x 8-bit EPROM
(TMS27PC512) when used with a programmer adapter.

Appendix G describes the differences of the MSP58C81/C82 from the
MSP58C80. This description includes a functional block diagram, a list of
features, a pinout, signal descriptions, differences in memory-mapped
registers, differences in I/O-mapped registers, and differences in develop-
ment tools.

Appendix H is a glossary that defines acronyms and key words used in
this book.

This document uses the following conventions:

W]

Program listings, program examples, and interactive displays are shown
ina special typeface similar to that of a typewriter.

Here is a sample program listing:

0011 0005 0001 .field 1, 2
0012 0005 0003 .field 3, 4
0013 0005 0006 .field 6, 3



Related Documentation From Texas Instruments

Information About Cautions

This book may contain cautions and warnings.

This is an example of a caution statement.

A caution statement describes a situation that could potentially
damage your software or equipment.

Related Documentation From Texas Instruments

The following book describes the TMS320C2x and related support tools. To
obtain a copy of this Tl document, call the Texas Instruments Literature Re-
sponse Center at (800) 477-8924. When ordering, please identify the book by
its title and literature number.

TMS320C2x User’s Guide (SPRU014C) discusses the hardware aspects of
the TMS320 family of 16-/32-bit single-chip digital signal processors. These
processors combine the flexibility of a high-speed controller with the numerical
capability of an array processor, offering an inexpensive alternative to custom
VLSI and multichip bit-slice processors for signal processing.

From Other Sources
EVEREADY™ Battery Engineering Data: Alkaline (Volume 2A), 1990.
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If You Need Assistance / Trademarks

If You Need Assistance. . .

Trademarks

vi

If you want to. ..

Do this. ..

Request more information about
Texas Instruments Digital Signal
Processing (DSP) products

Write to:

Texas Instruments Incorporated

Market Communications Manager, MS 736
P.O. Box 1443

Houston, Texas 77251-1443

Order Texas Instruments
documentation

Call the Tl Literature Response Center:
(800) 477-8924

Report mistakes in this document
or any other TI documentation

Send your comments to:

Texas Instruments Incorporated
Technical Publications Manager, MS 702
P.O. Box 1443

Houston, Texas 77251-1443

Apple and Macintosh are trademarks of Apple Computer, Inc.
Data I/0 and Chiplab are trademarks of the Data I/O Corporation.
EVEREADY is a trademark of the Eveready Battery Company Inc.

IBM PC and PC-AT are trademarks of International Business Machines Corp.

MS-DOS is a trademark of Microsoft Corp.
Procomm Plus is a trademark of DATASTORM TECHNOLOGIES, INC.
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Chapter 1

Introduction to the MSP58C80

The design of the MSP58C80 emphasizes both digital signal processing and
general processing functions. The design also optimizes system cost for many
applications by placing useful interfaces directly on the chip, eliminating the
cost and board space associated with them. The MSP58C80 processing
blocks are designed to implement voice-band DSP algorithms efficiently, leav-
ing enough processing power to do general microcontroller functions.

Topic Page
1.1 Introduction ........ ... i e e 1-2
1.2 Description .......oiiiiiii it e i i et 1-4
13 Features ... i i i i ittt 1-5
1.4 Pinout and Signal Descriptions ..................cciiiiiiiin... 1-7
1.5 Differences Between the MSP58C80 and the TMS320C25 ........ 1-14
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Introduction

1.1 Introduction

Applications

1-2

The MSP58C80 and its companion chip, the MSP58C20, integrate a 16.384
mega-instructions per second (MIPS) TMS320C25 digital signal processor
(DSP) core with expanded internal memory, enhanced external memory inter-
face, expanded I/O capability, enhanced clock control, two analog-to-digital
converters (ADC), and a digital-to-analog converter (DAC). As a result, the
MSP58C80 allows simple DSP system designs with few total chips.

The expanded internal memory allows complex control and DSP algorithms
to be implemented with on-chip resources. The external memory interface
supports standard memory (SRAM and ROM) and dynamic memory (DRAM),
provides programmable wait states, and allows usage of a large alternate data
space (16M words). This enhanced interface simplifies obtaining an economi-
cal solution for DSP applications with large data requirements.

The MSP58C80 robust instruction set, flexible on-chip interfaces, and fast
execution speed make it an ideal choice for a variety of applications. The fol-
lowing list indicates some of these potential applications:

Digital telephone answering machines
Voice malil

Speech vocoding

Speech recognition

Speaker verification

Echo cancellation

Modems

Adaptive equalizers

DTMF encoding/decoding

FAX

Cellular telephones

Speaker phones

Music synthesizers

Toys and games

Equipment for the handicapped
Pattern recognition

Laboratory instruments

oo oooo



Introduction

Many MSP58C80 features, such as single-cycle multiply/accumulate instruc-
tions, 32-bit arithmetic unit, large auxiliary register file with a separate arithme-
tic unit, large on-chip RAM and ROM, DAC, and ADCs make the device partic-
ularly useful in digital signal processing systems. At the same time, general-
purpose applications are greatly enhanced by the large address spaces, on-
chip timers, standard and dynamic memory interfaces, serial interface, 1/O in-
terface, and multiple interrupt structure.

Introduction to the MSP58C80 1-3



Description

1.2 Description

The MSP58C80 has a DSP core, which performs both signal processing and
control functions (Figure 1—1). To support high-speed processing, it has 20K
words of internal ROM and 1312 words of internal RAM. It also has a flexible
clock control system, which allows power consumption to be reduced during
the execution of routines that do not require high-speed processing.

Figure 1-1. MSP58C80/MSP58C20 Simplified Functional Block Diagram

MSP58C20 MSP58C80
' Sigma-Delta Sigma-Delta
'| DAC and ADC DAC and ADC  j¢—» /O Interface

(Up To 32 Pins)

(Analog Section) (Digital Section)

)
)
'
'
'
'
'
)
)
'

J TMS320C25 Serial Port
! Core CPU Interface
X Successive- External Memory
, Approximation ADC Interface
' (with 3-to-1 Multiplexer) (SRAM, ROM, DRAM)

: Internal Memory
! (1312 x 16 RAM,
) 20K x 16 ROM)

'
!
!
|
!
|
!
!
!
!
!
!
!
!

Lo e e e e e e e e oo oo , !
)
!
,
!
!
'
!
'
'
'
'

The external memory interface supports SRAM, ROM, DRAM, and memory-
mapped peripherals, allowing a wide range of system configurations with mini-
mal hardware design effort. The 1/O interface provides up to 32 general-pur-
pose I/O signals. In addition, eight external I/O expansion registers can be ac-
cessed by way of the memory interface. The serial port interface signals are
compatible with codecs and many other serial devices with a minimum of ex-
ternal hardware.

The sigma-delta ADC and DAC have 16 bits of
with variable sample rates. These converters are designed to work well with
speech-band signals. The successive-approximation ADC has eight bits of
resolution and is designed to work well with slowly-varying inputs, such as an

attenuated telephone line voltage.
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1.3 Features

Features

The following is a list of features of the MSP58C80.

TMS320C25 Core CPU

orLoooood

a
a

16.384 MIPS TMS320C25 core (61-ns instruction cycle)

128K-word total data/program memory space

32-bit ALU/accumulator

16-bit parallel shifter between data bus and ALU

Eight auxiliary registers with independent arithmetic unit

16-bit x 16-bit parallel multiplier with 32-bit product

8-level hardware stack

133-instruction TMS320C25 instruction set (see the TMS320C2x User’s
Guide)

B Single-cycle multiply/accumulate instructions

B Repeatinstructions for efficient use of program space and enhanced
execution

B Block moves for data/program management

B Instructions that support adaptive filtering, fast Fourier transform
(FFT), and extended-precision arithmetic

W Bit-reversed addressing mode for radix-2 FFT

On-chip timer for control operations
Serial port for direct codec interface

Expanded Internal Memory

a
a

20K-word on-chip program ROM
1312-word on-chip RAM

Enhanced External Memory Interface

0

]
o

a

Additional 16M-word alternate data space with prefetch-read and post-
write capabilities

Internal wait state generator
nierna: wall siate generaior

Internal controller for direct memory interface that supports 8-bit wide and
16-bit wide standard memory and 1-bit wide and 4-bit wide dynamic
memory

Automatic conversion of external data to 16-bit internal format

Introduction to the MSP58C80 1-5



Features

Expanded I/O Capability

[ Up to 32 terminals of general I/O (16 minimum)

Enhanced Clock Control

[ Phase-locked loop (PLL) generates a clock that is software controllable
between 2.048 MHz and 65.536 MHz

(1 Variable-speed processor clock for power consumption control

[J External crystal, ceramic resonator or clock reference source reduced to
4.096 MHz

1 Internal “real-time” counter tied to reference source

Analog-to-Digital and Digital-to-Analog Converters
(O 16-bit resolution voice-band analog-to-digital converter
(1 16-bit resolution voice-band digital-to-analog converter

[0 8-bit resolution successive-approximation low-frequency analog-to-digi-
tal converter with on-chip 3-to-1 analog multiplexer



Pinout and Signal Descriptions

1.4 Pinout and Signal Descriptions

Figure 1-2 shows the signal assignments for the MSP58C80, Figure 1-3 illus-
trates the recommended clock and PLL circuits, Figure 1—4 shows the recom-
mended reset circuit, and Table 1—1 provides signal descriptions.

Introduction to the MSP58C80 1-7



Pinout and Signal Descriptions

Figure 1-2. MSP58C80 Terminal Assignments
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Figure 1-3. External Clock and PLL Filter

PLLFLT X2/CLKIN X1
| E—
U
4.096 MHz Crystal

2.7 kQ or
(10%) Ceramic Resonator
890pF _|  0.022F | ¢y 1 cq
(20%) T~ (20%) “T> (See Note A) “T> (See Note A)

NOTE A: Capacitance is specified by crystal or ceramic resonator manufacturer.

Figure 1-4. Reset Circuit

Reset
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Pinout and Signal Descriptions

Table 1-1. MSP58C80 Signal Descriptions

Signal
Name

Terminal
No.

/10/Z

Description

Memory and I/O Lines

A0 - A15

99 - 92,
89 - 82

Memory address bus. It is a parallel address bus A15 (MSB) through AQ
(LSB) that addresses external I/O, data, program, and alternate data
spaces. There are two address bus configurations when using SRAM or
ROM:

(1 in the program, data, and I/O space, the address is generated without
multiplexing

[ inthe alternate data space, a 24-bit address is generated by first outputting
the 8 MSBs on A8—-A15 and then outputting the 16 LSBs on A0-A15.

There are also two address bus configurations when using DRAM

(J The address is placed on A0—-A13 for 1-bit DRAM

(] the address is placed on A1-A13 for 4-bit DRAM. The address is
multiplexed for both DRAM configurations, with RAS and CAS providing
the multiplexing signals.

BO - B7
B8 - B15

6-13,
15 -22

1/10/Z2

B port is a parallel data bus [B15 (MSB) through BO (LSB)] that provides 16
general I/O signals. The B15 signal can be configured to perform the func-
tion of the TMS320C25 XF signal, and the BO signal can be configured to
perform the function of the TMS320C25 BIO signal. B port signals are
placed in a high-impedance state when not outputting or when RS is being
asserted. Unused B port signals that are configured as inputs should be tied
to either Vgg or Vpp.

DO - D7
D8 - D15

74 - 67,
64 - 57

I/10/Z

D port is a parallel data bus [D15 (MSB) through DO (LSB)] that transfers
data between MSP58C80 and external I/O, data, program, and alternate
data spaces. Those signals not being used to interface with any of the exter-
nal spaces can be used as general I/O signals. D-port signals are placed in
a high-impedance state when not outputting or when RS is being asserted.
Unused D port signals that are configured as inputs should be tied to either

Vgg or Vpp.

DDO

56

170

DRAM data signal for x1 DRAM interface that transfers data between
MSP58C80 and 1-bit wide DRAM. DDO is asserted high when inactive or
when RS is being asserted.
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Table 1-1. MSP58C80 Signal Descriptions (Continued)

Signal Terminal
Name No. 1101z Description
Miscellaneous Control Signals
TACK 32 o Interrupt acknowledge signal. IACK indicates receipt of an interrupt and that
the program is branching to the interrupt vector.
INTO 48 | External user interrupt input. This interrupt input is maskable by the interrupt
mask register and the interrupt mode bit.
Microprocessor/microcomputer mode select signal. In microcomputer mode
MP/MC 38 | (low), the signal causes the lower 32K words of program memory to be
mapped internally. In microprocessor mode (high), the lower 32K words of
program memory are mapped externally.
Reset input. RS low causes the MSP58C80 to terminate program execution
- and forces the program counter to zero. Driving RS high causes program
RS 39 | execution to begin at location zero of program memory. RS affects various
registers and status bits. This signal has a Schmitt-trigger input to allow the
use of a simple reset circuit.
Memory Control Signals
Standard memory address demultiplex strobe serves as:
J— The demultiplexing latch signal for 24-bit multiplexed address
ALATCH 43 o J . p.x.g . 'gnatto . WP .
[ Thetime multiplexing signal for accessing lower/upper byte from byte-wide
memories.
DRAM column address strobe. CAS is asserted low after the column ad-
CAS 44 O  dress has been set up for each of the columns accessed during a read or
write operation. CAS is also used for CAS-before-RAS refresh operations.
DRAM row address strobe. RAS is asserted low after the row address has
RAS 42 O  been set up for a read or write operation. RAS is also used for CAS-before-
RAS refresh operations.
. Read/Write signal. R/W controls the direction of a data transfer when com-
R/W 45 O  municating with an external device. It is normally high, unless asserted low
to perform a write operation.
Standard memory strobe signal. It provides timing for a standard memory
STRB 46 O  data transfer. It is normally a high signal that goes low on address valid and
returns high on data valid.
[ 35 O /O, data, program, and alternate data space select signals. These signals
_ are always high unless asserted low for communicating with a particular ex-
DS 34 O ternal space.
PS 33 o)
AS 36 o
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Table 1-1. MSP58C80 Signal Descriptions (Continued)

Signal
Name

Terminal
No. /0/Z Description

Serial Interface Signals

CLKR

Receive clock input. CLKR is an external clock signal for clocking data from
29 | the DR signal into the RSR (serial-port receive shift register). It must be
present during serial-port input.

CLKX

Transmit clock input. CLKX is an external clock signal for clocking data from
28 | the XSR (serial-port transmit shift register) to the DX signal. It must be pres-
ent during serial port output.

DR

| Serial-data receive input. Serial data is received in the RSR (serial-port re-

27 ceive shift register) by way of the DR signal.

DX

Serial-data transmit output. Serial data is transmitted from the XSR (serial-
26 O/Z port transmit shift register) by way of the DX signal. DX is placed in high-im-
pedance state when not transmitting or when RS is being asserted.

FSR

Frame-synchronization input pulse for receive. The falling edge of the FSR
25 I pulse initiates the data-receive process, beginning the clocking of the RSR
(serial-port receive shift register).

FSX

Frame-synchronization input/output pulse for transmit. The falling edge of
the FSX pulse initiates the data-transmit process, beginning the clocking of

24 I/O  the XSR (serial-port transmit shift register). After reset, this signal defaults to
being an input. It may be programmed as an output by setting the TXM bit in
status register ST1 to 1.

Clock Control Signals

CLKOUT1

Instruction cycle clock output. The clock output has a period equal to the
47 O  instruction cycle period. CLKOUT1 rises at the beginning of quarter-phase 3
(Q3) and falls at the beginning of quarter-phase 1 (Q1).

CLKOUT2

Second instruction cycle clock output. The clock output with a period equal
37 O to the instruction cycle period. CLKOUT?2 rises at the beginning of quarter-
phase 2 (Q2) and falls at the beginning of quarter-phase 4 (Q4).

PLLFLT

50 o PLL filter connection. This terminal is used for attaching the external PLL
filter.

X1

Crystal connection. The output signal is connected from the internal refer-
54 O ence oscillator to the crystal or ceramic resonator. When a crystal or ceramic
resonator is not used, this signal should be left unconnected.

X2/CLKIN

Crystal/clock connection. This is the input signal to the internal reference
53 I oscillator from the crystal or ceramic resonator. When a crystal or ceramic
resonator is not used, a clock may be input to the device on this signal.
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Table 1—1. MSP58C80 Signal Descriptions (Continued)

Signal  Terminal
Name No. 110/Z Description
Audio-Band ADC/DAC Signals (MSP58C20 Interface)
ADCLK 78 0 Sigma-delta ADC/DAC modulator clock output. ADCLK is the clock output
signal for connection to the MSP58C20 ADCLK signal.
ADIN 79 | Sigma-delta ADC data input. ADIN is the digital input signal for connection to
MSP58C20 ADOUT signal.
DIGL 77 o) Sigma-delta DAC level output. DIGL is the digital output signal for connec-
tion to the MSP58C20 DIGL signal.
DIGS 76 o) Sigma-delta DAC sign output. DIGS is the digital output signal for connection
to the MSP58C20 DIGS signal.
Successive-Approximation ADC Signals
ADMO 4 I
Successive-approximation low-frequency ADC MUX inputs. Three analog
ADM1 3 | input signals, any one of which may be connected to the successive-approx-
imation ADC using an on-chip analog multiplexer.
ADM2 2 I
Power Signals
ADC Vgg 100 Supply ground for the successive-approximation ADC.
ADC Vpp 1 Positive supply voltage for the successive-approximation ADC.
PLLVgg 50 Supply ground for the phase-locked loop.
PLLVpp 51 Positive supply voltage for the phase-locked loop.
5,23,
30, 40,
Vsg 49, 55, Supply ground consists of ten ground signals tied together externally.
65, 75,
80, 91
14, 31, . . . . .
Vob 41,66, Po”smve supply voltage consists of six 5-V supply signals tied together exter-
nally.
81, 90
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Differences Between the MSP58C80 and the TMS320C25

1.5 Differences Between the MSP58C80 and the TMS320C25

1.5.1

Deletions

The MSP58C80 is object-code compatible with the TMS320C25, except that
the data, program, and I/O space mapping is different. Some of the
TMS320C25 signal functions have been either modified or eliminated in order
to meet the needs of MSP58C80 applications. The following list provides a
summary of the differences between the TMS320C25 and the MSP58C80.
For a description of the TMS320C25, refer to the TMS320C2x User’s Guide.

This section lists the deletions that have been made.

(1 Since the MSP58C80 was designed to allow efficient implementation of
single-processor solutions, global memory allocation and multiprocessing
control lines are not provided on the MSP58C80. As a result:

B The MSP58C80 does not have a BR (bus request) line.

B The GREG (global memory allocation register) is not available in the
MSP58C80. Location 0005h in the data space is, therefore, unusable.

B The HOLD (hold signal) and HOLDA (hold acknowledge signal) lines
do not exist on the MSP58C80; therefore, changing the HM (hold
mode) bit of status register ST1 with the SHM (set hold mode), RHM
(reset hold mode), or LST1 (load status register ST1) instructions
does not serve any functional purpose.

B The SYNC (synchronization input) line does not exist on the
MSP58C80.

1 Onthe TMS320C25, the READY signal can be used to cause the proces-
sor to wait for slow external memory. The MSC (microstate complete sig-
nal) signal can implement a one-wait-state READY signal for slow
memory. Neither the MSC signal nor the READY signal are available on
the MSP58C80. Instead, software-controllable wait states have been im-
plemented on the MSP58C80 (see the second item under enhance-
ments).



Differences Between the MSP58C80 and the TM8320025

1.5.2 Enhancements
This section lists the enhancements that have been made.

[ The D port (D15-D0) was enhanced so that any signals not being used
to interface with memory can be configured as general I/O signals on a bit-
wise basis. In addition, the B port (B15-B0) was added to provide 16 termi-
nals of general I/O. As a result, two of the B-port signals have been set up
so that they can either provide the function of the TMS320C25 BIO
(branch control input) and XF (external flag output) signals or be used as
general I/O signals:

B The BO signal can be configured to provide the BIO function. To do
this, the BO signal must be configured as an input by setting the LSB of
BDIR (B-port direction register) to 0, which is the default configuration
after a reset.

B The B15 signal can provide the XF function. To do this, the B15 signal
must be configured as a low output by setting the MSB of BDIR to 1
and the MSB of BO (B-port output register) to 0 (these are not the de-
fault configurations after a reset).

B D portlines that are being used to communicate with any of the exter-
nal spaces must be programmed as inputs by setting the correspond-
ing bits of DDIR to 0, which is the default configuration after a reset.

1 A memory-mapped register (MEMTYPE) has been added to control the
MSP58C80 flexible external memory interface. The MEMTYPE register
can be used to program 0—7 wait states for the different external memory
spaces. In addition, the type of external memory (standard or dynamic,
narrow or wide) is indicated by the MEMTYPE register and refresh is en-
abled or disabled with this register.

(1 Amemory-mapped register (FREQ) has been added to control the various
user-adjustable clocks that are available on the MSP58C80. Since the
MSP58C80 uses a PLL as part of its flexible clock-control system, the
MSP58C80 requires an external PLL filter attached to the PLLFLT signal.

1 The MSP58C80 provides an additional external memory space, the alter-
nate data space. The MSP58C80 performs prefetch-read and postwrite
operations when communicating with the alternate data space. As a re-
sult:
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B Internal I/O-mapped registers have been added to the MSP58C80 to
control the interface with the alternate data space. These registers are
mapped to addresses 08h—0Fh. Therefore, IN (input data from port)
or OUT (output data to port) instructions that use external I/O expan-
sion registers 08h—0Fh on the TMS320C25 must be reassigned to
use registers 00h—07h on the MSP58C80.

B To reduce power consumption and to be able to simultaneously per-
form a prefetch-read or postwrite operation while executing from inter-
nal program and data memory, the MSP58C80 only exercises the ex-
ternal address lines when external addresses or I1/O-mapped regis-
ters are being accessed. Also, an interrupt vector is not placed on the
address bus when the vector is internal.

0 Asigma-delta interrupt and a real-time counter interrupt have been added

to the MSP58C80. These interrupts occupy the same vectors and have
the same priorities that the INIT1 and INIT2 external user interrupts have
on the TMS320C25. As a result, the only user interrupt signal provided by
the MSP58C80 is the INITO signal.

Since the MSP58C80 has more internal ROM and RAM than the
TMS320C25, the two devices have different program and data memory
maps. Therefore, even though the CNFD (configure block as data
memory) instruction configures RAM block BO as data memory and the
CNFP (configure block as program memory) instruction configures RAM
block BO as program memory on both devices, the resultant memory maps
are different. Also, even though driving MP/MC low causes the lower por-
tion of program memory to be mapped internally and driving MP/MC high
causes the lower portion of program memory to be mapped externally on
both devices, the resultant memory maps are different.

The MSP58C80 RS signal has a Schmitt-trigger input in order to minimize
the required external circuitry.



Chapter 2

... MSP58CE0 Architecture

The MSP58C80 architecture permits a high degree of parallelism. The data
bus and program bus can carry operands simultaneously, permitting single-
cycle multiply/accumulate operations. While the arithmetic logic unit (ALU) is
performing one operation, the auxiliary register arithmetic unit (ARAU) can si-
multaneously perform another operation. Also, while instructions are being
executed from internal program and data memory, the MSP58C80 can exter-
nally perform a prefetch from or a postwrite to the alternate data space.
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2.1 Memory Organization

Adequate internal memory is included to implement many applications, elimi-
nating the need for external expansion. However, if external memory is need-
ed, the MSP58C80 memory interface directly supports communication with
both standard and dynamic memory in the same application and can automati-
cally generate wait states and refresh cycles. The MSP58C80 can address a
total of 64K words of data memory, 16M words of alternate data memory, and
64K words of program memory.

This section explains memory management by discussing program and data
memory, memory maps, memory-mapped registers, I/O-mapped registers, al-
ternate data memory addressing, standard memory interfacing, DRAM inter-
facing, and I/O interfacing.

2.1.1 Program and Data Memory

2-2

The MSP58C80 has 1312 words of on-chip RAM that are divided into three
blocks (BO, B1, and B2). Of these three blocks, block BO (512 words) is confi-
gurable as either data or program memory, and blocks B1 and B2 (total of 800
words) are always configured as data memory.

The MSP58C80 can address a total of 64K words of data memory. The on-chip
data memory and internally reserved locations are mapped into the lower 2K
words of the data space.

In addition to the 64K-word data space, the MSP58C80 can also address a
16M-word alternate data space. Typically, the external memory interface is pri-
marily used to store data to and recall data from this alternate data space at
a low data-transfer rate, relying on fast internal memory for speed-sensitive
algorithms and data manipulations. In such an application environment, the
prefetch-read and postwrite operations available for the alternate data space
can effectively eliminate the impact of slow external memory components on
the internal performance of the DSP. For this to happen, the programmer must
allow enough time between prefetch-read and postwrite operations so a given
prefetch-read or postwrite operation is completed before the next one is initi-
ated. Otherwise, the processor is forced to halt until the prior operation is com-
pleted.

The MSP58C80 has 20K words of on-chip program ROM and can address a
totai of 64K words of program space. When the MP/MC signal is held low, the
on-chip program memory and internally reserved locations are mapped into
the lower 32K words of the program space. When the MP/MC signal is held
high, the program space is addressed externally. In either case, internal RAM

block BO can be configured as program memory.




Memory Organization

The external program, data, and alternate data spaces can use standard or
dynamic memory. Each of these spaces can be independently configured for
narrow or wide dynamic memory (i.e., 1-bit or 4-bit DRAM) and narrow or wide
standard memory (i.e., 8-bit or 16-bit SRAM or ROM) with the MEMTYPE
memory-mapped register. The configuration that is chosen for the program
space is also used for the I/O space.

Programmable wait states can be used to interface with slow, inexpensive ex-
ternal memory. When using programmable wait states, a different number of
wait states can be specified for the external program, data, and alternate data
spaces by using the MEMTYPE memory-mapped register. The number of wait
states chosen for the program space is also used for the I/O space. A program
that is stored in slow external memory can be executed at full speed by down-
loading it to RAM block BO and then executing it internally.

2.1.2 Memory Maps

The MSP58C80 provides separate address spaces for program memory, data
memory, alternate data memory, and I/O, as shown in Figure 2—1 through
Figure 2—4. These spaces are distinguished externally by means of the PS,
DS, AS, and IS (program, data, alternate data, and I/O space select) signals.

The data space can be addressed in the direct addressing mode by placing
the seven LSBs of the address in the instruction opcode and placing the nine
MSBs of the address in the DP (data memory page pointer) register. Each
page selected by the DP register consists of 128 words.

Program/data RAM block BO (512 words) resides in pages 4-7 of the data
space when configured as data memory and in the highest 512 words of the
program space when configured as program memory. Data RAM block B1
(768 words) resides in pages 8—13 of the data space, and data RAM block B2
resides in the upper 32 words of data page 0. The remainder of page 0 of the
data space is composed of memory-mapped registers and internally reserved
locations. Pages 1—-3 and 14—15 consist of internally reserved locations. The
internally reserved locations cannot be used for storage, and their contents are
undefined when read.

Block B0 is mapped into either the data or program space, based on the value
of the CNF bit of status register ST1. The CNFD instruction clears the CNF bit,
causing block B0 to be configured as data memory. The CNFP instruction sets
the CNF bit, causing block BO to be configured as program memory. A reset
configures block BO as data memory.

The program memory mapping is determined by the status of the MP/MC sig-
nal. When the MP/MC signal is a logic low, the lower 32K words of the program
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space are mapped internally. Within the lower 32K words: a) the first 32 loca-
tions consist of interrupt vectors and reserved locations, b) the next 20 368
locations are mapped to program ROM, c) the next 80 locations are reserved
for Tl test code, and d) the last 12K locations are reserved for future expansion
and return FFFFh when accessed. When the MP/MC signal is a logic high, all
of the program space is mapped externally, with the exception that RAM block
BO can still be mapped as program memory with the CNFP instruction.

The MSP58C80 is capable of addressing 16M words in the alternate space
and 16 locations in the I/O space. The lower eight locations in the 1/0 space
are external /0O expansion registers and the upper eight locations are internal
I/O-mapped registers used for communicating with the alternate data space.

Figure 2—1. System Memory Maps With MP/MC = 0 After a CNFD Instruction

Program Data Alternate I/0
0000h | Interrupts 0000h [ On-Chip 000000h oh
and Memory
Reserved Mapped
On-Chip Regls(tjers
ROM an
001Fh 0017h | Reserved
0020h External
On-Chip 0018h /0
ROM Reserved Expansion
4FAFh 005Fh Registers
4FBOh 0060h _Chi
Test Code On-Chip
4FFFh Block
5000h 007Fh
Reserved
for Future 0080h
Expansion Reserved
7FFFh orrr External n
8000h 0200h [  On-Chip 8h
Block
03FFh B8O
0400h | - On-Chip
B:;C k Internal
06FFh /O
0700h Mapped
Reserved Registers
External 07FFh
0800h
External
FFFFh FFFFh FFFFFFh Fh
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Figure 2-2. System Memory Maps With MP/MC = 0 After a CNFP Instruction
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Figure 2-3. System Memory Maps With MP/MC = 1 After a CNFD Instruction
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Figure 2—4. System Memory Maps With MP/MC = 1 After a CNFP Instruction

Program Data Alternate 1’0
0000h | Interrupts 0000h | On-Chip 000000h Oh
and Memory
Reserved Mapped
(External) Registers
001Fh and
0020h 0017h | Reserved External
0018h E VO.
Reserved xpansion
005Fh Registers
0060h [ On-Chip
Block
007Fh B2
0080h
Reserved
01FFh 7h
External 0200h Does External 8h
Not
03FFh | Exist
0400h | On-Chip
Block Internal
06FFh B1 o )
appe
0700h Reserved Registers
07FFh
0800h
FDFFh Ex |
xternal
FEOOh | On-Chip
Block
FFFFh BO FFFFh FFFFFFh Fh

2.1.3 Memory-Mapped Registers

Memory-mapped registers may be accessed in the same manner as any other
data memory location, with the exception that the BLKD (block move from data
memory to data memory) and DMOV (data move in data memory) instructions
cannot be performed with memory-mapped registers.

The lower 24 words of the MSP58C80 data space consist of 18 memory-
mapped registers and 6 reserved locations (see Table 2-1). The reserved
locations cannot be used for storage, and their contents are undefined when
read. These locations are listed in Table 2-1 and described in the following
text. The addresses of these locations are given in hexadecimal.
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Table 2—1. Memory-Mapped Registers

Address Abbreviation Name

Oh DRR Serial-port data receive register

1h DXR Serial-port data transmit register
2h TIM Timer register

3h PRD Period register

4h IMR Interrupt mask register

5h — Reserved

6h RTC Real-time counter

7h FREQ Frequency control register

8h MEMTYPE  External-memory interface register
9h DI D-port input register

Ah DO D-port output register

Bh DDIR D-port direction register

Ch BI B-port input register

Dh BO B-port output register

Eh BDIR B-port direction register

Fh — Reserved
10h ADAC Sigma-delta ADC/DAC control register
11h SDAD Sigma-delta ADC input register
12h SDDA Sigma-delta DAC output register
13h SAAD Successive-approximation ADC register
14h — Reserved
15h — Reserved
16h — Reserved
17h — Reserved

The serial-port data receive register (DRR) is a 16-bit read/write register that
holds the data received by the serial port. It may be operated in 8-bit byte or
16-bit word mode. When DRR is used as a general-purpose register, CLKR
or FSR should be tied to ground.
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2.1.3.2 DXR — Serial-Port Data Transmit Register

The serial-port data transmit register (DXR) is a 16-bit read/write register that
holds the data to be transmitted by the serial port. It may be operated in 8-bit
byte or 16-bit word mode. It also may be used as a general-purpose register.

2.1.3.3 TIM — Timer Register

The timer register (TIM) is a 16-bit read/write register that is initialized by a re-
set to the maximum value of FFFFh. TIM begins decrementing after RS is
deasserted and decrements once for every CLKOUT1 period. When the timer
interrupt (TINT) is enabled, an interrupt is generated when TIM decrements
to zero. TIM is reloaded from period register (PRD) one instruction cycle after
TIM decrements to zero. When a new value is written to TIM, it begins decre-
menting from that value without generating an interrupt.

2.1.3.4 PRD — Period Register

The period register (PRD) is a 16-bit read/write register that is initialized by a
reset to the maximum value of FFFFh. One instruction cycle after TIM decre-
ments to zero, TIM is reloaded with the value in PRD. Therefore, interrupts can
be programmed to happen at intervals of (PRD + 1) instruction cycles. When
anew value is written to PRD, it does not modify the current countdown. A PRD
value of O is illegal. When PRD is used as a general-purpose register, the TINT
interrupt should be disabled (either by clearing the TINT bit of the interrupt
mask register (IMR) memory-mapped register or by setting the interrupt mode
bit (INTM) of status register STO).

2.1.3.5 IMR — Interrupt Mask Register

The interrupt mask register (IMR) is a 6-bit read/write register that allows the
following interrupts to be masked (listed from highest priority to lowest priority):

Interrupt 0 External user interrupt (INTO)
Interrupt 1 Sigma-delta interrupt (SDINT)
Interrupt 2 RTC interrupt (CINT)

Interrupt 3  Timer interrupt (TINT)

Interrupt 4  Serial-port receive interrupt (RINT)
Interrupt 5 Serial-port transmit interrupt (XINT)

To disable an interrupt, a logic zero must be written to the appropriate bit posi-
tion of the IMR (see Table 2—-2). Writing a logic one enables the interrupt, pro-

vided the INTM bit of status register STO is cleared.

Table 2-2. Interrupt Mask Register (IMR)

15

14

13

12

1

10 9 8 7 6 5 4 3 2 1 0

Reserved XINT | RINT | TINT | CINT [SDINT | INTO
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2.1.3.6 RTC — Real-Time Counter Register

The real-time counter register (RTC) is a 16-bit read/write register initialized
by a reset to 0000h. The RTC decrements once for every 64 reference oscilla-
tor periods after a nonzero value is written to it. The first time a value is written
to the RTC after reset, the RTC and its preset latch are both changed. Upon
all subsequent writes to the RTC, the new value is written only to the preset
latch. When reading from the RTC, the preset latch value is returned. When
the RTC decrements to zero, aninterruptis generated if the CINT bit of the IMR
memory-mapped register equals one and the INTM bit of status register STO
equals zero. When the RTC underflows, it is reloaded from the preset latch.
This means that an RTC interrupt can be generated once every 64 x (preset
latch value + 1) reference oscillator periods. A value should not be written to
the RTC more frequently than once every 64 periods of the external crystal.
With a 4.096 MHz external crystal, the maximum rate of writing to the RTC is
64 kHz. The RTC provides a fixed time base even if system clocks are chang-

ing.

2.1.3.7 FREQ — Frequency Control Register

The frequency control register (FREQ) is a 13-bit read/write register that al-
lows four MSP58C80 clock rates to be adjusted (see Table 2-3 and
Table 2—4). These clocks are the PLL clock, the refresh clock, the sigma-delta
clock, and the processor clock. The PLL clock and the refresh clock are de-
fined relative to the reference oscillator, which is either provided externally or
controlled by an external crystal or ceramic resonator. The sigma-delta clock
and the processor clock are defined relative to the PLL clock. Table 2—4 lists
the binary setting for each of the clock control parameters along with the value
which the binary setting represents. Figure 2-5 provides a block diagram of
the MSP58C80 clock system.

Table 2-3. Frequency Control Register (FREQ)

15114 |13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 Refresh Sigma-Delta Processor-Clock Phase-Locked Loop Frequency
Divider Predivider Predivider (PCPD) Gain (PLLFG)
(RD) (SDPD)

2-10
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Table 2—-4. Clock Control Settings in the FREQ Memory-Mapped Register

Sigma-Delta Processor-Clock Phase-Locked
Refresh Divider Predivider Predivider Loop Frequency
(RD) (SDPD) (PCPD) Gain (PLLFG)
0 - 32t 0000 — 2 000 —» 1t 00000 — 0.5F
1> 64 0001 —» 4 001 —» 2 00001 —» 1
0010 —» 6 010 » 4 00010 » 1.5
0011 —» 8 011 - 8 00011 » 2
0100 —» 10 100 - 16 00100 » 2.5
0101 —» 12 101 - 16 00101 —» 3
0110 » 14 110 > 16 00110 » 3.5
0111 —» 16 111 - 16 00111 —» 4
1000 —» 18 01000 —» 4.5
1001 — 20T 01001 —» 5
1010 —» 22 01010 » 5.5
1011 > 24 01011 > 6
1100 - 26 01100 —» 6.5
1101 —» 28 01101 —» 7
1110 - 30 01110 - 7.5
111 - 32 01111 —» 8
10000 » 8.5
10001 —» 9
10010 -» 9.5
10011 - 10
10100 - 10.5
10101 > 11
10110 - 11.5
10111 » 12
11000 - 12.5
11001 —» 13
11010 - 135
11011 - 14
11100 » 145
11101 » 15
11110 - 15.5
11111 - 16

1 This is the default value after a reset.
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The following paragraphs describe the MSP58C80 clocks and how they are
affected by settings of the FREQ memory-mapped register.

Reference Oscillator — The reference oscillator (4.096 MHz) can be pro-
vided externally or controlled using an external crystal or ceramic res-

onator. The rate at which the DIT(“ (real-time Ccunter) d%crcmento is

determined by the reference oscallator. Therefore, even when the rate
of other internal clocks is changed, the rate of CINT (real-time counter
interrupt) does not change.

PLL Clock — The PLL clock is the output of the PLL frequency synthesizer
and has 32 possible settings, ranging from one-half the reference os-
cillator to 16 times the reference oscillator. The specific setting of the
PLL clock is determined by the PLLFG bits of the FREQ memory-
mapped register. The PLL-clock rate can be calculated from the refer-
ence oscillator rate as follows:

PLL-Clock Rate = Reference Oscillator Rate x PLLFG (1)

With a 4.096-MHz reference oscillator, the PLL clock can vary be-
tween 2.048 MHz and 65.536 MHz in steps of 2.048 MHz. The highest
PLL-clock setting ensured to work is 65.536 MHz. Therefore, if the ref-
erence oscillator is greater than 4.096 MHz, exercise caution select-
ing a gain with PLLFG bits that result in a PLL-clock rate greater than
65.536 MHz.

When the PLL clock is changed using the FREQ memory-mapped
register, the frequency changes exponentially if the LSB of FREQ is
toggled (10 ms to change by 99% of the difference between the old
and new frequencies). However, when the LSB of FREQ remains un-
changed, the frequency undergoes close to a step-function change.

Wait states must be modified so that they are consistent with the PLL-
clock setting. An increase in wait state value should precede an in-
crease of the PLL-clock rate, and a decrease in wait-state value
should follow a decrease of the PLL-clock rate.

........ VoY PR T~ oo AT s

Processor Ciock — The processor clock, CLKOUT 1 (instruction-cycle clo
output), and CLKOUT 2 (second instruction-cycle clock output) have
5 speed settings relative to the PLL clock, allowing division by 1, 2, 4,
8, or 16. The specific setting of these clocks is determined by the
PCPD bits of the FREQ memory-mapped register. The processor-

ck
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clock rate and the CLKOUT1/CLKOUT?2 rate can be calculated from
the PLL-clock rate as follows:

PLL-Clock Rate >
PCPD (2)

Processor-Clock Rate =

CLKOUT1, CLKOUT2 Rate = Frocessor-Clock Rate (3)

A fixed divider is responsible for the division by 4 in the second equa-
tion. For a 4.096-MHz reference oscillator, the processor clock can
vary between 65.536 MHz (= 65.536 MHz / 1) and 128 kHz (= 2.048
MHz/16). Since there are four processor clock periods per instruction
cycle, the MSP58C80 instruction execution speed can be varied be-
tween approximately 16 million instructions per second and 32 thou-
sand instructions per second.

The power consumption of the MSP58C80 is largely determined by
the rate of the processor clock. Therefore, reducing the rate of the pro-
cessor clock can be an effective method of reducing power consump-
tion.

The number of wait states programmed does not need to be changed
when the processor-clock predivider is changed because the timing
of external memory cycles is based on the PLL clock, not the proces-
sor clock. However, when the processor clock is slowed down relative
to the PLL clock, fewer instruction cycles are required to perform an
external memory access.

Sigma-Delta Clock — The sigma-delta clock (ADCLK) and the sigma-delta
sample rate have 16 settings relative to the PLL clock, allowing divi-
sionby 2, 4,6, ..., 28, 30, or 32. The specific ADCLK rate and sigma-
delta sample rate are determined by the SDPD bits of the FREQ
memory-mapped register.

The ADCLK rate and the sigma-delta sample rate can be calculated
from the PLL-clock rate as follows:

PLL-Clock Rate

ADCLK Rate = (SDPD x 4) (4)

PLL-Clock Rate

Nominal Sigma-Delta Sample Rate = (SDPD x 512) (5)
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The sigma-delta clock buffering scheme is responsible for the factor
of 4 in equation (4) and the factor of 512 in equation (5). The
MSP58C80 was designed for use in voice-band products with a
0-kHz to 4-kHz or 0-kHz to 5-kHz range. As a result, the SDPD set-
tings were chosen so that an 8-kHz to 10-kHz sample rate could be
obtained at several settings of the PLL clock. In order to obtain an
8-kHz nominal sample rate with a 4.096-MHz reference oscillator, the
following settings can be used:

PLLFG=2, SDPD=2
PLLFG =4, SDPD=4
PLLFG =6, SDPD=6
PLLFG =8, SDPD =8
PLLFG = 10, SDPD = 10
PLLFG = 12, SDPD = 12
PLLFG = 14, SDPD = 14
PLLFG = 16, SDPD = 16

Note:

See Table 2—4 to determine the binary values that results in the settings
listed above.

The sigma-delta DAC can either run at the nominal rate or at twice the
nominal rate. The sigma-delta ADC can either run at the nominal rate
or, when the ADC finite impluse response (FIR) filter is bypassed, at
four times the nominal rate. See subsection 2.1.3.15, ADAC — Sig-
ma-Delta ADC/DAC Control Register, for the description of the ADAC
memory-mapped register and information on determining whether or
not the nominal rate is used.

DRAM Refresh Rate — The DRAM refresh rate has 2 settings, allowing divi-

sion of the reference oscillator by 32 or 64. The specific DRAM refresh
rate is determined by the RD bit of the FREQ memory-mapped regis-
ter and can be calculated as follows:

Refresh Rate — Reference (ésDciIIator Rate (6)

For a 4.096-MHz reference oscillator, the DRAM refresh rate can be
either 64 kHz (1024 cycle refresh in 16 ms) or 128 kHz (1024 cycle
refresh in 8 ms). The 64-kHz refresh rate can be used to meet the re-
fresh requirements of some commerecially available DRAM chips, and
the 128-kHz rate can be used to meet the refresh requirements of
some commercially available ARAM chips.
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Figure 2-5. Clock Generation and Distribution Block Diagram
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2.1.3.8 MEMTYPE — External-Memory Interface Register

The external-memory interface register (MEMTYPE) is a 16-bit read/write
register that specifies the following settings for each of the external-memory
spaces:

(1 Standard (RAM/ROM) or dynamic (DRAM) memory
(1 Wide or narrow data format
(1 Number of wait states

MEMTYPE also contains a global external-memory-refresh enable bft (see
Table 2-5).

Table 2-5. External-Memory Interface Register (MEMTYPE)

15 14 | 13 12|11|1o 9 8 7|s|5 4 3 2|1|o
RF | D/S |NW NWS D/S | N/W NWS D/IS | NW NWS

Global Alternate Data Space Data Space Program and 1/O Spaééé

RF: Global refresh enable, 1 = enable, 0 = disable

D/S: Dynamic = 1, Standard = 0

N/W: Narrow =1, Wide =0

NWS:Number of wait states, ranging from 0 (000) through 7 (111)

Depending on the type of external memory that is used, between 16 and 32
terminals are available for general /0. When narrow dynamic memory is used,
the DDO signal is used for the memory interface and all of the B-port and D-port
signals can be used for general I/O. When wide dynamic memory or narrow
standard memory is used, the LSBs of the D port are used for interfacing with
memory and are not available for general I/O. When wide standard memory
is used, the entire D port is used for interfacing with memory and is not avail-
able for general I/O (see Table 2-6). Those signals that are used for interfacing
with memory must be programmed as inputs with the DDIR memory-mapped
register (see subsection 2.1.3.11, DDIR — D-Port Direction Register).

Table 2-6. Terminal Usage for Different External Memory Types

D-Port Terminals Number of Terminals
Required for Available for
External Memory Type Memory Interface General I/O
Dynamic, Narrow (1 bit) None 32
Dynamic, Wide (4 bits) D0 -D3 28
Standard, Narrow (8 bits) DO - D7 24
Standard, Wide (16 bits) D0 - D15 16
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All external accesses are affected by the corresponding number of wait states
(NWS) parameter. Refreshes are also affected by wait states: the NWS for re-
freshes is equal to the NWS setting for the alternate space. See Table 2-7 to
determine the time required to perform read, write, and refresh operations.

Table 2-7. Time Required to Perform Read, Write, and Refresh Operations

Time Required

External Memory Type Operation External Space (In Instruction Cycles)t
Standard, Wide Read/Write Data, Program, and 1/O (NWS+1)/PCPD
Standard, Wide Read/Write Alternate (NWS+2)/PCPD
Standard, Narrow Read/Write Data, Program, and 1/O (2xXNWS+2)/PCPD
Standard, Narrow Read/Write Alternate (2xNWS+3)/PCPD
Dynamic, Wide Read/Write Any (6xNWS+6)/PCPD
Dynamic, Narrow Read/Write Any (18xNWS+18)/PCPD
Dynamic Refresh Any (3xNWS+3)/PCPD

t For write operations, add one instruction cycle to the time required. To determine the read or write time when refresh is enabled,
add twice the refresh time to the read or write time. When refresh is enabled, this adjustment must be made even if the read
or write operation involves standard memory. To determine time in seconds, multiply the time in instruction cycles by

PCPD

4 X BLL Clock Rate”

2.1.3.9 DI — D-Port Input Register
The D-port input register (Dl) is a 16-bit read-only register that contains data
being read from the D-port lines.

2.1.3.10 DO — D-Port Output Register

The D-port output register (DO) is a 16-bit read/write register. This register
contains data being written to the D-port lines that are configured as outputs.

Note:

All D-port lines default to input on reset.

2.1.3.11 DDIR — D-Port Direction Register

The D-port direction register (DDIR) is a 16-bit read/write register that allows
individual lines of the D-port to be specified as either input (logic 0) or output
(logic 1) lines. Those signals being used to interface with memory must be pro-
grammed as inputs (logic 0).

2.1.3.12 Bl — B-Port Input Register

The B-port input register (Bl) is a 16-bit read-only register that contains data
being read from the B-port lines.
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2.1.3.13 BO — B-Port Output Register

The B-port output register (BO) is a 16-bit read/write register. This register
contains data being written to B-port lines that are configured as outputs.
When the BO (zero) signal is configured as an output, the value of the LSB of
the BO register is used to determine whether or not to branch when a BIOZ
(branch on I/O status = 0) instruction is executed (see subsection 2.1.3.14,
BDIR — B-Port Direction Register). When the B15 signal is configured as an
output, its value is the logical OR of the XF bit of status register ST1 and the
MSB of the BO register. Since the XF bit defaults to a logic high on reset, the
XF bit must be cleared if you desire the MSB of the BO register to determine
the output value of the B15 signal. On the other hand, since the MSB of the
BO register does not have a defined value upon reset, the MSB of the BO reg-
ister must be cleared if you desire the XF bit to determine the output value of
the B15 signal.

I 1

Note:

All B-port lines default to input on reset.

2.1.3.14 BDIR — B-Port Direction Register

The B-port direction register is a 16-bit read/write register that allows individu-
al lines of the B port to be specified as either input (logic 0) or output (logic 1)
lines. Programming the BO signal as an input allows it to be used the same as
the BIO signal of the TMS320C25. However, if the BO signal is programmed
as an output and a BIOZ instruction is executed, the value of the LSB of the
BO register determines whether or not the branch is taken. The B15 signal can
be used the same as the XF signal of the TMS320C25 by programming it as
an output and clearing the MSB of the BO register.

2.1.3.15 ADAC — Sigma-Delta ADC/DAC Control Register

The sigma-delta ADC/DAC control register is a 6-bit register that:

(1 Allows the sigma-delta ADC and DAC blocks on the MSP58C80 to be
placed in a low-power state.

[ Indicates the status of ADC and DAC processing.

(1 Allows the ADC FIR filter to be bypassed.

O Setsthe DAC sample rate to be the nominal rate or twice the nominal rate.

By default, the sigma-delta ADC and the sigma-delta DAC run at the same
rate. By settingthe ADC FIR disable bitin the ADAC memory-mapped register,
the FIR filter is bypassed and ADC samples are written to the sigma-delta ADC
(SDAD) memory-mapped register at four times the nominal rate. In this case,



Memory Organization

a software filter can be used in place of the hardware FIR filter. By setting the
DAC rate bit in the ADAC memory-mapped register, the DAC samples in the
sigma-delta DAC (SDDA) memory-mapped register are read and converted
at twice the nominal rate. In this case, the DAC filter high-frequency cutoff is
twice the nominal cutoff and stop-band noise increases.

An SDINT interrupt is generated whenever an ADC conversion or a DAC con-
version (or both) has been completed. The ADC status bitin the ADAC register
is set when an ADC conversion has been completed, and the DAC status bit
is set when a DAC conversion has been completed.

The ADC and DAC status bits are both cleared by a reset. In addition, the ADC
status bit is cleared by reading the SDAD memory-mapped register or by dis-
abling analog-to-digital conversion (by clearing bit 0 of the ADAC memory-
mapped register). The DAC status bit is cleared by writing to the SDDA
memory-mapped register or by disabling digital-to-analog conversion (by
clearing bit 1 of the ADAC memory-mapped register).

Table 2-8. Sigma-Delta ADC/DAC Control Register (ADAC)

Bit Name Control Description

0 ADC Enable Logic 1 enables analog-to-digital conversion
(Read/Write)

1 DAC Enable Logic 1 enables digital-to-analog conversion
(Read/Write)

2 ADC Status Logic 1 indicates a valid ADC sample has been buffered
(Read only)

3 DAC Status Logic 1 indicates a valid DAC buffer has been read by the DAC
(Read only)

4 ADC FIR Disable Logic 1 disables the ADC FIR low-pass filter, allowing the hardware filter to be
(Read/Write) replaced by a software filter. When the FIR filter is disabled, samples are written

to the SDAD buffer at four times the nominal rate.

5 DAC Rate Logic 1 causes the DAC conversion to be performed at twice the nominal DAC

(Read/Write) sample rate.

2.1.3.16 SDAD — Sigma-Delta ADC Input Register

The sigma-delta ADC input register (SDAD) is a 16-bit read-only register that
contains the input value read by the sigma-delta ADC.

2.1.3.17 SDDA — Sigma-Delta DAC Output Register

The sigma-delta DAC output register (SDDA) is a 16-bit read/write register
that contains the output value to be written to the sigma-delta DAC.
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2.1.3.18 SAAD — Successive-Approximation ADC Register

The successive-approximation ADC register (SAAD) is a 10-bit register that
contains the result of the successive-approximation ADC conversion. It also
contains control bits to select which analog input is used.

PRPR i A RSP . |

1/ fo el m fmd AN
Die £—J. ouccessive-Approxirrdatior AUV neyister (OAALD

15 [14 [13 [12 [ 11 [ 10 9 8 76|5|4|3|2|1|o

1 1 1 1 1 1 MX1 MXO0 ADC Value (Read Only)
(Read/Write) | (Read/Write)

Table 2-10. Successive-Approximation ADC Input Selection

MX1 MX0 Result

0 0 ADMO selected
0 1 ADM1 selected
1 0 ADM2 selected
1 1 No channel selected

The successive-approximation ADC initiates a conversion immediately follow-
ing a read from the SAAD register. When the MSP58C80 is reset, the SAAD
register contains the value FFOOh, which indicates that no analog input chan-
nel is selected. Before reading the first data value after the reset, the following
sequence must happen.

1) Select a MUX channel.

2) Wait at least one successive-approximation ADC clock cycle (see
Figure 2-5).

3) Prime the SAAD register with a dummy read.

To ensure data integrity of successive-approximation ADC values, all of the
following conditions must be met.

(O Allow eight successive-approximation ADC clock cycles between reads
of the SAAD register.

[J Allow one successive-approximation ADC clock cycle between selecting
a MUX input and reading the SAAD register. This delay allows the input
to stabilize before the conversion is initiated.

(O Allow two successive-approximation ADC clock cycles between reading
the SAAD register and changing the MUX input. This delay prevents the
input from changing before it is sampled.

With a 4.096-MHz external crystal, the successive-approximation ADC clock
rate is 128 kHz. Therefore, reads from the SAAD can be performed at 16 kHz.
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2.1.4 1/0-Mapped Registers

The MSP58C80 can address 16 locations in the 1/0 space using the IN and
OUT instructions. The lower eight addresses are external I/O expansion regis-
ters, and the upper eight addresses are internal I/O-mapped registers and re-
served registers. If the MSP58C80 is performing a prefetch-read or a postwrite
and an internal I/O-mapped register is read from or written to, program execu-
tion is halted until the prefetch-read or postwrite is finished. The I/O registers
are numbered in Table 2—11 from Oh through Fh, with the number of each reg-
ister indicating its I/0O address.

Table 2-11. I/O-Mapped Registers

Address Abbreviation Name

Oh-7h — External I/O expansion registers

8h ADB Alternate data buffer for read without prefetch

Sh AAL Alternate address low register

Ah AAH Alternate address high register

Bh — Reserved

Ch ADBP Alternate data buffer for prefetch-read/
postwrite

Dh AALP Alternate address low register for
prefetch-read

Eh-Fh — Reserved

2.1.4.1 ADB — Alternate Data Buffer for Read Without Prefetch

The alternate data buffer for read without prefetch (ADB) is a 16-bit register.
Performing an IN from this location reads a value that has been fetched from
the alternate data space by a previous prefetch-read. Using this location does
not initiate a new prefetch-read.

2.1.4.2 AAL — Alternate Address Low Register

The alternate address low register (AAL) is a 16-bit register. Performing an
OUT to this location writes to the lower 16 bits of the 24-bit alternate address
register . Since writing to the AAL does not initiate a prefetch-read, this register
is generaily used when preparing for a postwrite operation.

2.1.4.3 AAH — Alternate Address High Register

The alternate address high register (AAH) is an 8-bit register. Performing an
OUT to this location writes to the upper 8 bits of the 24-bit alternate address
register.
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2.1.4.4 ADBP — Alternate Data Buffer for Prefetch-Read/Postwrite

The alternate data buffer for prefetch-read/postwrite (ADBP) is a 16-bit regis-
ter. Performing an IN from this location reads a value that has been fetched
from the alternate data space by a previous prefetch-read and also initiates a
new prefetch-read. Performing an OUT to this location initiates a postwrite.

2.1.4.5 AALP — Alternate Address Low Register for Prefetch-Read

The alternate address low register for prefetch-read (AALP) is a 16-bit register.
Performing an OUT to this location writes to the lower 16 bits of the 24-bit alter-
nate address register and also initiates a prefetch-read.

2.1.5 Addressing the Alternate Data Space

The MSP58C80 can address 16M words of alternate data memory. Prefetch-
read from and postwrite to alternate data memory are done by way of internal
1/0-mapped registers. The procedures for performing these operations are de-
scribed in the following subsections.

2.1.5.1 Prefetch-Read From Alternate Data Space

The following procedure performs a prefetch-read from an alternate data
space (see Example 2-1).

1) Perform an OUT instruction with the AAH I/O-mapped register to load the
upper 8 bits of the 24-bit alternate address register. When there is a prior
prefetch-read or postwrite in progress, the MSP58C80 completes the prior
operation before continuing with the OUT instruction.

2) Perform an OUT instruction with the AALP 1/O-mapped register to load the
lower 16 bits of the 24-bit alternate address register. The MSP58C80 initi-
ates a prefetch and then increment the alternate address register.

3) Perform an IN instruction with the ADBP |I/O-mapped register. The
MSP58CB80 provides the data immediately after the previous prefetch has
been completed. Otherwise, the MSP58C80 waits for the previous pre-
fetch to complete before providing the data. In either case, the MSP58C80
initiates a new prefetch and then increments the alternate address regis-
ter. This step can be repeated to get more data from consecutive locations.
To take advantage of the prefetch-read capability, the IN instructions must
be spaced far enough apart so that one prefetch-read has time to finish
before the next is initiated. Also, the instructions between the IN instruc-
tions must be located in the internal program space and must address only
internal locations.
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4) Perform an IN instruction with the ADB I/O-mapped register to read the
last value in the sequence.

Example 2-1. Prefetch-Read From Alternate Data Space

LDPK page ; Set up data memory page pointer

LACK value1 ; [ACC] = upper portion of alternate space address
SACL upper ; ACC value stored in internal location “upper”
LALK value2 ; [ACC] = lower portion of alternate space address
SACL lower ; ACC value stored in internal location “lower”
LARP ARO ; Select auxiliary register 0

LRLK ARO,data ; [ARO] = internal address where data is stored
OUT upper,aah  ; Set up alternate address register
OUT lower,aalp ; and initiate a prefetch-read

; If you want to read only one value from the alternate space,

; the “IN *+,adbp” instructions can be eliminated. If you want

; to take advantage of the prefetch-read, all of the instructions that

; access the aalp, adbp, and adb registers need to be separated by instructions
; located in the internal program space that do not access any of the

; external spaces.

IN *+,adbp ; Read prefetched value and initiate next prefetch
IN *+,adbp ; Read prefetched value and initiate next prefetch
IN *+,adb ; Read final value without initiating another prefetch

2.1.5.2 Postwrite to Alternate Data Space

The following procedure performs a postwrite to an alternate data space (see
Example 2-2).

1) Perform an OUT instruction with the AAH 1/0O-mapped register to load the
upper 8 bits of the 24-bit alternate address register. When there is a prior
prefetch-read or postwrite in progress, the MSP58C80 completes the prior
operation before continuing with the OUT instruction.

2) Perform an OUT instruction with the AAL I/O-mapped register to load the
lower 16 bits of the 24-bit alternate address register.

3) Perform an OUT instruction with the ADBP I/O-mapped register. The
MSP58C80 begins a postwrite and immediately continues program
execution unless a prior postwrite has not been completed. In that case,
the MSP58C80 halts program execution until it is completed, then begins
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the new postwrite and continues with program execution. In either case,
the MSP58C80 increments the alternate address register after completing
the postwrite. This step can be repeated to write more data to consecutive
locations. To take advantage of the postwrite capability, the OUT instruc-
tions must be spaced far enough apart so that one postwrite has time to
finish before the next one is initiated, and the instructions between the
OUT instructions must be located in the internal program space and ad-
dress only internal locations.

Example 2-2. Postwrite to Alternate Data Space

2.1.6

2-24

LDPK page ; Set up data memory page pointer

LACK value1 ; [ACC] = upper portion of alternate space address
SACL upper ; ACC value stored in internal location “upper”
LALK value2 ; [ACC] = lower portion of alternate space address
SACL lower ; ACC value stored in internal location “lower”
LARP ARO ; Select auxiliary register 0

LRLK ARO,data ; [ARO] = internal address where data is stored
OUT upper,aah  ; Set up alternate address
OUT lower,aal ; register

; If you want to take advantage of the postwrite, all of the following
: OUT instructions need to be separated by instructions located in the
: internal program space that do not access any of the external spaces.

OUT *+,adbp ; Postwrite to alternate space

OUT *+,adbp ; Postwrite to alternate space

Interfacing with Standard Memory

The following signals are used for controlling standard memory accesses:

g

Coo

(I

R/W controls the direction of data transfer.
STRB provides timing for the data transfer.

ALATCH doubles as a demultiplexing latch signal for 24-bit multiplexed
addresses and as a time-multiplexing signal to select the lower or upper
byte when interfacing to byte-wide memories.

AS, PS, DS, and IS indicate which of the external spaces is being ac-
cessed.
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The external memory interface can be configured to work with both wide
(16-bit) and narrow (8-bit) standard memory. For wide memory, a single ac-
cess is performed for each 16-bit word, but for narrow memory a lower-byte
access and an upper-byte access are performed for each 16-bit word.
Table 2-12 shows how the address bus is used for standard memory cycles.

Table 2—12. Standard Memory Address Bus Bit AssignmentsT

Internal Address Bits for Internal Address Bits for
Program, Data, or I/O Space Alternate Data Space
Transfer Data Word Transfer Data Word
External (Wide Memory) or Latch (Wide Memory) or
Address Lines on Data Bytes High-Order Data Bytes
Address Bus (Narrow Memory) Bits (Narrow Memory)
ALATCH? c0 — c0
A0 a0 a0 a0
A1 al al al
A2 a2 a2 a2
A3 a3 a3 a3
A4 a4 a4 a4
A5 ab ab a5
A6 a6 a6 a6
A7 a7 a7 a7
A8 a8 al6 a8
A9 a9 al7 a9
A10 al0 al8 al0
A1 ail al9 ail
A12 alz a20 al2
A13 al3 a21 ai3
A14 al4 a22 ala
A15 al5 a23 als
1 — = undetermined

Ax = external address line

ax = internal address bit (generated by software)

cx = internal byte counter (generated by the MSP58C80 memory interface logic)
} ALATCH is only used as an address line for narrow-memory data transfers.
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If standard wide memory is being used, none of the 16 D-port signals are avail-
able for use as general I/O signals. However, if standard narrow memory is be-
ing used, the eight most significant D-port signals are available for use as gen-
eral I/O signals. The signals used for memory interfacing must be programmed
as inputs by appropriately loading the DDIR memory-mapped register (see
subsection 2.1.3.11, DDIR — D-Port Direction Register).

For standard wide memory in the program, data, or I/O space, the address bus
lines carry the internal 16-bit address with no need for a multiplexing signal
(see Figure 2—6 and Figure 2-7). The STRB signal going low indicates the ad-
dress is valid, and the STRB signal going high indicates the read or write op-
eration can be performed (i.e., data valid).

Figure 2—6. Standard Wide-Memory Read Cycle (Program, Data, I/O Space)

rciock N\ N N NN\ N\ NS S

aooress ZXZEDHC ATS-AD

ta(A)1 |

| >
! (See Note 1)

_

|
le
|
e tcR1
PS. DS, 1S \ ! /k (See Note 2)

STRB

RW

Notes 1) Data is latched on the rising edge of STRB.
2) tcR1 (read cycle time) = 4 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state is
inserted at the vertical line). R/W is high during entire read cycle.
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Figure 2-7. Standard Wide-Memory Write Cycle (Program, Data, I/O Space)

rcock N N N O NN\ N\
ADDRESS  IRREIX AT5-A0

DATA (WRITE) ————K D15-DO >

[ »l
RW ﬂ\ /k
e tewi >
PS, DS, 1S N\ | /k (See Note)

Note  tcw1 (write cycle time) = 4 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state is
inserted at the vertical line).

For standard narrow memory in the program, data, or I/O space, the address
bus lines carry the internal 16-bit address, with ALATCH providing the LSbyte
for the physical memory devices to multiplex the upper and lower bytes of a
given 16-bit word (see Figure 2—8 and Figure 2-9). When ALATCH is low, the
LSbyte of the internal data word is transferred. When ALATCH is high the
MSbyte of the internal data word is transferred. STRB pulses low and high
once while ALATCH is low and once after ALATCH goes high. In this way,
STRB supplies the timing for two read or write operations, indicating that the
address is valid when it goes low and indicating that the read or write operation
can be performed when it goes high.
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Figure 2-8. Standard Narrow-Memory Read Cycle (Program, Data, /O Space)

pLctock N NN\ NN N NN NN
ADDRESS XXX A15-A0 |
|

l ta(A)3

Y

[ ta(ALATCH)1 — ¥ l— ta(ALATCH)
— ta(a)g | i

| tag)2 —* | ta(s)2
STRB y LT—/_T—L

| 1L

k

(See Note 1)

ALATCH ’l\| | /
RW | | |
| | N
o [ | tcR2 l g
PS, DS, IS \ : : /" (See Note 2)

Notes 1) Data is latched on the rising edge of STRB.
2) tcR2 (read cycle time) = 8 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state is
inserted at the vertical lines). R/W is high during entire read cycle.

Figure 2-9. Standard Narrow-Memory Write Cycle (Program, Data, I/O Space)

PLLCLOCK " U/ " U v v V" V" "
ADDRESS m A15-A0
—X

| I
DATA (WRITE) D7-DO (Low Bvte) )ﬁ D7-DO (High Byte) D
— tsy(D)2 f—tsu(D)2 1——'||

— lsu(A)3,

I
| |
ISu(ALATCH)1 ‘r—" ‘ | f— : f— ta(ALATCH)2
tsu(A)2 | | | l |
STRB ! |
o — | ‘
ALATCH T - i
B L | | ]
RW ——————— | we | ) —
| I
—_— — — L i ‘ [ J
1 cW2 I ————
PS, DS, IS — | } (See Note)

Note: towo (write cycle time) = 8 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state
is inserted at the vertical lines)
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For standard wide memory in the alternate data space, ALATCH goes low
wheninternal address bits a16 —a23 need to be latched from address bus lines
A8-A15 (see Figure 2—10 and Figure 2—11). STRB then goes low to indicate
that internal address bits a0—a15 are available on address bus lines AO-A15
and goes high to indicate that the read or write operation can be performed.

Figure 2—10. Standard Wide-Memory Read Cycle (Alternate Data Space)

pLLcLock N NN\ NN NSNS
ADDRESS m A15-A8 (High Address) X A15-A0 (Low Address)
{: ta(LA)1 { »
|
— a(S)3 —
STRB \ /" (See Note 1)

ALATCH \ /

R/W
e tcR3

- le—

[ R S E—

N|
»
/ (See Note 2)

Notes 1) Data is latched on the rising edge of STRB.
2)tcR3 (read cycle time) = 8 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state
is inserted at the vertical line). R/W is high during entire read cycle.

Figure 2—-11. Standard Wide-Memory Write Cycle (Alternate Data Space)

riLctock o NSNS
ADDRESS m A15-A8 (High Address) X A15-A0 (Low Address)

|

L
DATA (WRITE) ———JI( Di5-D0 >

|

AS

T
f— tsy(LA)1
tsu(D)3 } H
STRE  tsu(HAY — sy \——i/
ALATCH \ |
b twa | —
RW k | /J
tew3 I
i

o
/" (See Note)

Note: towa (write cycle time) = 8 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait
state is inserted at the vertical line).

For standard narrow memory in the alternate data space, ALATCH goes low
when internal address bits a16—a23 need to be latched from address bus lines
AB-A15 (see Figure 2—12 and Figure 2—13). STRB pulses low and high once
while ALATCH is still low and once after ALATCH goes high. In this way, STRB
supplies the timing for two read or write operations, indicating that address bits
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a0—a15 are available on address bus lines AO— A15 when STRB goes low and
indicating that the read or write operation can be performed when it goes high.
In addition, ALATCH provides the LSbyte for the physical memory devices to
multiplex the upper and lower bytes of a given 16-bit word. When ALATCH is
low, the LSbyte of the internal data word is transferred. When ALATCH is high
the MSbyte of the internal data word is transferred.

Figure 2—12. Standard Narrow-Memory Read Cycle (Alternate Data Space)
PLLCLOCK \/ /" " """\

ADDRESS XXX A15-A8 (High Address) x A15-A0 (Low Address)
|
E— ta(LA)2I—ﬁ

|
f | ta(LA)3 : .1|
f——— ta(ALATCH)3 1 e T la(ALATCH)4
| e | ta(s)4
STRB |r | (See Note 1)
ALATCH \ f
RW

P

(See Note 2)

|

1

[

tcR4

s — i

l
\
i
|
|
|

Notes 1) Data is latched on the rising edge of STRB.
2) toRa4 (read cycle time) = 12 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait
state is inserted at the vertical lines)

Figure 2-13. Standard Narrow-Memory Write Cycle (Alternate Data Space)

PLLCLOCK \/ /v U V" V" V" U U\ NN\ NN\
ADDRESS S XRXIRYATE-AS (High Address] AT5-A0 (Low Address)
| |

DATA (WRITE) — D7—DO|(Low Byte) l D7- igh
| fsutaz —d | b— tsu(D)5 —t
| P ——lsuras — .
IL—— tsu(D)4 A
|

— - |
STRB tsu(HA)2 ———

tsu(ALATCH)3 ]f

|
|‘*——+ 'Su(ALATCH)4

- J

|
ALATCH \ ' f 1
e . ‘ | 4
e — e ————
1 |
le _ N
— { y I
AS owa : (See Note)

I

Note: toywa (write cycle time) = 12 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state
is inserted at the vertical lines).
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The time base for standard memory operations is based on the PLL clock and,
inthe case of write operations is synchronized to the instruction cycle. For both
wide and narrow standard memory, the number of wait states controls the
length of time that the STRB signal is held low for a given access. For a com-
plete discussion of memory access time (with and without wait states), see the
discussion of the MEMTYPE memory-mapped register in subsection 2.1.3.8,
MEMTYPE — External-Memory Interface Register.

2.1.7 Interfacing with DRAM
The following signals are used for controlling DRAM accesses:
O R/W controls the direction of data transfer.

(1 RAS and CAS provide the row and column address strobes and the re-
fresh signal.

O AS, PS, DS, and IS indicate which of the external spaces is being ac-
cessed.

Table 2—13 shows the internal address source is multiplexed to the external
memory in two different sequences depending on whether narrow (1-bit) or
wide (4-bit) DRAMs are being used. The bit counter for narrow DRAM causes
the least significant bits of an internal data word to be mapped to lower external
addresses and the most significant bits to be mapped to higher external ad-
dresses. Similarly, the nibble counter for wide DRAM causes the least signifi-
cant nibbles of an internal data word to be mapped to lower external addresses
and the most significant nibbles to be mapped to higher external addresses.

MSP58C80 Architecture 2-31



Memory Organization

Table 2-13. DRAM Address-Bus Bit Assignmentst

External Address Internal Address Bits for 1-Bit DRAM Internal Address Bits for 4-Bit DRAM
Lines on Address

Bus Row Address Column Address Row Address Column Address
A0 ab c0 — —
Al a6 ct a6 ab
A2 a7 c2 a7 c0
A3 a8 c3 a8 ci
A4 ag a0 a9 a0
A5 alo al alo al
A6 a1 a2 ai a2
A7 al2 a3 al2 a3
A8 ai3 a4 ai3 a4
A9 al5 al4 als al4
A10 al7 alé al7 al6
A1 at9 ail8 at9 a8
A12 a21 a20 a21 a20
A13 a23 a22 a23 a22
Al4 0 0 0 0
A15 0 0 0 0
1 — =undetermined

cx = internal nibble or bit counter (generated by MSP58C80 memory interface logic)
ax = internal address bit (generated by software)
Ax = external address line

For narrow DRAMS, only data signal DDO is used for data transmission, leav-
ing all 16 D-port terminals available for use as general I/O signals (see
Figure 2-14 and Figure 2—-15). When narrow DRAMs are used in the data or
program space, either the 9 or 10 LSbytes of the address bus should be con-
nected to the DRAMSs, permitting a DRAM space of either 256K x 1 or IM x 1.
When narrow DRAMSs are used in the alternate data space, between 9 and 14
LSbytes of the address bus should be connected to the DRAMSs, permitting a
DRAM space of between 256K x 1 and 256M x 1.
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Figure 2—-14. 16-Bit DRAM Memory Read Cycle Using 1-Bit Wide Memory
PLL CLOCK WVWVW/\NWW/W\/VWNWV

ADDRESS—__ Row : X Columno: X__Column 1 : X C L X Colum:n15 ,
RAS N\ | | | | | i
l [ ] I |
CAS 1/ L/ 1/ L _/(SeeNoted)
RW , | | |
le—

g

|
| »
Ps. DS, 15.A8 "\ : Ve

] | | |
l (Slee Note 2) l I l
| | | l |
I [ [ I 1l

Notes 1) Data is latched on the rising edge of CAS.
2) Read cycle time = 72 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state is
inserted at the vertical lines). R/W is high during entire read cycle.

Figure 2-15. 16-Bit DRAM Memory Write Cycle Using 1-Bit Wide Memory
PLL CLOCK\/\/V\/V\/\N\/W\/\/\/V\/WVWW

] | | | |
ADDRESS —( Row : X_Column 0 : X_Column 1 l X see X__Column 15] :
DDO \ | Bit 0 r X Bit 1 I X eoe | X Bit15; / ;
RAS \__| | | | i
| | | | | |
CAS | N 2 N 2 N 2 N 2 R
S\ | | | | | |
RW ; t i % : {
le- | | ! ] I [
hi T ! (See Note) " ' —»
PS, DS, IS.AS \ i ! . l l a
| l | | | |

Note:  Write cycle time = 72 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state is
inserted at the vertical lines).

For wide DRAMs, data signals DO—-D3 are used for data transmission, leaving
the 12 high-order D-port terminals available for use as general I/0 signals (see
Figure 2—16 and Figure 2—17). The programmer must specify the signals be-
ing used for memory interfacing as inputs by appropriately setting the DDIR
memory-mapped register (see subsection 2.1.3.11, DDIR — D-Port Direction
Register). When wide DRAMSs are used in the data or program space, address

A AadA L Ad_AQ A41_AQ gl Ihn A~
line AQ should be ignored and address lines A1-A8 or A1-AS should be con-

nected to the DRAMs, permitting a DRAM space of either 64K x 4 or
256K x 4. When wide DRAMSs are used in the alternate data space, address
line AO should be ignored and between 8 and 13 of the remaining LSBs of the
address bus should be connected to the DRAMs. This allows a DRAM space
of between 64K x 4 and 64M x 4.
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Figure 2-16. 16-Bit DRAM Memory Read Cycle Using 4-Bit Wide Memory
PLL CLOCK WMMWA/WNW
]

ADDRESS Row Column 0 | X_Column 1 | X_Column 2 . X Columln 3 :
RAS —\__ | | | | i
l l | I |
CAS L/ L/ L/ L/ (SeeNote 1)
AW | ! | | / L
e l I (See Note 2) | | |

f

Notes 1) Data is latched on the rising edge of CAS.
2) Read cycle time = 24 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state is
inserted at the vertical lines). R/W is high during entire read cycle.

Figure 2-17. 16-Bit DRAM Memory Write Cycle Using 4-Bit Wide Memory
PLL CLOCK\/\/\/‘T\/\/\/\/‘t\/\/\/\/‘lt/\/\/\/‘lx/\/\/\/‘rx/\/\/\/‘f/\

ADDRESS —__ Row : X_Column 0 : X_Column 1 ] X ColumnzI X_Column 3 l .
DO-D3 \L | Nibble 0 l X_Nibble 1 l X_Nibble 2 l X_Nibble 3 — ]
RAS | | | | | |
| | | | | |
CAS | \__I_/_\_|L/_\_|L/_\_|L_/—"|T_
AW \ ! ! { I % -/
e | | | | | o
¢ ; f (éee Note) f t —
s —————+

Note:  Write cycle time = 24 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state is
inserted at the vertical lines).

The time base for DRAM operations is based on the PLL clock and, in the case
of write operations is synchronized to the instruction cycle. DRAM cycles in
both the wide and narrow modes utilize the enhanced-page-mode feature of
commercially available DRAMs. This feature permits a significant reduction in
the time it takes to read 16 successive bits from 1-bit DRAMs or 4 successive
nibbles from 4-bit DRAMs.

A DRAM refresh cycle has priority over any other external memory operation
but does not interrupt an active acquisition, waiting until the completion of the
operation before performing the refresh cycle. The DRAM refresh cycle is
CAS-before-RAS, eliminating the need for a refresh counter (see
Figure 2—18). The number of refresh-cycle wait states is equal to the number
of wait states selected for the alternate data space in the MEMTYPE memory-
mapped register (see subsection 2.1.3.8, MEMTYPE — External-Memory In-
terface Register).
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Figure 2-18. DRAM Refresh Sequence (All Widths)

PLL CLOCK W\ N\ N\ ANANANNANANANANANANANNANANANAN

ADDRESS ' : ]
DATA : ) )
RAS \ /
CAS \ /

RW 7

S — |
PSDSJISAS ____________/

(See Note)

i i |
| | |
| | |
| | I
| | |
| | | N
1 e —

| I S —

Note: Refresh cycle time = 12 PLL periods with zero wait states (wait state delay of 4 PLL periods per wait state is
inserted at the vertical lines).

2.1.8 Interfacing With External I/O Registers

The IN and OUT instructions supply 4-bit /O addresses with the upper 12 bits
of the address bus being zero-filled. R/W controls the direction of the data
transfer, the IS strobe goes active low, and additional control signals are used
based on the selections in the MEMTYPE memory-mapped register. The
NWS (number of wait states), N/W (narrow/wide format), and D/S (dynamic/
standard memory) parameters selected for the program space in the MEM-
TYPE register control accesses to the I/O space.
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2.2 Interrupts

Vector locations and priorities for all internal and external interrupts are shown
in Table 2-14.

Table 2-14. Interrupt Locations and Priorities

Interrupt Interrupt

Interrupt Location Priority Interrupt Description
RS 0 1 (Highest) External reset signal
INTO 2 2 External user interrupt
SDINT 4 3 Sigma-delta interrupt
CINT 6 4 Real-time counter interrupt

— 8-23 — Reserved locations

TINT 24 5 Internal timer interrupt
RINT 26 6 Serial-port receive interrupt
XINT 28 7 (Lowest)  Serial-port transmit interrupt
TRAP 30 —_ TRAP instruction

The TRAP instruction, used for software interrupts, is not prioritized but is in-
cluded here because it has its own vector location. Each interrupt address has
been spaced apart by two locations so that branch instructions can be accom-
modated in those locations if desired.

When an interrupt occurs, it is stored in the 6-bit interrupt flag register (IFR).
This register is set by the external user interrupt INTO and the internal inter-
rupts SDINT, CINT, TINT, RINT, and XINT. Each interrupt is stored in the IFR
until it is recognized, and then automatically cleared by the TACK (interrupt ac-
knowledge) signal or the RS (reset) signal. No instructions are provided for
reading from or writing to the IFR.

The six interrupts that are stored in the IFR may be masked by using the inter-
rupt mask register (IMR). A logic 1 in bit positions 0 through 5 of the IMR en-
ables the corresponding interrupt, provided that the INTM (interrupt mode) bit
of status register STO is cleared. A logic zero in bit positions 0 through 5 of the
IMR disables the corresponding interrupt. For further details on the IMR, see
subsection 2.1.3.5, IMR — Interrupt Mask Register.

The INTM bit enables or disables all maskable interrupts. INTM = 0 enables
all the unmasked interrupts, and INTM = 1 disables all maskable interrupts.
INTM is set by the DINT (disable interrupt) instruction, the IACK signal, and
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the RS signal, and itis cleared by the EINT (enable interrupt) instruction. Note
that INTM does not actually modify the IMR or IFR.

When an interrupt occurs during a multicycle instruction, the interrupt is not
processed until the instruction is completed. Also, when an instruction is being
repeated because of the RPT (repeat instruction as specified by data memory
value) or RPTK (repeat instruction as specified by immediate value) instruc-
tion, the interrupt is not processed until the repeated execution is finished.

Interrupts cannot be processed between the EINT instruction and the next
instruction in a program sequence. This allows a subroutine to have EINT as
its last instruction before the RET (return from subroutine) instruction, while
ensuring that the return is executed before any interrupts are processed.

2.2.1 Reset Interrupt

Reset (RS) is a nonmaskable external interrupt that can be used at any time
to put the MSP58C80 into a known state. Reset is typically applied after power
up when the machine is in a random state. At power up, the state of the proces-
sor is undefined. For correct system operation after power up, a reset signal
must be asserted low for at least three cycles of CLKOUT1 to ensure a reset
of the device.

Execution starts from location 0 of program memory when the RS signal is tak-
en high. The MSP58C80 can be held in the reset state indefinitely.

The following list describes the state of the MSP58C80 that results from a reset
operation. In this list, binary digits that are not changed by the reset operation
are indicated by the letter X. Any item listed as unchanged is unchanged on
reset provided that power has not been removed. However, if power has been
removed, all such items are undetermined.

1) The following data lines are placed in a high-impedance state:
B B15-B0O=hi-Z
B D15-DO0 = hi-Z
B DX=hi-Z

2) External memory control signals are deasserted by being set to a logic 1:

CAS = 1 (no refresh cycles while RS is asserted)
RAS = 1 (no refresh cycles while RS is asserted)
R/W = 1

ALATCH =1

STRB =1

IS=1

DS =1

PS=1

AS =1
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3) The remaining output lines are set as follows:

A15-A0 = undetermined

CLKOUT1, CLKOUT2 = running at default speed of 512 kHz
DDO =1

TACK = 0 (as for a maskable interrupt)

DIGS=0

DIGL=0

ADCLK =0

4) Table 2—-15 lists the settings for memory-mapped registers.

Table 2-15. Memory-Mapped Register Settings After Reset

Address Name Statust

Oh DRR Unchanged (serial-port receive register is unchanged)

1h DXR Unchanged (serial-port transmit register is unchanged)

2h TIM Set to FFFFh (timer register has maximum value; be-
gins decrementing after RS is deasserted)

3h PRD Set to FFFFh (period register has maximum value)

4h IMR Unchanged (interrupt masking is unchanged)

5h — Reserved

6h RTC Set to 0000h (does not begin decrementing until a non-
zero value is written to it)

7h FREQ Set to E900h (for a 4.096 MHz external crystal this

gives: PLL clock = 2.048 MHz; processor clock = 2.048
MHz; sigma-delta sample rate = 200 Hz; refresh rate =

128 kHz)

8h MEMTYPE Set to 0000h (refresh disabled; all memory is standard
wide with zero wait states)

9h DI Not controlled by MSP58C80 (D-port input is deter-

mined by external levels)

Ah DO Unchanged (D-port output is unchanged)

t Those registers listed as unchanged are unchanged only when power has not been removed.
Otherwise, they are undetermined.
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Table 2—-15. Memory-Mapped Register Settings After Reset (Continued)

Address Name Statust

Bh DDIR Set to 0000h (D port configured as input; since MEM-
TYPE is initialized to work with standard wide memory,
DDIR is initialized to allow the entire D port to be used
for interfacing with memory)

Ch BI Not controlled by MSP58C80 (B-port input is deter-
mined by external levels)

Dh BO Unchanged (B-port output is unchanged)

Eh BDIR Set to 0000h (B port configured as input)

Fh —_ Reserved

10h ADAC Set to FFCOh (sigma-delta ADC and DAC are disabled;

no ADC or DAC samples processed; ADC and DAC
operating at nominal sample rate)

11h SDAD Set to 0000h (sigma-delta ADC input is cleared)

12h SDDA Set to 0000h (sigma-delta DAC output is cleared)

13h SAAD Set to FFOOh (successive-approximation ADC input is
cleared; no channel is selected)

14h - 17h — Reserved

1 Those registers listed as unchanged are unchanged only when power has not been removed.
Otherwise, they are undetermined.

5) Internal I/O-mapped registers are unchanged.

6) The status registers are set as per the TMS320C25 (see Table 2-16 and
Table 2-17).

Table 2—16. Status Register STO Reset Setting

15|14|13 122 11 [10] o 8|7|6|5|4|3|2|1|o

ARP OV |OVM | 1 [INTM DP
STo=| X X X 0 X 1 1 X X X X X X X X X

Table 2—-17.Status Register ST1 Reset Setting

15|14|131211109876543210

ARB CNF | TC [SXM | C 1 1 |HM | FSM | XF | FO | TXM PM

STi=| X X X 0 X 1 1 1 1 1 1 1 0 0 0 0
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These settings indicate that:

No overflow has occurred.

The interrupts are disabled.

The internal RAM block B0 is configured as data memory.

The sign-extension mode is on.

The carry bit is set.

The serial port is configured to use frame synchronization pulses.
The external flag is set.

The serial-port registers are configured for 16-bit words.

The FSX signal is configured as an input.

The multiplier 32-bit product is loaded to the ALU without shifting.

7) Other registers are set as follows:

B [IFR =0 (no interrupts pending)
B RPTC =0 (repeat counter is cleared)
B PC = 0000h (execution begins at program memory location 0)

8) RAM is unchanged.
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2.3 Analog and Digital Converters

The MSP58C80 and an external companion device, the MSP58C20, provide
a voice-band ADC and DAC (see Figure 2—19 and Appendix E). The analog
section of the sigma-delta convenrters is isolated in the MSP58C20, which com-
municates with the MSP58C80 using a minimum of four interface lines (see
Table 2—-18). All decimation and interpolation is performed by dedicated digital
filters on the MSP58C80, placing no software overhead on the DSP core or
its memory.

The DAC can synchronously operate in full duplex with the ADC. The DAC can
be set to operate at the nominal or double the nominal sample rate by way of
the ADAC memory-mapped register (see subsection 2.1.3.15, ADAC — Sig-
ma-Delta ADC/DAC Control Register). The ADC can also be set by way of the
ADAC register to run either at the nominal sample rate or at four times the nom-
inal sample rate. When the ADC runs at the nominal sample rate, a 64-tap
mask-programmed FIR low-pass filter is used. When the ADC runs at four
times the nominal sample rate, the FIR filter is bypassed and a custom digital
filter can be implemented in software.

A single interrupt, SDINT, is provided for both the sigma-delta ADC and DAC
since the sample rates are synchronous. When the interrupt is generated, the
ADC and DAC status bits in the ADAC memory-mapped register indicate
whether one or both of the converters have processed a sample. The nominal
sample rate is determined by the PLL-clock setting and the sigma-delta predi-
vider, which are selected with the FREQ memory-mapped register (see
subsection 2.1.3.7, FREQ — Frequency Control Register).

A successive-approximation ADC is included on the MSP58C80 for systems
needing to monitor low frequency or dc signals. The successive-approxima-
tion ADC is designed to offer medium performance at relatively slow conver-
sion times. The successive-approximation ADC value is buffered in the lower
8 bits of the SAAD memory-mapped register with Vpp represented by FFh and
Vgg represented by 00h. No interrupts are generated, but a new conversion
is initiated after each read from the SAAD register. With a 4.096-MHz external
crystal, the SAAD should not be accessed more rapidly than 16 kHz. Before
reading the first data value from the SAAD after a reset, this register must be
primed with a dummy read. One of three analog signals may be switched to
the successive-approximation ADC through an on-chip analog multiplexer.
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Figure 2—-19. Oversampling Digital Filters in the MSP58C80

MSP58C80 External Interface

DIGS DIGL ADIN
2 Bits 1.024 MHz 1 Bit
fg =512 kHz fs = 1.024 kHz
Digital P CIC-3
Modulator -~ 32:1 Decimation
16 Bits A 16 Bits
fs = 128 kHz fg = 32 kHz
CiC-2 ¢ L 64 Tap FIR
1:4 Interpolation Linear Phase
L 4:1 Decimation
16 Bits 3 > Bp =3.4 kHz
fg =32 kHz B = 4.6 kHz
64/32TapFIR  |¢—@ RR =+0.3dB
Linear Phase s=60dB
1:4/1:2 Interpolation 16 Bits
16 Bits A v fs=8kHz
fs = 8/16 kHz MUX
SDDA (16)
A ADAC (8) SDAD (16)
16 Bits Input Clock to 16 Bits
fs = 8/16 kHz Sigma-Delta fg = 8 or 32 kHz
ADC/DAC Block
4.096 MHz
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MSP58C80 Internal Interface (To Data Bus)

Note: fg = sampling frequency

Bp = band-pass cutoff frequency
Bs = band-stop cutoff frequency
Rp = pass-band ripple

Rs = stop-band ripple



Table 2—18.MSP58C80/MSP58C20 Connections

Analog and Digital Converters

MSP58C20 MSP58C80
Terminal Terminal
DIGL DIGL
DIGS DIGS
ADOUT ADIN
ADCLK ADCLK
PWDA User-defined
PWAD User-defined

MSP58C80 Architecture
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2.4 Low-Power Operation

2-44

The MSP58C80 is designed to be used in a single-processor environment with
both DSP and general controller tasks. Many control functions require much
less processing power than do DSP functions. Unfortunately, most processors
have a fixed master oscillator with a speed dictated by the peak requirements
of the DSP algorithm. This leads to excessive average power consumption,
which is undesirable for many consumer applications.

The MSP58C80 uses a flexible clock control system to solve this peak-perfor-
mance/average-power dilemma. Through software control, the PLL clock can
be adjusted, making it possible to dynamically manage power consumption.
In addition, the processor clock has a control that is independent of other func-
tional blocks. Since the majority of the power is consumed by the DSP core,
reducing the processor clock allows the power to be scaled down proportional-
ly. The processor-clock rate can be modified between instruction cycles to
yield the desired performance or power consumption by changing the proces-
sor-clock predivider in the FREQ memory-mapped register (see
subsection 2.1.3.7, FREQ — Frequency Control Register). Since this control
is independent of the sigma-delta sample rate and the external memory con-
troller, changing the processor-clock predivider does not require interruptions
in the operation of those blocks.

Control bits are provided in the ADAC memory-mapped register to indepen-
dently enable and disable the sigma-delta ADC and DAC circuitry located on
the MSP58C80. When disabled, each block is placed in an initialized, low-
power state. The external MSP58C20 companion device can be placed into
low-power mode by control of the PWAD and PWDA signals by way of general
I/O terminal(s) on the MSP58C80. A logic high level on the PWAD signal
places the ADC portion of the MSP58C20 in low-power mode, and a logic high
level on the PWDA signal places the DAC portion of the MSP58C20 in low-
power mode.

Reducing the speed of system clocks and disabling the sigma-delta circuitry
are the primary means of decreasing power consumption. Executing the IDLE
instruction results in a small additional decrease in power consumption. In or-
der to realize the full benefits of decreasing power consumption, B-port and
D-port signals need to be programmed either as outputs that have fixed logic
levels or as inputs that are driven to Vgg or Vpp.



Chapter 3

The following sections give information on using the MSP58C80 in an applica-
tion.

Topic Page
3.1 SoftwarePackage ............cviiiiiiiiiiiii it e 3-2
3.2 ResetCircuitandinterrupts ..................ciiiiiiiina., 3-3
3.3 Programming the FREQ and MEMTYPE Memory-Mapped

Registers ..... ...ttt i i i i ittt e 3-4
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3.1 Software Package

A software package is included with the MSP58C80 to facilitate the imple-
mentation of a digital telephone answering device. The software includes
4.875 kbps and 7.4 kbps modified code-excited linear prediction (MCELP)
speech analysis and synthesis routines which can record and play back outgo-
ing and incoming messages. There is also a linear predictive coding (LPC)
synthesis routine that allows day/time stamp and voice-menuing functions to
be implemented with prerecorded, edited speech. The other routines included
in the software package are voice activity detection (VAD), dual-tone multifre-
quency (DTMF) or touch-tone detection and generation, call progress tone
(CPT) detection, autodisconnect, ring detection, real-time clock (RTC) han-
dling, near-end echo cancellation, and miscellaneous control code, which in-
cludes ARAM error management.

Table 3—1 indicates the processor requirements of the Tl-supplied software
package. In the worst case, 14.32 MIPS are required by the software package,
leaving approximately 2 MIPS for customer-specific code. There are 9928
words of ROM available and 134 words of RAM available for the customer
code in the worst case.

Table 3—1. Processor Requirements of TI-Supplied Software
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Function MIPS  ROM Words RAM Words
MCELP analysis + VAD 10.3t 837t
45187+
MCELP synthesis + VAD 4 574
LPC synthesis 3 1294t 183
DTMF generation <1.4 182t 5
DTMF detection <12t 2771 41t
CPT detection <15t 3611 45t
Ring detection <0.3 721 5
RTC handling <0.02t 771 3t
Miscellaneous control code <1.2t 3771t 252t
Total value 16.384 20480 1312
Worst caset 14.32 10552 1178
Left for control functions in worst case 2.064 9928 134

T ltems that are used to calculate worst case.
% This number combines both the MCELP analysis + VAD and the MCELP synthesis + VAD.



Reset Circuit and Interrupts

3.2 Reset Circuit and Interrupts

After the MSP58C80 has recognized a high level on RS, any negative-going
transition on the INTO line that meets the minimum INTO pulse width is recog-
nized as an interrupt request. Negative-going transitions that do not meet the
minimum INTO pulse width also have a possibility of being recognized. There-
fore, when an interrupt pending condition is not desired, care must be used to
ensure that INTO does not glitch low (even if the glitch is of a short duration)
after RS goes high.
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3.3 Programming the FREQ and MEMTYPE Memory-Mapped Registers

When refresh is enabled, there are several MSP58CB80 constraints that need
to be observed in programming the FREQ and MEMTYPE memory-mapped
registers:

(1 The time required to perform one refresh must be less than the requested
refresh period (see Section C.1, PLLFG and NWS Settings To Avoid If Re-
fresh Is Enabled).

(1 The requested refresh period must be greater than the instruction period
(see Section C.2, PLLFG and PCPD Settings To Avoid If Refresh Is En-
abled).

[ The time required to perform one DRAM write must be less than the re-
quested refresh period (see Section C.3, Settings To Avoid If Dynamic
Memory Reads and Writes are Performed and Refresh Is Enableq).

3 Thetime required to perform one SRAM/ROM/EPROM write must be less
than the requested refresh period (see Section C.4, Settings To Avoid If
Standard Memory Reads and Writes are Performed and Refresh Is En-
abled).

(O The timing requirements for any external memory devices must be com-
patible with the MSP58C80 for each PLLFG setting and NWS setting used
by the application (see Appendix B).

An increase in wait-state value should precede an increase of the PLL clock
rate, and a decrease in wait-state value should follow a decrease of the PLL
clock rate. This results in a temporary, transitional setting as shown in item 2
of the following sequence:

1) High PLL speed, large NWS setting
2) Low PLL speed, large NWS setting
3) Low PLL speed, small NWS setting

In applications which change PLL clock rate, it is important to verify the transi-
tional setting as well as the high-speed and low-speed settings. If the transi-
tional setting violates any timing requirements, an intermediate-speed setting
must be chosen that avoids this problem:

(O High PLL speed, large NWS setting
(1 Intermediate PLL speed, large NWS setting

] Wait until frequency reaches intermediate-speed setting (can take a few
instruction cycles)
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(1 Intermediate PLL speed, small NWS setting
(1 Low PLL speed, small NWS setting

To change from high-speed to low-speed operation, this sequence is followed.

To change from low-speed to high-speed operation, the reverse of this se-
quence is followed.

Applications 3-5
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Chapter 4

_ MSP58C80 Development Tools

The EVM58C80 is a desktop development tool that is capable of emulating the
MSP58C80 at full speed (65.536 MHz). The EVM58C80 can be connected by
an RS-232 cable to any host computer running ANSI terminal emulation soft-
ware. For example, the EVM58C80 can be used with an IBM PC or compatible
computers and with Apple™ Macintosh™ computers. The optional AIB58C80
audio interface board is a simple target system that can be used with the
EVMS58C80 for product development.

Topic Page
41 EVMS58CS80 In-CircuitEmulator ............cc.cciiiiiiiinnnnnnnn 4-2
4.2 EVM58C80 Monitor-Mode Commands .....ccovvvininernnnnnennn 4-9
4.3 EVMS58C80 Debug-Mode Commands ..............ccvvevvnnnn.. 4-14
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EVM58C80 In-Circuit Emulator

4.1 EVM58C80 In-Circuit Emulator

The EVM58C80 SE pod contains a MSE58C80 chip (a MSP58C80 emulator
for development use only), four emulation connectors with connector pins
numbered 1-100, and two 40-pin cables (see Figure 4-1).

Figure 4-1. EVM58C80 SE Pod

4-2

Pod Cable 1 (top) and Pod Cable 2 (bottom)

51 52 20 32 39 29

MSES58C80

79 80 go 100 2 1

81 99

The SE pod is connected to your target board using the four emulation connec-
tors. The emulation connector pins allow emulation of MSP58C80 signal func-
tions. The emulation connector pin numbers correspond to the MSP58C80 ter-
minal numbers described in Table 1—1. If your target board has a PQFP foot-
print but cannot accommodate the emulation connectors, an adapter from
Emulation Technology can be used (part numbers EPP-100-QF06SA and
MX-100—-QF06-SUB). The SE pod is connected to the EVM58C80 box using
two cables, pod cable 1, and pod cable 2 (see Figure 4—1 and Figure 4-2).



EVM58C80 In-Circuit Emulator

Figure 4-2. EVM58C80 Box (Front View)

Pod Cable 1
Power Trace Pod
LED Connector

O Pod Cable 2

Your target board must do the following (these functions are all performed by
the AIB58C80 shown in Figure 4—4):

(1 Provide a 4.096-MHz oscillator circuit (see Figure 1-3)

(1 Provide a PLL filter (see Figure 1-3)

(1 Drive all input signals

(O Supply power to appropriate pins (see the following description)

In order to supply power to the MSE58C80, a jumper must be placed either
between EO and E1 or between EO and E2 on the SE pod (see Figure 4-1).
When the jumper is placed between E0 and E1, all MSE58C80 Vpp terminals
(except ADCVpp and PLLVpp) are powered by the EVM58C80. When the
jumper is placed between EO and E2, all MSE58C80 Vpp terminals (except
ADC Vpp and PLL Vpp) are powered by the emulation connector Vpp termi-
nals. Inthis case, your target board powers the MSE58C80 Vpp terminals. The
following connector terminals must have power separately supplied, regard-
less of the choice of jumper position:

[ ADC Vpp (terminal 1),
1 ADC Vgg (terminal 100),
O PLL Vpp (terminal 51),
[ PLL Vgg (terminal 50).

All MSE58C80 Vgg terminals are common with all emulation connector Vgg
terminals (except ADC Vgg and PLL Vgg).

RS (terminal 39) is processed by the EVM58C80 before it is presented to the
MSES8C80. As a result, either a pullup resistor or a reset circuit with a switch
(see Figure 1-4) can be connected to RS. When a pullup resistor is used, the
MSES58C80 can only be reset by the EVM58C80. When a reset circuit with a
switch is used, the MSE58C80 can be reset by the switch or by the
EVM58C80.

The EVM58CB80 has a trace pod that allows up to 16 digital lines to be moni-
tored every instruction cycle. The trace pod has a total of 18 lines, one of which
supplies the ground reference (see Figure 4-5).
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The EVM58C80 must be connected to an ac power source that fits the follow-
ing specification; 90 V to132 V at 47 Hz to 63 Hz (see Figure 4-3).

Figure 4-3. EVM58C80 Box (Rear View)

Power Reset
Switch Switch

O

AC Power Port RS-232 Baud Rate
(See Note 1)  (See Note 2)  Connector Switches

Note 1) AC power can be 90 V to 132 V at 47 Hz to 63 Hz. However,
if 230 V/50 Hz is printed on the back panel, ac power can also
be 175 V to 264 V at 47 Hz to 63 Hz.

2) This is reserved for future expansion.

If 230 V/50 Hz is printed on the back panel of the EVM58C80, it can also be
used with a 175 V to 264 V at 47 Hz to 63 Hz power source. The EVM58C80
must be connected to the host computer serial port using the RS-232 cable
supplied with the EVM58CB80 (see Figure 4-3). The following software is used
to create an object file and a symbol file that can be uploaded to the
EVM58C80:

DSPAT
DSPLNK?t
DSPHEXT

SYM1 or SYM2 (supplied with the EVM58C80)

T This software can be obtained by ordering a TMS320C2x/C5x C compiler (T part number
TMDS3242855-02).

The assembler (DSPA), linker (DSPLNK), and object format converter
(DSPHEX) are used to create a TI-tagged object file that can be uploaded to

the EVM58C80. The symbol table generator (SYM1 or SYM2) creates a sym-
bol table file that also can be uploaded to the EVM58C80.

ooodd

The PROCOMM PLUS™ software package (for IBM PC or compatible com-
puters) is supplied with the EVM58C80. To use the EVM58C80 at its fastest
communications speed, set the baud rate switches on the back of the
EVMS58C80 for 38400 baud (see Figure 4-3 and Figure 4-6). You should then

launch PROCOMM PLUS, and select the following communications parame-
ters: 38400 baud, no parity, eight data bits, one stop bit.

A program can be uploaded to the EVM58C80 with the DP (transmit from disk
to program memory) command, and a symbol table can be uploaded to the
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EVM58C80 with the DT (transmit from disk to symbol table) command. The
program can then be executed by either using the G (go) command or the SS
(single step) command. The G command executes until an H (halt) command
is issued or until a breakpoint is reached. The SS command causes a single

ingtriintinn ta ha avaniitad
HisSuuLuuvii lU T TATULULTU.

When a program is executed with either the G or SS command, a debug dis-
play appears with the following information:

(1 The name of the nextinstruction to be executed. The instruction hexadeci-
mal and mnemonic form are listed with the argument listed as a symbolic
name if the symbol table has an entry for the argument.

[d Up to eight previous instructions (listed in hexadecimal and mnemonic
form) and the 16-line digital trace value for each instruction

(0 A user-selectable portion of the data space

(O MSE58CB80 registers (accumulator, product register, temporary register,
status registers, auxiliary registers, and stack)

A trace buffer can be displayed with the LT (list trace) command. This display
can be used to view a history of the instructions that have been executed and
the digital trace values recorded along with those instructions. The trace buffer
can hold 4000 single-word instructions.

You can perform many other functions with the EVM58CB80, such as editing
program or data memory, modifying MSE58C80 registers, and moving pro-
gram or data memory. The EVM58C80 commands are described in Table 4—1
and Table 4-2. For a step-by-step description of how to connect hardware to
the EVM58C80 and how to assemble and execute software see Appendix A.

Note:

Please note that the following MSE58C80 resources are reserved for use by
the EVM58C80:

g Four RAM locations (7C-7Fh)
O One stack level
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Figure 4—4. AIB58C80

w

[ ee 7
49 31
[ P9 P2
50 2
51 — 51 8
. Xt | |p3 U1
us
[ P7 79| lso
82 100
P4
[ P6 81 99
U2
+5V  GND

30 /29

P5

Note: J1 = MP/MC control (driven low

when jumper is present)

J2 = INTO control (driven high when jumper is present)

P1 =5-V dc power plug

P2-P5 = Connectors for emulation of MSP58C80

P6 = MSP58C20 audio inT

P7 = MSP58C20 audio outt
P8 = TLC320AC01 audio int
P9 = TLC320AC01 audio outt
S1 = Reset switch

U1 = Footprint for MSP58C80
U2 = 4Mx 1 DRAM/ARAM

U3 = MSP58C20

U7 = TLC320ACO1

X1 = Crystal for MSP58C80/MSE58C80

X2 = Oscillator for TLC320ACO01

1 All audio levels are line-level 0.775 Vrms
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Figure 4-5. EVM58C80 Trace Pod

EVM58C80
External Trace Pod

GND

Reserved = Black

Ground = Black

MSB (bit 15) = Purple LSB (bit 0) = Black
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Figure 4-6. EVM58C80 Baud Rate Switch Settings
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EVM58C80 Monitor-Mode Commands

4.2 EVM58C80 Monitor-Mode Commands

This section gives the commands, syntax, arguments, and command descrip-
tions for the EVM58C80 development tool when in the default monitor mode.
The following list contains the descriptions for the monitor-mode command ar-

guments:

O [xxx] = optional parameter

(] aaaaaaaaaaaaaaaa = alphanumeric label (16 characters)

(1] dddd = destination address (4 hexadecimal characters)

[ eeee = end address (4 hexadecimal characters)

[ ee:eeee =endaddress (6 hexadecimal characters, separated by a colon)

an = single-digit value

QdJ nnnn = address offset value (4 hexadecimal characters)

[ ssss = start address (4 hexadecimal characters)

[ ss:ssss = start address (6 hexadecimal characters, separated by a
colon)

g vvw = value (4 hexadecimal characters)

Special Characters
The following is a list of the special characters accepted by the EVM58C80:

O .— Exit edit mode
[ *— Abort execution of a command
[ <space>— Pause/continue a listing

Table 4—1. EVM58C80 Monitor-Mode Commandst

Command Syntax Description

ADn Examine successive-approximation ADC MUX n (. = exit)
AH [vvwv] Examine/edit high accumulator

AL [vvwv] Examine/edit low accumulator

AM [ss:ssss] View alternate memory, starting at address ss:ssss

AR [n] [vwwV] Examine/edit auxiliary register n

ARB [n] Examine/edit auxiliary register pointer buffer (ARB)

ARP [n] Examine/edit auxiliary register pointer (ARP)

BDn Disable (clear) breakpoint n (BC n can also be used)

BK Halt program execution and show the debug display

T The monitor mode is the default mode when EVM58C80 powers up with DIP switch 7 set in the down position.
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Table 4-1. EVM58C80 Monitor-Mode Commands (Continued)t

Command Syntax
and Attributes

Description

BL

BS n [ssss] [eeee]

Cn]
CA
cB

CNF [n]

DA [ss:ssss]
DB

DD [ssss]
DM [ssss]
DP [ssss]
DPP [nnn]
DS

DT

EA [ss:]ssss
ED ssss

EP ssss

ES

ET [aaaaaaaaaaaaaaaa)

FA [ss:]ssss eeee vvvv

FD ssss eeee vvvv

FO [n]

FP ssss eeee vvvv

FSM [n]

G [ssss]

List breakpoints

Set breakpoint n at ssss through eeee (i.e., define addresses ssss—eeee
to be a breakpoint range)

Examine/edit carry bit (C)
Disable (clear) all breakpoints

Change baud rate (if power is cycled on the EVM58C80, the baud rate
reverts to what is selected by the baud rate switches)

Examine/edit on-chip RAM configuration control bit (CNF)
Transmit from disk to alternate memory, starting at address ss:ssss
Show the debug display

Transmit from disk to data memory, starting at address ssss

View data memory, starting at address ssss

Transmit from disk to program memory, starting at address ssss
Examine/edit data memory pointer (DP)

Transmit from disk an emulator operating system

Transmit from disk a symbol table

Edit alternate memory starting at ss:ssss

Edit data memory starting at ssss

Edit program memory starting at ssss

Enter new symbol

Edit symbol table starting with aaaaaaaaaaaaaaaa

Fill alternate memory with vvvv from ss:ssss through ss:eeee if eeee >
ssss; otherwise, fill alternate memory with vvvv from ss:ssss through
ss+1:eeee

Fill data memory with vvvv from ssss through eeee

Examine/edit format bit (FO)

Fill program memory with vvvv from ssss through eeee
Examine/edit frame synchronization mode bit (FSM)

Go from current PC or ssss

T The monitor mode is the default mode when EVM58C80 powers up with DIP switch 7 set in the down position.
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Table 4—1. EVM58C80 Monitor-Mode Commands (Continued)t

Command Syntax
and Attributes

Description

GT eeee

HA

HM [n]

INn

INTM [n]

LA [ss:ssss] [nnnn]

LD [ssss] [nnnn]

LP [ssss] [nnnn]

LS [aaaaaaaaaaaaaaaa)
LT [ssss]

MA [ss:]ssss eeee [dd:]dddd

MD ssss eeee dddd

MP ssss eeee dddd

NA [ss:]ssss eeee vvwv

ND [ssss] [eeee] vvvv
NP [ssss] [eeee] vvvv
OU n vwwv

OV [n]

OVM [n]

PC [vvw]

PH [vvwv]

PL [vvwv]

PM [ssss]

Go from current PC and set breakpoint 8 at eeee

Halt program execution without showing the debug display
Examine/edit hold mode bit (HM)

Input from I/O port n and display

Examine/edit interrupt mode bit (INTM)

List nnnn words of alternate memory starting from ss:ssss
List nnnn words of data memory starting from ssss

List nnnn words of program memory starting from ssss
List symbols starting with aaaaaaaaaaaaaaaa

List trace memory starting at trace buffer location ssss

Move alternate memory from ss:ssss through eeee to addresses starting
at [dd:]dddd

Move data memory from ssss through eeee to addresses starting at
dddd

Move program memory from ssss through eeee to addresses starting at
dddd

Search alternate memory from ss:ssss through ss:eeee for value not =
VWV

Search data memory from ssss through eeee for value not = vvwv
Search program memory from ssss through eeee for value not = vvwv
Output to I/0 port n value vvvv

Examine/edit overflow flag bit (OV)

Examine/edit overflow mode bit (OVM)

Examine/edit program counter

Examine/edit product register high

Examine/edit product register low

View program memory, starting at address ssss

t The monitor mode is the default mode when EVM58C80 powers up with DIP switch 7 set in the down position.
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Table 4—1. EVM58C80 Monitor-Mode Commands (Continued)t

Command Syntax
and Attributes

Description

PSM [n]
Qu

RA ss:ssss
RD ssss
RE

RP ssss

SA [ss:]ssss eeee vvwv

SD ssss eeee vvwv
SK [n] [vvwv]

SP ssss eeee vvvv
SR [n] [vvwv]

SS [ssss]

ST vwv

SXM [n]

T [vvwv]

TC [n]

TR ssss eeee dddd

TW ssss eeee dddd

TXM [n]

VA ssss

WA [ss:]ssss eeee

WD ssss eeee

Examine/edit product shift mode (PM)

Quiet mode enable/disable. When quiet mode is enabled (QU 1), typing
G or SS does not invoke the debug mode. When quiet mode is disabled
(QU 0), typing G or SS does invoke the debug mode.

Receive (load) alternate memory binary file

Receive (load) data memory binary file

Reset target MSE58C80

Receive (load) program memory binary file

Search alternate memory from ss:ssss through ss:eeee for value = vwvv
Search data memory from ssss through eeee for value = vvwv
Examine/edit stack location n

Search program memory from ssss through eeee for value = vvvv
Examine/edit status register n

Single-step starting at either address ssss or current PC value

Search trace for PC = vvwv

Examine/edit sign extension mode bit (SXM)

Examine/edit temporary register

Examine/edit test/control flag bit (TC)

Table read. Move program memory ssss through eeee to data memory
starting at dddd

Table write. Move data memory ssss through eeee to program memory
starting at dddd

Examine/edit transmit mode bit (TXM)

Viewport address; set the beginning address of data memory to view in
the debug display and show debug display

Display Intel hex format representation of alternate memory ss:ssss
through ss:eeee on screen

Display Intel hex format representation of data memory ssss through
eeee on screen

t The monitor mode is the default mode when EVM58C80 powers up with DIP switch 7 set in the down position.
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Table 4-1. EVM58C80 Monitor-Mode Commands (Continued)t

Command Syntax

and Attributes Description

WP ssss eeee Display Intel hex format representation of program memory ssss through
eeee on screen

XA ss:885s nnnn Transmit nnnn binary words of alternate memory starting from ss:ssss

XD ssss nnnn Transmit nnnn binary words of data memory

XF [n] Examine/edit external flag output status bit (XF)

XP ssss nnnn Transmit nnnn binary words of program memory

XR Transmit register values in binary format

T The monitor mode is the default mode when EVM58C80 powers up with DIP switch 7 set in the down position.
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4.3 EVM58C80 Debug-Mode Commands

The debug mode enables the programmer to stop execution of the program
and perform certain functions in order to observe or improve the execution of
that program. The debug mode is entered with execution of one of the following
monitor-mode commands: BK, DB, G, SS, or VA. However, when quiet mode
is engaged, neither G nor SS cause debug mode to be entered. Table 4-2 lists

the debug-mode commands.

Table 4-2. EVM58C80 Debug Mode Commandst
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Command Description
G Go. Go from current address in PC
H Halt. Halt program execution
J Jump. Jump around call, halting upon return from subroutine call
M Monitor. Return to monitor mode
R Repeat. Go from current address in PC and halt upon return to
current address in PC
S Step. Single step
T Trace. Show trace display
U Update. Update debug display and continue execution

t Debug mode is entered with the BK, DB, G, SS, or VA commands.
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This chapter contains a list of frequently asked questions with answers.

1)

4)

5)

What is the maximum data rate of the speech recording and playback rou-
tines?

The data rate is 4.875 kbps without silence management. A lower data
rate is expected with silence suppression, possibly as low as 3.3 kbps.
This rate cannot be ensured because the amount of silence for a given
speaker cannot be predicted.

How many samples are there in each frame of compressed speech?

There are 192 samples per frame. The sampling rate is 8 kHz. Therefore,
each speech frame has a duration of 24 ms. A standard frame is com-
pressed to 117 bits and a silent frame is compressed to 26 bits when using
the 4.875 kbps vocoding rate.

Can the MSP58C80 directly support 4M x 4 (16M-bit) DRAM/ARAM?

Yes, and without requiring glue logic. The DRAM must use the same num-
ber of address terminals for the row addresses as for the column address-
es.

Is it possible to back up ARAM for 100 hours after main power failure?

With the MSP58C80 slowed down to the minimum speed and only per-
forming refresh operations, the MSP58C80 and ARAM typically draw
about 5 mA to 10 mA. According to the Eveready manual (see Related
Documentation on page v), four AA alkaline batteries fall to 1.3 V after 138
hours of operation at 8 mA. If there is no regulator to drop the voltage,
100 hours of battery back up is possible.

What is the allowable tolerance of the 4.096-MHz crystal?

Itis anticipated that crystals with a tolerance less than or equal to 200 ppm
are used by our customers. The accuracy that is desired for the crystal is
determined principally by the accuracy desired for the real-time clock func-
tion and DTMF detection/generation. Long-term drift with temperature, a
typical crystal characteristic, causes only slight distortion of speed and
pitch on playback. This is not considered a noticeable problem.
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Assembly To Emulation With a Simple Program

E e ——

This appendix provides a listing of a simple MSP58C80 assembly program
and its linker command file. The appendix also lists the steps that a user must
perform in order to run the program on the EVM58C80.

Topic Page
A1 Simple Program..........c.iiiiiiiiiiiiiiinaiiaaeaaanenananns A-2
A2 SimpleLinkerFile ...........cciiiiiiiiiiiiiii it iieeennnnn. A-3
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A5 RunningtheProgram .............cciiiiiiiiiiiiiiiiiinnnnnnnn A-6
A.6 Upgrading the EVM System Software ...................c.ccvuuun A-8
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Simple Program

A.1 Simple Program

The following sample program increments the accumulator and stores the in-
cremented value in data memory.

khk Kk hkhkhkhkkkhkhkhkhkhkkhkhkhkhkhkhkhkrArkhkAkA Ak Ak Ak kA Ak hkhkhkhkhhkhkhkhkhkhkhkdkhkhkhkhkdkhkrkhkhkdhdkhkhkrkhhkhkhkkkhkkdxxk

; test.asm is a simple MSP58C80 program that increments the accumulator

; and stores the incremented value in data memory

R R R R R R R R R R R R R R R R E R R E E R R R R RS R R R R R R R EEEEEE RS E RS R R R R R EE R RS EEEEEEEEEESE]
;

; RAM locations

data .usect “block2”,2

Ak hkhkhkhkhkhkAkAkhkA kA hkhkhkhkhkdhhkhkhkhkhkhAhkrAhkhhkrrhkhkhkhkhkhkhdhkhkdkhkdkdhhhkrkhhkhhhhhkhhhkhkhdhkhkhhkhkkkhkkkxx

.sect “vectors” ; lnterrupt vectors and reserved ROM
reset b start ; reset vector
b int0 ; int0 interrupt vector
b sdint ; sdint interrupt vector
b cint ; cint interrupt vector
.bes 16*16 ; skip reserved ROM
b tint ; tint interrupt vector
b rint ; rint interrupt vector
b xint ; xint interrupt vector
b trap ; trap interrupt vector
ok hkhkhk kA hk kA kA Ak hkhkhk kA hkhkkhkhkhkkdkhkdkhkhkhkhkdkhkhkhkhhkhbhhkhbhkhbdhkhkhkdhkhhkrhkhkhkhkhkdkhkdkhkhkrkdk kb dkdkhkkxkkkkk*x
.sect “code”
start zac ; accumulator = 0
ldpk 0 ; set up for direct addressing
loop addk 1 ; increment accumulator
sach data ; store result
sacl data+l ; in 2-word location
b loop ; loop forever
intO
sdint
cint
tint
rint
xint
trap
nop
ret
.end
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A.2 Simple Linker Command File

The simple linker command file provides memory allocation information for the
linker.

/***************‘k‘k**********************************************************/

/* LINKER COMMAND FILE FOR THE MSP58C80 */
/* FILE NAME: TEST.C80 */
/* DATE: 2/93 */

/****t*********‘k*******‘k****************************************************/

MEMORY

{

/* PROGRAM MEMORY SPACE */

PAGE O0: VECS: org = 0x0000 len = 0x0020 /* INTERRUPT VECTORS */

i

IROM: org 0x0020 len = 0x4F90 /* INTERNAL ROM */

XROM: org 0x8000 len = 0x8000 /* EXTERNAL ROM */

Il

/* DATA MEMORY SPACE */
0x0014 /* MEMORY-MAPPED REGISTERS */

1]

PAGE 1: MMR : org = 0x0000 1len
BLKB2: org = 0x0060 len = 0x001C /* RAM BLOCK 2 (EXCEPT RESERVED RAM) */

BLKBO: org = 0x0200 len = 0x0200 /* RAM BLOCK 0 */
BLKBL1: org = 0x0400 len = 0x0300 /* RAM BLOCK 1 */
RAM: org = 0x0800 len = OxF800 /* EXTERNAL RAM */

}

SECTIONS

{
vectors: load = VECS /* INTERRUPT VECTORS */
code: load = IROM /* PROGRAM CODE */
block2: load = BLKB2 /* INTERNAL RAM */
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A.3 MS-DOS Commands for Assembling and Linking

A-4

In the following list, the boldfaced text lists the MS-DOS command to be
executed and the normal text gives a description of the command.

1)

3)

dspa —s —I| test.asm
This command assembles the file test.asm and generates the list file
test.Ist and the COFF object file test.obj.

dspink test.obj test.c80 —o test.out —m test.map
This command links the file test.obj and generates the output map file
test.map and the executable COFF object file test.out.

dsphex -t test.out
This command converts the executable COFF object file test.out to the Tl-
tagged object file test.10.

sym1 test

This command reads the executable COFF object file test.out to generate
the symbol file test.sym (a log file, test.log, and an intermediate file,
test.srt, are also generated).



Connecting the Hardware
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A.4 Connecting the Hardware

This list explains how to set up the EVM58C80 and AIB58C80 to execute a pro-
gram.

1)

2)

3)

Connect Pod Cable 1 and Pod Cable 2 (40-wire ribbon cables) from the
front of the EVM58C80 box to the EVM58C80 SE pod (see Figure 4-1 and
Figure 4-2).

Connect the EVM58C80 SE pod to the AIB58C80 (audio interface board
for the EVM58C80, see Figure 4-1 and Figure 4-4). Verify that the emula-
tion connector pins on the SE pod are aligned with the emulation connec-
tors on the AIB58C80 and verify that pin 1 of the SE pod is inserted into
pin 1 of the AIB58C80. Also, verify that the SE pod is fully seated in the
AIB58C80.

Verify that there is a jumper between jumper post EO and jumper post E2
on the EVM58C80 SE pod (see Figure 4-1).

Connect the RS-232 cable (25-wire ribbon cable) from the back of the
EVM58CB80 box to a serial port on the host computer (see Figure 4-3).

Set the baud rate switches on the back of the EVM58C80 to 38400 baud
(see Figure 4-3 and Figure 4-6).

Connecta 90 V t0132 V, 47 Hz to 63 Hz ac power source to the ac power
plug on the back of the EVM58C80 (Figure 4-3). If 230 V/50 Hz is printed
on the back panel of the EVM, a 175 V to 264 V, 47 Hz to 63 Hz ac power
source can also be used.

Connect a 5-V dc power source to connector P1 on the AIB58C80
(see Figure 4-4).

Turn on power to the AIB58C80 and the EVM58CB80 at the same time.
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A.5 Running the Program

A-6

This list explains how to set up PROCOMM PLUS and how to execute a simple
program from the EVM58CB80.

1) Follow the directions in the PROCOMM PLUS documentation to install
PROCOMM PLUS. When prompted for terminal emulation type, select
VT/ANSI at the main menu and ANSI at the submenu. When prompted for
file download and upload protocols, select ASCII.

2) Type PCPLUS at the MS-DOS prompt to execute PROCOMM PLUS.

3) Type any key to enter the terminal mode of PROCOMM PLUS (the
EVM58C80 prompt, <, should be visible). If the prompt is not visible, try
pressing the carriage return key or typing an asterisk (*).

4) Type AIt—P to bring up a Current Settings menu.

5) Type 7 to select 38400 baud (provided your computer serial port is capa-
ble of operating at this speed).

6) Type Alt-N to select no parity, eight data bits, and one stop bit.

7) Type F1 to select the COM1 port (or type the appropriate key to select the
COM port that the EVM58C80 is connected to).

8) Type AIt-S to exit the Current Settings menu.

9) Type AIt-S to bring up a PROCOMM PLUS Setup Utility menu.

10) Select Protocol Options; then select ASCII Protocol Options.

11) Type D, then 0, and press carriage return to set Character Pacing to zero.
12) Type E, then 0, and press carriage return to set Line Pacing to zero.
13) Type ESC to exit the PROCOMM PLUS Setup Utility menu.

14) Type DP at the EVM58C80 prompt.

15) Type Page Up to select a PROCOMM PLUS upload.

16) Type A to select ASCII upload

-, . Py

Type test. Gt "pio
if test.tO is not in the

-At PRy
ecCtL e o i

i7) bj '
directory; e.g., C: \samp eltes

dtheo
default

18) When the prompt returns, type DT at the EVM58C80 prompt.
19) Type Page Up to select a PROCOMM PLUS upload.



Running the Program

20) Type A to select ASCII upload.

21) Type test.sym to upload the symbol file to the EVM58CB80 (include the
path if test.sym is not in the default directory; e.g., c:\\sample\test.sym).

AL A AT —— o~

22) When the prompt returns, type RE to reset the MSE58C80.

23) Type VA 60 at the EVM58C80 prompt. This allows you to view the RAM
locations 60h—7Fh.

24) Type G to execute the program.

25) Type U to update the screen and allow program execution to continue.
With this program you should see RAM locations 60h and 61h and the ac-
cumulator incrementing.

26) Type H to halt program execution.

27) Instead of typing H to halt program execution, a breakpoint can be set from
the monitor mode by using the BS command. In this way, program execu-
tion can be halted once an instruction at a specific address or an instruc-
tion in a specific address range has been executed. To display break-
points, use the BL command.

28) Type Alt-X to exit PROCOMM PLUS.
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A.6 Upgrading the EVM System Software

RAM-based EVM58C80:

Before you can upgrade your EVM system software, you must determine
whether the EVM58C80 is a RAM-based model or an EPROM-based model.
Set switch 7 on the back of the EVM58C80 to the up position (Figure 4-6).
Then turn on the EVM58CS8O0. If a text greeting followed by a prompt (<) ap-
pears, the EVM58C80 is EPROM-based. If only the prompt (<) appears, the
EVM58C80 is RAM-based.

1)
2)
3)
4)

Type DS at the EVM prompt.
Type Page Up to select a PROCOMM PLUS upload.
Type A to select ASCII upload.

Type msplehe.tag to upload the system software to the EVM58C80 (in-
clude the path if msplehe.tag is not in the default directory; e.g., c:\sam-
ple\msplehe.tag).

Set switch 7 on the back of the EVM58C80 to the down position and push
the reset button on the back of the EVM58C80 (Figure 4-6).

EPROM-based EVM58C80:

A-8

Turn off the EVM58C80 and disconnect from external circuits.
Orient the EVM58C80 so the rear panel faces you.

Remove two screws that attach the top cover of the EVM58C80 to the rear
panel.

Remove the top cover by sliding it toward the rear panel.
Remove the two screws on the right side of the rear panel.

Remove the two screws from the support rail on which the power supply
is mounted.

Loosen the five remaining screws on the right side of the EVM58C80

about 1/2 inch.
Disconnect the dc power cable from the motherboard connector J5.

Gently pull the right side panel out until the support rail and power supply
can be rotated counter-clockwise.



Upgrading the EVM System Software
10) Rotate the support rail and power supply until sockets U3 and U4 become

visible. Remove the EPROMSs from these sockets.

11) Program U4 with the least significant byte of the system software (current-
ly called msplehe.u4).

12) Program U3 with the most significant byte of the system software (current-
ly called msplehe.u3).

13) Reinstall the EPROMs and reverse the above steps to reassemble the
EVM58C80.
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Appendix B

Electrical Specifications and

Timings

This appendix contains electrical and timing information for the
MSP58C80/C81/C82.
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Absolute Maximum Ratings Over Operating Free-Air Temperature Range

B.1 Absolute Maximum Ratings Over Operating Free-Air Temperature

Ranget#
Supply voltage, Vpp (see Note 1) ... -03Vto7V
Inputvoltage range, V| . ... -03Vto7V
Continuous power dissipation . ............ ... 1W
Operating free-air temperature range, To ..o 0°C to 70°C
Storage temperature range . ... —55°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those indicated under “recommended
operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

1 This table applies to the MSP58C80, MSP58C81, and MSP58C82 only.

NOTE 1: All voltage values are with respect to Vgs.

Stresses beyond those listed here may cause permanent damage
to the device. This is a stress rating only.
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B.2 Recommended Operating Conditions

Table B-1

contains recommended

Table B—-1.Recommended Operating Conditions

Recommended Operating Conditions

operating

conditions
MSP58C80/C81/C82. Figure B-1 is a graph charting maximum power dis-
sipation versus free-air temperature.

for the

MSP58C80/C81/C82
UNIT
MIN  NOM MAX
Supply voltage, Vpp 4.75 5 5.25 \
Supply voltage, Vgg 0 \"
. . All inputs except X2/CLKIN 24 Vpp +0.3 \
High-level input voltage, V|4
X2/CLKIN 3.15 Vpp + 0.3 \
Low-level input voltage, V| -0.3 0.8 \
High-level output current, IoH 300 pA
Low-level output current, Ig|_ 2 mA
Operating free-air temperature, Tp 0 70 °C
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Recommended Operating Conditions

Figure B—1.Maximum Power Dissipation Versus Free-Air Temperature

MAXIMUM CONTINUOUS POWER?

DISSIPATION
VS
FREE-AIR TEMPERATURE
1.2
(0,1)| (16,1) (47.84,1)
1[0 Q

0.8 \\ \
. AN N

0.6 ><__’}
(70,0.575)

Pp — Maximum Continuous Power Dissipation - W

0.4 \
(70,0.357}
0.2
0 (710’0) Q

0O 10 20 30 40 50 60 70 80
Ta — Free-Air Temperature — °C

1 Power dissipation should not exceed 1 W.
Free-air temperature should not exceed 70°C.
Junction temperature, as given by the following equation,
should not exceed 100°C

Ty=Ta+ (6ja)(Pp)

where

T, = junction temperature

Tp = free-air temperature

0ja =84°C/Watt for alloy-42 leadframe
52.16°C/Watt for copper leadframe
Please consult with the MSP58C80
product engineer to see which value
applies

Pp = power dissipation
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Electrical Characterisitcs

B.3 Electrical Characteristics

Table B-2 gives electrical characteristics for the MSP58C80/C81/C82.

Table B-2.Electrical Characteristics Over Recommended Ranges of Supply Voltage
and Operating Free-Air Temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MSPsscao/ce1/cs2 UNIT
MIN TYPT MAX
— Vpp = MIN, IoH = MAX,
VoH  High-level output voltage Tp = 25°C 2.4 3 \
i VpD = MIN, loL = MAX,
VoL  Low-level output voltage Tp = 25°C 0.3 0.6 \
4 Three-state current VDD = MAX -20 20 HA
I Input current V|=VgstoVpp -10 10 pA
Using only internal program and data,
I
'DD Z:ipr\{of:rg)am VpD = MAX, f(PLL) = MAX, 100 130 mA
Ta =25°C
Ci Input capacitance 15 pF
Co Output capacitance 15 pF

t Typical values are at VpD =5V and Tp = 25°C unless otherwise noted.
NOTE 2: The measurement of Ipp assumes all inputs are tied to either Vgg or Vpp and all outputs are open circuits.
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Clock and Timing Characteristics

B.4 Clock and Timing Characteristics

This section contains recommended clock operating conditions for the
MSP58C80/C81/C82, dynamic, standard memory timing information for the
MSP58C80, RS and INTO timing for the MSP58C80/C81/C82, and serial port

timing for the MSP58C80/C81/C82.

B.4.1 Recommended Clock Operating Conditions

The MSP58C80/C81/C82 can use either its internal oscillator or an external
frequency source for a clock. The internal oscillator is enabled by connecting
a crystal across X1 and X2/CLKIN. Table B—3 contains the recommended op-
erating conditions for MSP58C80/C81/C82 clocks.

Table B-3.Recommended Clock Operating Conditions, T4 = 0°C to 70°C

MSP58C80/C81/C82
PARAMETER WN_TYP MAX UNIT
MSP58C80/C81 3891 4096 4301
fx Input clock frequency kHz
MSP58C82 3891 5120 5120
MSP58C80/C81 128 65536
feLL)  Internal PLL frequency MSP58CE2 28 51920 kHz
fsx Serial-port frequency MSP58C80/C81/C82 ot 5120 | kHz

t The serial port is not production tested down to 0 kHz. However, the serial port is fully static and should function properly down

to 0 kHz.

Figure B-2. Test-Load Circuit

215V

RL =825 Q

From Output

Under Test Test Point

I CL=70pF
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B.4.2 DRAM Timing Requirements for the MSP58C80

Table B-4.DRAM Timing RequirementsT#

Clock and Timing Characteristics

The specifications listed in Table B—4 give the requirements of the DRAMS
that are used with the MSP58C80. The nominal values in this table indicate
design targets. The maximum values indicate the DRAM performance re-
quired after accounting for the MSP58C80 input and output buffer delays.

PARAMETER MSPS8CE0 UNIT
MIN NOM MAX
taAA  Access time from column-address 4Q +4QW 4Q +4QW-45 s
tcac  Access time from CAS low 2Q+4QW 2Q+4QW -45 s
tcpA  Access time from column precharge 4Q +4QW 4Q +4QW-45 ]
tRaC  Access time from RAS low 6Q +8QW 6Q +8QW - 45 s
toFr  Output disable time after CAS high 4Q+4QW -5 s

t These values assume a transition time of less than 5 ns for input signals.
$ Q= 1/PLL clock rate; W = wait states programmed

B.4.3 Dynamic-Memory Switching Characteristics for the MSP58C80

The specifications listed in Table B-5 give the characteristics of signals pro-
duced by the MSP58C80. The typical values indicate design targets. The mini-
mum and maximum values indicate the range of the MSP58C80 signals that

may be produced.

Table B-5.DRAM Switching Characteristics 1+

PARAMETER MSPs8C80 UNIT
MIN NOM MAX
Random read or write cycle time

'RC (CAS-before-RAS refresh only) 12Q+12QW -5 s
tpc Page-mode read or write cycle time 4Q+4QW-5 4Q +4QW s
. Narrow 66Q + 68QW -5 66Q +68QW 66Q + 68QW + 5 s

tRASP Page-mode pulse duration -
Wide 18Q+20QW-5 18Q+20QW 18Q+20QW +5 s

Nonpage-mode pulse duration, RAS low
tRAS (CAS-before-RAS refresh only) 6Q +8QW -5 6Q + 8QW 6Q + 8QW +5 s
tcas  Pulse duration, CAS low 2Q +4QW-5 2Q + 4QW 2Q+4QW +5 ]
tcp Pulse duration, CAS high 2Q-5 2Q s
tRpP Pulse duration, RAS high (precharge) 6Q +4QW -5 S
) ) Narrow 72Q+72QW -5  72Q + 72QW s

twp Write pulse duration -
Wide 24Q +24QW -5  24Q +24QW s
tasc  Column-address setup time, before CAS low 2Q-5 2Q s
tASR  Row-address setup time before RAS low 2Q-5 2Q s

t These values assume a transition time of less than 5 ns for input signals.
¥ Q = 1/PLL clock rate; W = wait states programmed
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Table B-5.DRAM Switching Characteristics (Continued)1#

PARAMETER MSPS8CE0 UNIT
MIN NOM MAX

tps Data setup time 2Q-5 2Q s
tncs  Read setup time before CAS low 6Q +4QW -5 s
tcwL  R/W low setup time before CAS high 8Q +8QW -5 8Q +8QW s
-— R/W low setup time before RAS Nérrow 68Q + 68QW -5  68Q + 68QW s
high Wide 20Q +20QW -5  20Q + 20QW S
twes Zﬂiovaifjﬁ‘getri;;: ifr‘;;e) CAS low 6Q+4QW-5  6Q +4QW s
'WSR fgwﬁrjlt?er;:rzt-%m;fresh only) 2Q-5 s
tcAH  Column-address hold time after CAS low 2Q+4QW -5 2Q +4QW s
tp4r  Data hold time after RAS low 6Q +8QW -5 6Q +8QW s
tDH Data hold time 2Q+4QW -5 2Q +4QW s
tAR Column-address hold time after RAS low 6Q +8QW -5 6Q + 8QW s
tRAH  Row-address hold time after RAS low 2Q +4QW -5 2Q + 4QW s
tRcH  Read hold time after CAS high 4Q +4QW -5 4Q + 4QW s
tRRH  Read hold time after RAS high 4Q +4QW -5 4Q + 4QW s
twCH Zﬁﬁ:@?g;ﬁi;gégxw 6Q+8QW-5  6Q +8QW s
o Narrow 70Q+72QW -5  70Q + 72QW s
twcR  Write hold time after RAS low Wide 220+ 24QW -5 220+ 24QW S
'WHR Z?%TE;;Z'—%%erefresh only) 10Q + 12QW-S s
{CHR %—Sgg}eﬁ%%ﬁ:gﬁ&gh 6Q+8QW-5  6Q+8QW s
tcrp  Delay time, CAS high to RAS low 6Q +4QW -5 s
tcsH  Delay time, RAS low to CAS high 6Q +8QW -5 6Q + 8QW s
'CsR ?c%asy-g:fs ;ec-%orve\:lftrce)siAOi II;I))W 20-5 2Q S
trRaD  Delay time, RAS low to column address 2Q+4QW -5 2Q + 4QW s
tRaL  Delay time, column address to RAS high 4Q+4QW -5 4Q + 4QW s
tcaL  Delay time, column address to CAS high 4Q+4QW-5 4Q + 4QW s
trcp  Delay time, RAS low to CAS low 4Q +4QW -5 4Q + 4QW s
tRpc  Delay time, RAS high to CAS low 4Q +4QW -5 s
trgsH Delay time, CAS low to RAS high 2Q +4QW -5 2Q + 4QW s

tREF Refresh time interval (1024 cycle) RD =32 8 e

RD = 64 16 ms

t These values assume a transition time of less than 5 ns for input signals.
1 Q = 1/PLL clock rate; W = wait states programmed
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B.4.4 SRAM Switching Characteristics for the MSP58C80

Table B-6 through Table B-13 give the switching characteristics for the
MSP58C80 when interfacing with standard memory (SRAM, EPROM, or

ROM).

Table B—6.Standard Wide-Memory Switching Characteristics for Read Cycle
(Program, Data, or I/O Space) (Figure 2-6)1%

PARAMETER MSPS8C80 UNIT
MIN NOM MAX
tCR1 Read cycle time 4Q +4QW -5 4Q+4QW 4Q+4QW +5 s
ta(A)1 Access time from address 3Q +4QW-45 3Q + 4QW s
ta(s)1 Access time from STRB low 2Q +4QW - 45 2Q +4QW s
t These values assume a transition time of less than 5 ns for input signals.
1 Q = 1/PLL clock rate; W = wait states programmed
Table B-7.Standard Wide-Memory Switching Characteristics for Write Cycle
(Program, Data, or I/O Space) (Figure 2-7)1*
PARAMETER MSPS8Ce0 UNIT
MIN NOM MAX
tcwi Write cycle time 4Q +4QW -5 4Q+4QW 4Q+4QW+5 s
tw1 Write-low pulse width 4Q+4QW-5 4Q+4QW 4Q+4QW +5 s
tsu(A)1 Address setup time before STRB low 1Q-5 1Q 1Q+5 s
tsu(D)1 Data setup time before STRB high 3Q +4QW -5 3Q+4QW 3Q+4QW+5 S
t These values assume a transition time of less than 5 ns for input signals.
1 Q= 1/PLL clock rate; W = wait states programmed
Table B-8.Standard Narrow-Memory Switching Characteristics for Read Cycle
(Program, Data, or I/O Space) (Figure 2-8)1%
PARAMETER MSPS8Ca0 UNIT
MIN NOM MAX
tCR2 Read cycle time 8Q +8QW-5 8Q+8QW 8Q+8QW+5 s
ta(A)2 Low byte access time from address 3Q +4QW - 45 3Q +4QW s
ta(A)3 High byte access time from address 7Q+ 8QW - 45 7Q+ 8QW s
e I — :
'a(ALATOHI2 _ (ALATE prowids te s of th aderess) | 30 +4QW =45 30+ 4w s
ta(S)2 Access time from STRB low 2Q +4QW-45 2Q +4QW s
1 These values assume a transition time of less than 5 ns for input signals.
1 Q = 1/PLL clock rate; W = wait states programmed
Electrical Specifications and Timings B-9



Clock and Timing Characteristics

Table B-9.Standard Narrow-Memory Switching Characteristics for Write Cycle
(Program, Data, or I/O Space) (Figure 2-9)1%

PARAMETER MSPS8C80 UNIT
MIN NOM MAX
tcw2 Write cycle time 8Q +8QW -5 8Q+8QW 8Q+8QW +5 s
tw2 Write-low pulse width 8Q +8QW -5 8Q+8QW 8Q+8QW +5 s
tsu(A)2 Low byte setup time, address to STRB low 1Q-5 1Q 1Q+5 .
tsu(A)3 High byte setup time, address to STRB low 5Q+4QW -5 5Q+4QW 5Q+4QW+5
e e
'SUALATCHI2  |ow (ALATCH provices o of address) 1a-5 1@ 1ass
tsu(D)2 Data setup time before STRB high 3Q+4QW -5 3Q+4QW 3Q+4QW +5 s
T These values assume a transition time of less than 5 ns for input signals.
$Q = 1/PLL clock rate; W = wait states programmed
Table B-10. Standard Wide-Memory Switching Characteristics for Read Cycle
(Alternate Data Space) (Figure 2-10)1#
PARAMETER MSPs8Ca0 UNIT
MIN NOM MAX
tcR3 Read cycle time 8Q+4QW -5 8Q+4QW 8Q+4QW+5 s
ta(LA)1 Access time from low address 3Q +4QW -45 3Q +4QW s
ta(S)3 Access time from STRB low 2Q + 4QW - 45 2Q + 4QW s
T These values assume a transition time of less than 5 ns for input signals.
tQ = 1/PLL clock rate; W = wait states programmed
Table B-11.Standard Wide-Memory Switching Characteristics for Write Cycle
(Alternate Data Space) (Figure 2-11)1#
PARAMETER MSPS8C80 UNIT
MIN NOM MAX
tcws Write cycle time 8Q +4QW -5 8Q+4QW 8Q+4QW +5 ]
tw3 Write-low pulse width time 8Q +4QW -5 8Q+4QW 8Q+4QW+5 ]
tsu(HA)1 %’T’a%%r?ss ?)rso(i/tilézgr:;elzszfr?rheigAhL::jriie;islso)w 2Q-5 2Q 2Q +5 s
tsu(LA)1 Low address setup time before STRB low 1Q-5 1Q 1Q+5 s
tsuD)3  Data setup time from STRB high 7Q + 4QW -5 7Q+4QW  7Q+4QW +5 s

t These values assume a transition time of less than 5 ns for input signals.
% Q = 1/PLL clock rate; W = wait states programmed




Clock and Timing Characteristics

Table B-12. Standard Narrow-Memory Switching Characteristics for Read Cycle
(Alternate Data Space) (Figure 2—12)1%

PARAMETER MSPS8C80 UNIT
MIN NOM MAX
tCR4 Read cycle time 12Q + 8QW -5 12Q+8QW 12Q +8QW +5 s
Low byte access time from ALATCH
'a(ALATCH)3  (ALATCH provides Isb of address) 5Q+4QW-45  5Q+4QW
— s
High byte access time from ALATCH
'a(ALATCH)4  (ALATCH provides Isb of address) SQ+4Qw-45  3Q+4QW
ta(LA)2 Low byte access time from low address 3Q +4QW - 45 3Q +4QW
s
ta(LA)3 High byte access time from low address 7Q +8QW - 45 7Q + 8QW
ta(S)4 Access time from STRB low 2Q +4QW - 45 2Q +4QW ]
t These values assume a transition time of less than 5 ns for input signals.
$Q = 1/PLL clock rate; W = wait states programmed
Table B-13. Standard Narrow-Memory Switching Characteristics for Write Cycle
(Alternate Data Space) (Figure 2—13)1%
PARAMETER MSPS8C80 UNIT
MIN NOM MAX
tcw4 Write cycle time 12Q +8QW -5 12Q+8QW 12Q+8QW +5 s
twa Write-low pulse width 12Q +8QW -5 12Q+8QW 12Q+8QW +5 s
High-address setup time before ALATCH
tsu(HA)2 low (ALATCH is provided to latch high 2Q-5 2Q 2Q+5 s
address)
Low-byte setup time, low address to
tsu(LA)2 STRB—‘{LW P 1Q-5 1Q 1Q+5
- - s
tsu(LA)3 ——gfgébm setup time, low address to 5Q+4QW-5  5Q+4QW  5Q+4QW +5
Low-byte setup time, ALATCH to STRB
'SU(ALATCH)3 | (ALATCH provides Isb of address) 3Q-5 3Q 3Q+5
—_——— s
High-byte setup time, ALATCH to STRB
'Su(ALATCH)4 low (ALATCH provides Isb of address) Q-5 Q 1Q+5
tsu(D)4 Low-byte setup time, data to STRB high 7Q+4QW-5 7Q+4QW  7Q+4QW +5
— s
tsu(D)5 High-byte setup time, data to STRB high 3Q+4QW-5 3Q+4QW 3Q+4QW +5
t These values assume a transition time of less than 5 ns for input signals.
1 Q = 1/PLL clock rate; W = wait states programmed
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B.4.5 RS and INTO Timing

Table B—14 gives timing requirements for the MSP58C80/C81/C82 RS and

INTO signals.
Table B-14. RS and INTO Timing Requirements Over Recommended Operating
Conditionst
ARAMETER MSP58CB0/CB1/CB2 | | -
MIN NOM  MAX
tw(N) INTO low pulse duration tc(C) ns
tw(RS) RS low pulse duration 3te(C) ns

T te(Cc) = 4Q

B.4.6 Serial-Port Timing

Table B-15 gives switching characteristics and Table B-16 gives timing re-
quirements for the MSP58C80/C81/C82 serial port signals.

Table B—15. Serial Port Switching Characteristics Over Recommended Operating

Conditions
PARAMETER MSP58C80/C81/C82 UNIT
MIN TYP MAX
t4(CH-DX) DX valid after CLKX rising edge 75 ns
ty(FL-DX) DX valid after FSX falling edge (TXM = o)t 40 ns
td(CH-FS) FSX valid after CLKX rising edge (TXM = 1) 40 ns

t The last occurrence of FSX falling and CLKX rising.

Table B-16. Serial Port Timing Requirements Over Recommended Operating Conditions

PARAMETER MSP58C80/C81/C82 UNIT
MIN NOM MAX
tc(scK)  Serial-port clock (CLKX/CLKR) cycle timet 200 ns
t(SCK)  Serial-port clock (CLKX/CLKR) fall time 25t | ns
tr(SCK) Serial-port clock (CLKX/CLKR) rise time 25t ns
tw(SCK)  Serial-port clock (CLKX/CLKR) low pulse duration§ 80 ns
tw(SCK)  Serial-port clock (CLKX/CLKRY) high pulse duration§ 80 ns
tsu(FS) FSX/FSR setup time before CLKX/CLKR falling edge (TXM = 0) 18 ns
th(FS) FSX/FSR hold time after CLKX/CLKR falling edge (TXM = 0) 20 ns
tsu(DR) DR setup time before CLKR falling edge 10 ns
th(DR) DR hold time after CLKR falling edge 20 ns

t The serial port is not production tested down to 0 kHz. However, the serial port is fully static and should function properly down

to 0 kHz.
¥ Value derived from characterization data and not tested
§ The duty cycle of the serial-port clock must be within 40-60%.
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Appendix C

Memory-Mapped Register Constraints

This chapter contains very important information about the number-of-wait-
states (NWS) bits of the MEMTYPE memory-mapped register, the settings of
the PLLFG and PCPD bits of the FREQ memory-mapped register, and how
together they can alter the operation of the MSP58C80 to the point of being

unstable.

Topic Page
C.1 PLLFG and NWS Settings To Avoid If Refresh Is Enabled .......... C-2
C.2 PLLFG and PCPD Settings To Avoid If Refresh Is Enabled ........ Cc-4
C.3 Settings To Avoid If Dynamic Memory Reads and Writes are

Performed and RefreshisEnabled ......................... ..., C-6
C.4 Settings To Avoid If Standard Memory Reads and Writes are
Performed and RefreshisEnabled ............................. C-9
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PLLFG and NWS Settings To Avoid If Refresh Is Enabled

C.1 PLLFG and NWS Settings To Avoid If Refresh Is Enabled

C-2

Some phase-locked loop frequency gain (PLLFG) settings and alternate data
space number of wait states (NWS) settings must be avoided if refresh is en-
abled. Otherwise, refreshes do not occur at the proper rate and the processor
can become locked up.

The PLLFG and the alternate data space NWS setting determine the time re-
quired to perform a refresh operation. Note that the alternate data space NWS
setting determines the number of wait states that are used for refresh timing
regardless of whether the dynamic memory is located in the alternate data
space. The refresh divider setting (RD) determines the refresh period.

(83 X NWS + 3) x4
Reference Oscillator Rate x PLLFG

RD
Reference Oscillator Rate

Refresh Time =

Refresh Period =

Figure C—1 labels as unusable those settings that cause the refresh time to be
greater than or equal to the requested refresh period. In Figure C-1(a) RD
equals 32, and in Figure C—1(b) RD equals 64. If one of the unusable settings
is chosen, reading from or writing to external memory can cause program
execution to be halted. This happens because the MSP58C80 constantly has
a refresh request pending, which prevents reads and writes from being per-
formed. Once program execution is halted, a reset signal must be supplied to
allow the chip to recover.



PLLFG and NWS Settings To Avoid If Refresh Is Enabled

Figure C—-1.Alternate Data Space NWS Setting Versus PLLFG Setting
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PLLFG and PCPD Settings To Avoid If Refresh Is Enabled

C.2 PLLFG and PCPD Settings To Avoid If Refresh Is Enabled

Some PLL settings (PLLFG) and processor clock predivider settings (PCPD)
must be avoided if refresh is enabled. Otherwise, refreshes do not occur at the
proper rate.

The PLLFG and the PCPD determine the instruction period. The refresh divid-
er setting (RD) determines the refresh period (i.e., the time period from one
refresh operation to the next refresh operation).

. o 4 x PCPD
Instruction Period = Reference Oscillator Rate x PLLFG
RD

Refresh Period = Reference Oscillator Rate

The period between two successive refreshes produced by the MSP58C80 is
a multiple of the instruction period. Figure C-2 labels as unusable those set-
tings for which the refresh period is less than or equal to the instruction period.
In Figure C—2(a) RD equals 32, and in Figure C-2(b) RD equals 64.
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Figure C-2.PCPD Setting Versus PLLFG Setting
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Settings To Avoid If Dynamic Memory Reads or Writes Are Performed and Refresh Is Enabled

C.3 Settings To Avoid If Dynamic Memory Reads or Writes Are Performed

and Refresh Is Enabled

Some PLL settings (PLLFG), processor clock predivider settings (PCPD), and
NWS settings for dynamic memory (DRAM) must be avoided if reads from or

writes to the dynamic memory are performed. Otherwise, refreshes do not oc-

cur at the proper rate.

The PLLFG, the PCPD, and the NWS setting of the memory space that con-
tains dynamic memory determine the time required to write a word to dynamic
memory. The refresh divider setting (RD) determines the refresh period.

Dynamic Narrow Memory Write Time

= (18 x NWS + 18 + PCPD) x 4

Reference Oscillator Rate x PLLFG

Dynamic Wide Memory Write Time

= (6 x NWS + 6 + PCPD) x 4

Reference Oscillator Rate x PLLFG

RD
Reference Oscillator Rate

Refresh Period =

Figure C-3 and Figure C—4 label as unusable those settings that cause the
write time to be greater than or equal to the requested refresh period.
Figure C-3(a) shows dynamic narrow-memory constraints when RD equals
32, Figure C-3(b) shows dynamic narrow-memory constraints when RD
equals 64, Figure C—4(a) shows dynamic wide-memory constraints when RD
equals 32, and Figure C—-4(b) shows dynamic wide-memory constraints when
RD equals 64. The figures assume PCPD equals 16. If PCPD is less than 16,
some of the settings labeled as unusable are usable.
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Figure C-3.Dynamic Narrow-Memory NWS Setting Versus PLLFG Setting
(a) With RD = 32
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Settings To Avoid If Dynamic Memory Reads or Writes Are Performed and Refresh Is Enabled

Figure C—4.Dynamic Wide-Memory NWS Setting Versus PLLFG Setting
(a) With RD = 32
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Settings To Avoid If Standard Memory Reads or Writes Are Performed and Refresh Is Enabled

C.4 Settings To Avoid If Standard Memory Reads or Writes Are Performed
and Refresh Is Enabled

Some PLL settings (PLLFG), processor clock predivider settings (PCPD), and
NWS settings for standard memory (SRAM/ROM/EPROM) must be avoided
if reads from or writes to the standard memory are performed and refresh is
enabled. Otherwise, refreshes do not occur at the proper rate.

The PLLFG, the PCPD, and the NWS setting of the memory space that con-
tains standard memory determine the time required to write a word to standard
memory. The refresh divider setting (RD) determines the refresh period.

Standard Narrow Memory Write Time (Alternate Data Space)

~ 4
= (2 X NWS + 3 + PCPD) x Reference Oscillator Rate x PLLFG

Standard Narrow Memory Write Time (Program, Data, 1/O Space)
= (2 x NWS + 2 + PCPD) x 4

Reference Oscillator Rate x PLLFG

Standard Wide Memory Write Time (Alternate Data Space)

_ 4
(NWS + 2 + PCPD) x Reference Oscillator Rate x PLLFG

Standard Wide Memory Write Time (Program, Data, 1/O Space)

- 4
= (NWS + 1 + PCPD) x Reference Oscillator Rate x PLLFG

RD
Reference Oscillator Rate

Refresh Period =

Figure C-5 and Figure C—6 label as unusable those settings that cause the
write time to be greater than or equal to the requested refresh period.
Figure C-5(a) shows standard narrow-memory constraints when RD equals
32, Figure C-5(b) shows standard narrow-memory constraints when RD
equals 64, Figure C—6(a) shows standard wide-memory constraints when RD
equals 32, and Figure C-6(b) shows standard wide-memory constraints when
RD equals 64. The figures assume the PCPD equals 16. However, if PCPD
is less than 16, some of the settings labeled as unusable are usable. The fig-
ures assume the alternate data space is being used for the standard memory.
If the program, data, or I/O space is being used for the standard memory, some
of the settings labeled as unusable are usable.
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Settings To Avoid If Standard Memory Reads or Writes Are Performed and Refresh Is Enabled

Figure C-5.Standard Narrow-Memory NWS Setting Versus PLLFG Setting

(a) With RD = 32
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Settings To Avoid If Standard Memory Reads or Writes Are Performed and Refresh Is Enabled

Figure C—-6.Standard Wide-Memory NWS Setting Versus PLLFG Setting
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Appendix D

 Customer Information

This appendix includes an example ordering form and mechanical informa-
tion.

Topic Page
D.1  New Product Release Form for the MSP58C80 ................... D-2
D.2 Mechanicalinformation...........coiiiiiiiiiii i it iiiiianaans D-5
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New Product Release Form for the MSP58C80

D.1 New Product Release Form for the MSP58C80

The new product release form is used to track and document all the steps
involved in implementing a new speech code onto one of the parent speech
devices. A blank form is provided in this section (note that the addresses on
these forms are subject to change). Copy the new product release forms
(NPRF) provided or get one from your Tl field sales office to initiate the
implementation process. As seen on the blank form, Section 1 allows you to
choose your own customer part number used for ordering your parts. If no
customer part number is indicated, then Tl defaults to the MSP58Cxxx part
number for ordering purposes. You are required to fillin the Company, Project,
Purchase Order #, and Contact fields. After completing Section 1, you must
submit the NPRF (along with your speech code) to the speech products group
by way of your local Tl field sales office.

Once the speech products group receives the speech code and the NPRF, you
have completed the initial steps involved in implementing this code onto
production devices. Since the MSP58C80 is mask programmable, the speech
code must first be converted into a format that the speech products mask
vendor can use to generate this new mask. This format is called a PG output.
During the creation of the PG output file, the speech code is echoed to a
verification file. This file is sent back to you for recheck. This recheck ensures
that the PG output file used the correct data. Along with the verification file, the
NPREF is also returned to you with Section 2 completed by TI. In this section,
Tl assigns your own MSP58Cxxx part number and, in the case of packaged
devices, Tl also proposes a symbol format to you. If you wish to deviate from
the suggested symbol format, you must consult Tl for requested changes.

After you verify the reconstructed speech code and accept the proposed
symbol format, you are required to sign Section 3 as authorization for Tl to
generate the mask, prototypes, and risk units in accordance with the pertinent
purchase order. You then need to send or fax the NPRF to the speech products
group by way of the local Tl field sales office. Tl should have the prototypes
shipped to you approximately six weeks after receiving the NPRF with Section
3 signed. Once you receive these prototypes, verify the functionality of the
prototypes, sign Section 4, and send the NPRF (with Section 4 signed) back
to TI. At this point, you can start ordering production units.



New Product Release Form for the MSP58C80

New Product Release Form
SECTION 1. ORDER INFORMATION

This section is to be completed by the customer and sent to Tl along with the code.

Division: Company:

Project Name:

Purchase Order #:

Management Contact: Phone: ( )

Technical Contact: Phone: ( )

Customer Part Number:

B g e e R S e S e S A S S S SRt i s st i

SECTION 2A. ASSIGNMENT OF TI PRODUCTION PART NUMBER

This section to be completed by TI.

TI Part Number:

SECTION 2B. ASSIGNMENT OF SYMBOLIZATION FORMAT

This section to be completed by Tl and approved by the customer (customer approval in Section 3).
TOP SIDE SYMBOLIZATION:

[Tl I

| LOGO YYWW QQQQ I YYWW = DATE CODE

| MSP58CXXXPJM I QQQQ-= LOT NUMBER

| {OPTIONAL 12 CHARACTER) | (LAST 4 DIGITS)

I I MSP58CXXX =TI PART NUMBER

e ek ok ok Kk ok ok ok ok e ok ok ok ek o ok ok K ok ok ok kR ok kR ok ok ok ok ok ok R K ok ok Rk e ke ok ok ok ok ok ok ke ok ok ok ok ok ke ok ok ok sk ok ok e ok Khxh KK Khkhhkkh Kk Kk

SECTION 3. AUTHORIZATION TO GENERATE MASKS, PROTOTYPES, AND RISK UNITS

This section is to be completed by the customer and sent to Tl after the following criteria have been met:
1) The customer has verified that the TI-generated data matches the original data.

2) The customer approves the symbolization format in Section 2B.

| hereby certify that the Tl-generated verification data has been checked and found to be correct, and | autho-
rize Tl to generate masks, prototypes, and risk units in accordance with the purchase order in Section 1 above.
In addition, | also authorize Tl to use the symbolization format illustrated in 2B on all devices with the part num-
ber indicated in 2A.

By: Title:

Date:

Customer Information D-3
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B T R A a2 22 T g R S R T R 2 )

SECTION 4.  APPROVAL OF PROTOTYPES AND AUTHORIZATION TO START PRODUCTION
This section is to be completed by the customer after prototype devices have been received and tested.

| hereby certify that the prototype devices have been received and tested and found to be acceptable, and |
authorize Tl to start normal production in accordance with purchase order #

By: Title:
Date:
Return to: Texas Instruments Incorporated or FAXto: (214)997-3471
Attn: Speech Product Engineer for MSP58C80 Attn: Speech Product Engineer for MSP58C80

P.O. Box 655303, MS 8211
Dallas, TX 75265

D-4



Mechanical Information

D.2 Mechanical Information

The MSP58C80/C81/C82 is available in a PJM/R plastic quad flatpack
package. Figure D—1 gives the mechanical information for the 100-lead plastic
quad flatpack package.
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Figure D—1.MSP58C80/C81/C82 100-Lead Plastic Quad Flatpack
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NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
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Appendix E

MSPS8C20 Audio-Band Converter Data Sheet

This appendix contains data sheet information for the MSP58C20 audio-band
converter.
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MSP58C20
AUDIO-BAND CONVERTER

SPSS015B — DECEMBER 1993 — REVISED JULY 1996

® Analog Portion of ADC and DAC for DW PACKAGE

Audio-Band Signal-Processing (TOP VIEW)

Applications veus LT [10 20 NC
® 5-V Supply Voltage NC CT | 2 19| NC
® Oversampling Second-Order Sigma-Delta Vgg I | 3 187173 AOP

Modulator AlP I | 4 17 (-1 AOM
® 1.024-M AM I |5 16 |1 DIGS

0 \ Hz Ma.ster Cloc.k Frequ.en.cy. pwap . | 6 15|03 piaL
® On-Chlp_ Continuous-Time Antialiasing and pwDA CT | 7 14 |- ADCLK

Smoothing Filters ADOUT CI1 | 8 13|13 Vpp
® High-Performance Fully Differential and NC T | 9 12T NC

Symmetrical Analog Data Paths NC I | 10 11 |1 NC
® Internal Reference Voltage and

Common-Mode Bias Voltage Generation NC — No internal connection

® Very Low Power Consumption Mode

description

The MSP58C20 is the analog portion of an audio-band sigma-delta analog-to-digital and digital-to-analog
converter and is a companion part to the MSP58C80. The MSP58C20 is designed to operate only with the
MSP58C80, which contains the digital portion of the audio-band converter. The circuit consists of three main
blocks: the analog-to-digital converter (ADC), the digital-to-analog converter (DAC), and internal reference and
bias voltages.

The analog-to-digital conversion chain consists of a continuous-time antialiasing stage, an analog oversampled
modulator, and the modulator bias voltage. The antialiasing stage is a second-order low-pass filter with a cutoff
frequency of typically 190 kHz. The modulator is a sigma-delta feedback loop, which oversamples the signal
at 1.024 MHz and provides second-order noise shaping. It performs the conversion of the differential analog
input signal to a pulse-density-modulated single-bit digital output (ADOUT). When a maximum positive
differential input voltage (i.e., a maximum positive voltage difference of AIP — AIM) is applied at the AIP and AIM
inputs, the resulting code at the ADOUT output is all ones.

The digital-to-analog conversion chain consists of a fast DAC, an analog low-pass filter, and the filter’s bias
voltage. The two input bits (DIGS and DIGL), sampled at 0.512 MHz from a digital modulator on the MSP58C80,
are the inputs of the DAC conversion chain. Based on the values for DIGS (the sign bit) and DIGL (the level bit),
the following table shows the DAC voltage steps that are produced.

DIGS DIGL DAC VOLTAGE STEPS
L L =1 % Vref
L H —2 % Vyef
H L +1 x Vief
H H +2 x Vyef

When DIGS =L, the AOM analog output has a more positive voltage than AOP. When DIGL = H, the absolute
value of the voltage difference between AOP and AOM is greater than when DIGL = L. A band-gap voltage
source is used to produce the DAC and ADC reference voltages. These two references are different to avoid
crosstalk between the two converters.

Copyright © 1996, Texas Instruments Incorporated
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functional block diagram

ADCLK PWAD
AIP > e > Analog 1.024 MHz
g Antialiasing | 4 oo4 Mz | Sigma-Delta2 > ADOUT
AM b ilter > Modulator
A
ADC Band-Gap
Reference Voltage
Source
Vss ¥
Bias
Vpp >
DAC Band-Gap
Reference
Voltage Source
A\ 4
<€
AoP < Smoothing < Low-Pass N DiGs
P Filter - Filter 512 kHz
AOM < < < DIGL
+ + MSP58C20
VsuB PWDA
3 1,
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Terminal Functions

TERMINAL A/D /o] DESCRIPTION
NAME NO. ¢ o

ADCLK i4 D i ADCLK is a 1.024-MHz clock input.

ADOUT 8 D O ADOUT is the 1-bit output of the ADC modulator and is sampled at 1.024 MHz.

AIM 5 A | AlM s a negative differential input for the ADC. AIP and AIM together form a balanced differential input.
The biasing of this terminal is fixed through resistors by the internal common-mode voltage source. This
terminal can be ac coupled or dc coupled. If the terminal is dc coupled, external common-mode bias
should satisfy recommended operating conditions.

AlP 4 A | AIP is a positive differential input for the ADC. AIP and AIM together form a balanced differential input.
The biasing of this terminal is fixed through resistors by the internal common-mode voltage source. This
terminal can be ac coupled or dc coupled. If the terminal is dc coupled, external common-mode bias
should satisfy recommended operating conditions.

AOM 17 A (0] AOM is a negative differential DAC output. AOP and AOM together form a balanced differential output.
The common-mode voltage at this terminal is fixed by the internal common-mode circuitry.

AOP 18 A O AOP is a positive differential DAC output. AOP and AOM together form a balanced differential output.
The common-mode voltage at this terminal is fixed by the internal common-mode circuitry.

DIGL 15 D | DIGL is the input level bit of the DAC and is sampled at 0.512 MHz.

DIGS 16 D I DIGS is the input sign bit of the DAC and is sampled at 0.512 MHz.

PWAD 6 D | When PWAD is high, it puts the ADC part of the circuit into a power-down mode. When both PWAD and
PWDA are high, the MSP58C20 is in a stable low-power-consumption state.

PWDA 7 D | When PWDA is high, it puts the DAC part of the circuit in a power-down mode. When both PWAD and
PWDA are high, the MSP58C20 is in a stable low-power-consumption state.

VsuB 1 n/a n/a | VgypandVggmustbe connectedtogethertominimize substrate currents duringpower up, powerdown,
and normal operation.

VbD 13 n/a n/a | Vpp is the 5-V power supply.

Vss 3 n/a n/a | Vggis ground. The internal band-gap voltage and the common-mode bias voltages are referenced to

Vgs.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vpp (see Note 1) . ... ... -0.3Vto6V
Input voltage range, V| (any digital or analog input, see Note 1) .................. -03VtoVpp+03V
VsuB. Vsgs voltage range, relative toeachother .......... ... ... .. ... ... .. ..., -30 mV to 30 mV
Operating free-air temperature range, T ... ..ottt 0°C to 70°C
Storage temperature range, Totg e —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltage values are with respect to Vgg unless otherwise noted.

Q’ TeEXAS
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recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Vpp (see Note 1) 4.75 5 525 Vv
High-level input voltage, digital inputs, V| (see Note 1) 2 v
Low-level input voltage, digital inputs, Vit (see Note 1) 0.8 \
Maximum differential input voltage between AIP and AIM (ac or dc peak-to-peak voltage), V|p -3 3 \
Common-mode input voltage at AIP and AIM, V|c (see Note 1) 03;; (\)/gs 05;; \
Input clock frequency, ADCLK 1.024 MHz
Resistive load between AOP and AOM 15 kQ
Capacitive load at AOP and AOM (at each output versus Vgg) 50 pF
Operating free-air temperature, Ta 0 70 °C

NOTE 1: All voltage values are with respect to Vgg unless otherwise noted.

‘v’f TeExas
INSTRUMENTS

E-6 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




MSP58C20
AUDIO-BAND CONVERTER

SPSS015B - DECEMBER 1993 — REVISED JULY 1996

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature, ADCLK input frequency = 1.024 MHz, PWDA = L and PWAD = L (power-up mode)
(unless otherwise noted)

supply current characteristics

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
PWAD =H, PWDA =H,
Digital inputs = Vpp or Vgs, 50 pHA
IDD  Supply current Digital output = no load
PWAD =L, PWDA =L 6.5 9 16 mA
analog input characteristics
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Transmit dynamic range, maximum differential
input voltage (between AIP and AM) dc or ac voltage +2.22 +236 +25 \
Vio Transmit differential input offset voltage See Note 2 -150 150 mV
04x 05x 06x
Vv Internal common-mode voltage at AIP and AIM \%
Ic 9 Vop  Vbp  Vop
Between AIP and internal common-mode
. AlP voltage source (AIM = Vpp/2) 15 25 35
Zj Input impedance - kQ
AIM Between AIM and internal common-mode 15 25 35
voltage source (AIP = Vpp/2)
Measured at 5 MHz between AIP and Vgg
AIP 50
(AIM = Vpp/2)
Input capacitance pF
AIM Measured at 5 MHz between AIM and Vgg 50
(AIP = Vpp/2)
NOTE 2: Calculated by linear regression based on five dc measurements between -1V and 1V
digital output characteristics
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VoH Digital high-level output voltage versus Vgg loH = 300 pA 24 "
VoL Digital low-level output voltage versus Vgg loL=1mA 0.4 \
analog output characteristics
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vop Differential output voltage, dynamic range, AOP to AOM | Balanced loads, dc measurement | +2.82 +3 +3.18 \
Voo Differential output offset voltage dc measurement -150 150 mV
04x 05x 0.6x
Voc Common-mode output voltage at AOP and AOM Voo Voo Vop \"
‘Ui TEXAS
INSTRUMENTS
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electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature, ADCLK input frequency = 1.024 MHz, PWDA = L and PWAD = L (power-up mode)
(unless otherwise noted) (continued)

ADC transmit characteristicst

crosstalk

Transmit channel idle

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Transmit absolute gain Vpp=5V, Ta =25°C, 105 dB
tolerance Input = 1-kHz sine wave at —13 dBrl -

Input = 1-kHz sine wave, Input level = —1 dBrl to —43 dBri +0.25
Transmn gain versus Gain referenge level = gain Input level = — 43 dBil to —53 dBrl N dB
input level measured at input level of
—-13 dBrl, See Note 3 | Input level = —53 dBrl to —58 dBrl +1
Transmit gain versus
supply voltage Vpp=4.75Vt0525V, Input = 1 kHz at —13 dBrl +0.15 dB
Transmit idle channel Psophometrically-weighted output noise, 76 Bl
in-band noise Transmit channel idle B i
f=50Hz -80
f =300 Hz -82
Transmit idle channel Ta = 25°C, f=3.4kHz -82
single-frequency noise FFT rectangular window bandwidth = 125 Hz, f=4kHz -80 dBrl
spectrum (see Note 4) Transmit channel idle, See Figure 5 f=7KHz _72
f=12kHz -65
f =20 kHz —-64
Transmit single- Input = one frequency in 0.7-kHz to 1.1-kHz band at —4 dBrl, 50 dB
frequency distortion Measured first two harmonics B
L . Input = two frequencies in 0.3-kHz to 3.4-kHz band,
Transmit intermodulation
distortion (see Note 4) Input levels = -7 dBrl and —24 dBirt, -40| dBrl
Measured second and third intermodulation products
¥DQ ;;-55 v, Input level = —70 dBrl -13
Transmit-signal-to-total- lnAth — 1-kHz sine wave
noise-plus-distortion ratio Measured psophometrically- Input level = -20 dBrl 50 dB
(see Note 5) : X
weighted total noise plus
distortion,  See Figure 6 | InPut level =—1 dexl 50
Transmit gain variations
versus input frequency f=0.1 kHz to 4 kHz, Input level = —13 dBrl +0.6 dB
(see Notes 4 and 6)
Transmit power supply
rejection See Note 7 30 dB
Voltage applied to terminal is between Vgg and Vpp, | AIP -10 10
| Leak
kg eakage current PWDA = H (power-down mode) AIM -10 10 HA
. . Receive input = one frequency in 0.3-kHz to 3.4-kHz band at —3 dBrl,
R -to-
ecelve-to-transmit Crosstalk measured at transmit digital output, -70 dB

1 This table contains specifications in which the power levels are expressed in dBrl; dBrl stands for dB above reference level. 0 dBrl is the ADC
theoretical overload point. This overload point corresponds to a sine wave at the input of the modulator with peak amplitude equal to 2.25 V dBrlp
is a psophometrically-weighted value being compared against a psophometrically-weighted reference.

NOTES: 3. Input satisfies CCITT G.714 15.3, Method 2.
4. This parameter is characterized but not tested.
5. Input satisfies CCITT G.714 14.3, Method 2.
6. Gain is reiative to gain at i kHz.
7. Thepower-supply rejection measurementis made with a 50-mVrms, 0- to 20-kHz signal applied to Vpp and with the transmit channel
idle.
*L‘
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electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature, ADCLK input frequency = 1.024 MHz, PWDA = L and PWAD = L (power-up mode)
(unless otherwise noted) (continued)

DAC receive characteristicst

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
. . Vpp=5V, TA = 25°C,
Receive gain tolerance Input = 1-kHz sine wave at —28 dBrl +0.5 dB
Input = 1-kHz sine wave, Input level = —1 dBrl to —~43 dBrl +0.25
. . . Gain reference level = gain
= - | +0.
Receive gain versus input level measured at input level of ~28 dBrl, Input level 43 dBrl to -53 dBr +0.5 dB
See Note 8 Input level = —53 dBrl to —58 dBrl +1
Receive gain versus Vpp=475V10525V, +015] doB
supply voltage Digital input = 1-kHz sine wave at —28 dBrl -
Receive idle channel in-band Receive channel idle,
f ) : ) -75 dBrip
noise Psophometrically-weighted output noise
f=100 Hz -82
Receive idle channel Ta= .25 c, ) f=3kH _82
. ; Receive channel idle, = Z
single-frequency noise M t bandwidth = 125 H dBri
spectrum (see Note 4) S ea?__yremeg andwidth = z, [f=10kHz -64
ee Figure f =100 kHz —64
Receive single-frequency Input = one frequency in 0.7-kHz to 1.1-kHz band at —6 dBrl, _50 dB
distortion Measured first two harmonics
Receive intermodulation Input = two frequencies in 0.3-kHz to 3.4-kHz band,
distortion (see Note 4) Input levels = -7 dBrl and —24 dBrl, -40 | dBrl
Measured second and third intermodulation products
Vpp=525V, Tp=25°C, Input level = —70 dBrl 0
Receive signal-to-total-noise- Input = 1-kHz sine wave,
plus-distortion ratio Measured psophometrically- Input level = —20 dBrl 50 dB
(see Note 9) weighted total noise plus
distortion, See Figure 7 Input level = -1 dBrl 50
f=156 Hz to 4 kHz -o0.6% 0.6
f=4.6875 kHz -0.7 -04
f=6.25kHz -1.75 -1.4
Becelye gain variations versus | Vpp=4.75V, Tp =25°C, f = 78125 kHz 335 Y
input sine wave frequency Input level = —13 dBrl, dB
(see Note 6) See Figure 9 f=9.375 kHz ~5.25 —48
f=10.9375 kHz -7.25 -6.8
f=12.5 kHz -9.2 -87
f=15.625 kHz -12.8 -12.2
Receive power supply rejection | See Note 10 30 dB

1 This table contains specifications in which the power levels are expressed in dBrl; dBrl stands for dB above reference level. 0 dBrl is the DAC
overload point. Overload levels of the digital modulator (see parameter measurementinformation) are 32767 and — 32767 peak values. The 0-dBrl
level is related to maximum differential output voltage, which is typically 2.25 V.

1 The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for receive gain
variations versus input sine-wave frequency.

NOTES: 4. This parameter is characterized but not tested.

Gain is relative to gain at 1 kHz.

Input satisfies CCITT G.714 15.4 Method 2.

Input satisfies CCITT G.714 14.4 Method 2.

The power supply rejection measurement is made with a 50-mVrms, 0-kHz to 20-kHz signai appiied to Vpp and with the receive

channel idle.
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electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature, ADCLK input frequency = 1.024 MHz, PWDA = L and PWAD = L (power-up mode)

(unless otherwise noted) (continued)

DAC receive characteristics (continued)

crosstalk

Crosstalk measured at receive analog output

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
| Loak " AOP -10 10 A
eakage curren

kg g AOM —10 o] "

Output impedance,

differential, between

AOP and AOM 30 kQ

(see Note 4)

. ) Transmit input = one frequency in 0.3-kHz to 3.4-kHz band at -3 dBrl,
Transmit-to-receive Receive channel idle, -70 dB

NOTE 4. This parameter is characterized but not tested.

timing requirements over recommended ranges of supply voltage and operating free-air

temperature
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tsut Transmit setu}? time at power up ADCLK input frequency = 1.024 MHz, 20 us
(PWAD transition from H to L) See Note 11
tsu2 Receive setu‘p'time at power up ADCLK input frequency = 1.024 MHz, 20 us
(PWDA transition from H to L) See Note 12
tsy3 Receive setup time, DIGS or DIGL setup before ADCLKT | See Figure 4 50 ns
th Receive hold time, DIGS or DIGL hold after ADCLKT See Figure 4 50 ns
te Cycle time, ADCLK 1 us
tw1  Pulse duration, ADCLK high 470 ns
tw2  Pulse duration, ADCLK low 470 ns
t Fall time, ADCLK 20 ns
tr Rise time, ADCLK 20 ns

NOTES: 11. After the setup time, the transmit channel displays normal operating characteristics.
12. After the setup time, the receive channel displays normal operating characteristics.

switching characteristic over recommended ranges of supply voltage and operating free-air

temperature
PARAMETER TEST CONDITION MIN  TYP MAX| UNIT
ta Transmit access time, ADOUT after ADCLKT (see Note 4) See Figure 3 100 ns
NOTE 4. This parameter is characterized but not tested.
3 15
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PARAMETER MEASUREMENT INFORMATION

The receive characteristics in the electrical characteristics table are measured by activating the MSP58C20 receive
path through a digital modulator. This modulator consists of two functional blocks (see Figure 1 and Figure 2)
connected in series. The output of the decoder (see Figure 2) is shown in Tabie 1.
3 3
Em 3LsBs

b

IS

BITS (16-1) u :\4_'/ > . > Di

16 16 13 MSBs

Figure 1. 16- to 13-Bit Modulator at 512-kHz Sampling Rate

512 kHz
13 Vx 4MSBs Dx —»— DIGS
Di o >
' 512 kHz Decoder L > DIGL

p Dx

Figure 2. Sigma-Delta-2 Modulator at 512-kHz Sampling Rate

Table 1. Dx Decoder

DECODER INPUT DECODER OUTPUT
vx (11) [ vx(10) | vx(9) | vx(8) | Dx (2) | Dx (1) | Dx (0) | DIGS | DIGL
0 1 X X H H L L H
0 0 1 X H H L L H
0 0 0 1 H H L L H
0 0 0 0 H H H L L
1 1 1 1 L L H H L
1 1 1 0 L H L H H
1 1 0 X L H L H H
1 0 X X L H L H H

M TeEXAS
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ADCLK

ADOUT

ADCLK

DIGS
or
DIGL

PARAMETER MEASUREMENT INFORMATION

q¢

Xl )
Iqe
)7

Figure 3. Transmit Access Timing Waveforms

Ve

Figure 4. Receive Setup and Hold Time Waveforms
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Output Signal Magnitude — dBrl

TYPICAL CHARACTERISTICS

TRANSMIT IDLE CHANNEL
SINGLE-FREQUENCY NOISE SPECTRUM

-60 T
Vpp=4.75V1t05.25V
_es | Ta=25°C

(12,-65)

(20,-64)

ot ———

pd

-70
Fan
-75 [ (0.05, —80)

7

(3.4,-82)

(0.3,-82)

-95

-100

0 5 1

Figure 5

0 15 20
Output Signal Frequency — kHz

RECEIVE SIGNAL-TO-TOTAL-NOISE-
PLUS-DISTORTION RATIO

Vs

DIGITAL INPUT SIGNAL MAGNITUDE

70 T

Vpp=5.25V
Ta =25°C

60 | See Note A

50

40
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v
30 ¢
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AC /
/ (-70,0)
o1 )

0
-80 -60

Receive Signal-to-Total-Noise-Plus-Distortion Ratio — dB

-40

-20 0

Digital Input Signal Magnitude — dBrl

NOTE A: The three points on the dashed line are minimum
qualification standards, which every MSP58C20 must
pass. The curve shows empirical data from a

representative lot.
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SINGLE-FREQUENCY NOISE SPECTRUM

=20 T T
Vpp=4.75V105.25 V
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= -60 l -
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c
2 ./
2 -75
®
5 -804 (3,-82)
& \
H -85 (0.01,-82)
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-95
-100
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Output Signal Frequency — kHz

t This parameter is characterized but not tested.

Figure 6

SET OF

POINTS LOCATION

A (=70,9)

(-58, 23)

(-53, 28)

(—43, 38)

(~35, 46)

(-28, 53)

(<13, 67)

IO Mmoo

(-5, 69)

| (-1, 64)

Figure 7
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Transmit Signal-to-Total-Noise-Plus-Distortion Ratio — cB
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0

-10

-20

TYPICAL CHARACTERISTICS

TRANSMIT SIGNAL-TO-TOTAL-NOISE-
PLUS-DISTORTION RATIO
vs
ANALOG INPUT SIGNAL MAGNITUDE

1 T O
Vpp =525V ?3’ H I
Ta=25°C V4
See Note A

F -—<
/ECK—L/ (-1,50)
P (-20,50)
D ) /
. ¥V
Bp/j /
/
/ /
Y /’1
AG
/
/
({(‘701 -13)

-80 -70 -60 -50 -40 -30 -20 -10 O

Analog Input Signal Magnitude — dBrl

NOTE A. The three points on the dashed line are minimum

qualification standards, which every MSP58C20 must
pass. The curve shows empirical data from a
representative lot.

Figure 8
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Receive Gain Variations - dB

-10

-12

-14

MAXIMUM AND MINIMUM CHARACTERISTICS

RECEIVE GAIN VARIATIONS
vs
INPUT SINE-WAVE FREQUENCY

0 2 4 6 8 10 12 14 16 18

Input Sine-Wave Frequency —~ kHz

Figure 9

T T
I Vpp=4.75V
A B Tao=25°C
D—'—(‘R c SET OF
- POINTS MIN MAX
O D Maximum
A (0.156, —0.6) (0.156, 0.6)
M_nimuN\E B |4 -06) (4. 0.6)
N F c (4.6875,-0.7) | (4.6875,-0.4)
D (6.25, -1.75) (6.25,~1.4)
G E (7.8125,-3.35) |(7.8125,-2.9)
¢ H F (9.375,-5.25) [ (9.375,-4.8)
G (10.9375, —7.25) | (10.9375, —6.8)
\ H (12.5,-9.2) (12.5,-8.7)
\Bl I (15.625, -12.8) | (15.625,—12.2)
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DW (R-PDSO-G**)
16 PIN SHOWN

MECHANICAL DATA

PLASTIC SMALL-OUTLINE PACKAGE

0.050 (1,27)

0.020 (0,51)
0.014 (0,35)

1AAAAAR

SRRkl

PINS™ 1 46 20 24 28
DIM
[ [0.010(0,25) @ A MAX 0.410 | 0510 | 0.610 | 0.710
(10,41) | (12,95) | (15,49) | (18,03)
9
. A MIN 0.400 | 0.500 | 0.600 | 0.700
H (10,16) | (12,70) | (15.24) | (17,78)
0.419 (10,65)
0.400 (10,15)
0.299 (7,59) 0.010 (0,25) NOM
0.293 (7,45) l
Gage Plane i
H E 0.010 (0,25)
8

0.104 (2,65) MAX

NININIRIEy

0.012(0,30)
0.004 (0,10)

Seating Plane &

[Elosotio |

0°- 0.050 (1,27)

0.016 (0,40)

& \
J LU 'L

4040000/B 03/95

NOTES: A.

cow

Falls within JEDEC MS-013

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
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Appendix F

This appendix describes the MSP58P80/81 EPROM cell. The MSP58P80/81
incorporates a one-time programmable (OTP) 32K x 16-bit EPROM designed
to function as a 64K x 8-bit EPROM (TMS27PC512) when used with a pro-
grammer adapter. This gives the MSP58P80/81 capabilities in the areas of
prototyping, early field testing, and production.

Key features of the EPROM cell include standard programming techniques
with verification capability of all bits. A programmer adapter (Tl part number
DPA58P80) provides the 100-pin to 28-pin conversion that is necessary when
programming the MSP58P80/81. This programmer adapter was designed to
work with the Data I/O™ Chiplab™ programmer. Other programmers have not
yet been evaluated, but may provide the same functionality.

This appendix describes programming and verification. The major topics are

as follows:

Topic Page
F.1 Using the EPROM Programmer Adapter Socket ................. F-2
F.2 Programming and Verification................... ..ot F-5
F.3 Step-By-StepProcedure ............coiiiiiiiiiiiiininiianann, F-12

Note: MSP58P81 Product Status

The MSP58P81 is in the preliminary stage of development. All information
about this product contained in this document is considered PRODUCT
PREVIEW.

PRODUCT PREVIEW information concerns products in the formative or de-
sign phase of development. Characteristic data and other specifications are
design goals. Texas Instruments reserves the right to change or discontinue
these products without notice.
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Using the EPROM Programmer Adapter Socket

F.1

Using the EPROM Programmer Adapter Socket

Most EPROM programmers have a 28-pin DIP-type socket for use with
EPROM devices such as the TMS27PC512. In order to use this type of pro-
grammer to program a MSP58P80/81 100-pin QFP, you must use a special
adapter that converts the programmer socket into a socket that can accept a
MSP58P80/81 device.

Figure F—1 shows an example of the programmer adapter so that you can see
the socket for the device and the portion that plugs into the EPROM program-
mer.

Figure F—1. EPROM Programmer Adapter
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Using the EPROM Programmer Adapter Socket

F.1.1  Supplying External Power

In most cases, the EPROM programmer cannot supply the Vgc power needs
of the MSP58P80/81 device, so it becomes necessary to supply external Ve
The programmer adapter is shipped from the factory with an ac adapter. The
ac adapter that is provided operates on 120 Vac, 60 Hz power and provides
12 Vdc, 800 mA to the programmer adapter. Figure F-2 shows the size and
polarity of the dc connector.

Figure F-2. Size and Polarity of DC Connector on AC Adapter

0.472 (12,00)

0.217 (5,50)

\
0.083 (2,10)

Note: All linear dimensions are in inches (millimeters).

Due to the MSP58P80/81 uses dynamic logic for much of its internal circuitry,
the Igc requirements for the Vg are significantly greater than a typical
TMS27PC512-type EPROM. As a result, many EPROM programmers sense
this condition and erroneously indicate that the chip is plugged in backwards.
To prevent this from occurring, the adapter provides the proper Vg from an
ac adapter and on-board voltage regulator. This effectively bypasses the
EPROM programmer I test and allows the device to be programmed.

A HAStA AL

Note: Pin Continuity Test

It may be necessary to disable the pin continuity test before programming an
MSP58P80/81.

MSP58P80/81 EPROM Programming F-3



Using the EPROM Programmer Adapter Socket

F-4

Some EPROM programmers do a pin continuity test by connecting a current-
limited power source to each pin before V¢ is applied. A voltage measure-
ment is made to determine if an open circuit condition exists on that pin. This
pin continuity test may fail because the MSP58P80/81 V¢ is provided by an
external source and the input pins have a high input impedance when V¢ is

nitn Aicaahlatha
vic u

i i H ' HVE +lanf
applied. Therefore, it e pin continuity testbefore

mavhananacan
ApMMIITU. TTITITIVIC, iLiliay VT 11ITuCooaly WU uisavic

programming an MSP58P80/81.



Programming and Verification

F.2 Programming and Verification

The MSP58P80/81 EPROM cell is similar to the TMS27PC512 64K x 8-bit
EPROM. Their memories can be electrically programmed by using the same
family and device codes. The MSP58P80/81, like the TMS27PC512, requires
a high-voltage source for programming. The programmer should apply the
standard 13-V source to the G/Vpp terminal. However, the programmer adapt-
er reduces this voltage by two diode drops. This satisfies the requirements of
the MSP58P80/81 to have 11.5V atthe Vpp terminal during programming. All
other programming signals are TTL level. Locations may be systematically or
randomly programmed as a singular or blocked address. Figure F-3 shows
the EPROM programming data format.

Figure F-3. EPROM Programming Data Format

MSP58P80/81 On-Chip EPROM
Program Memory Memory
(Word Format) Byte Format
0(0000h) 1234h 0(0000h) 12h
1(0001h) 5678h 1(0001h) 34h
2(0002h) 9ABCh 2(0002h) 56h
3(0003h DEFOh 3(0003h) 78h
. 4(0004h) 9Ah
5(0005h) BCh
. . 6(0006h) DEh
32767(7FFFh) 7(0007h) Foh
65535(FFFFh)

Table F-1 contains the nomenclature and description of each terminal.
Figure F-4 shows the wiring diagram of the MSP58P80/81 programmer
adapter.

Table F—1. Terminal Nomenclature for the MSP58P80/81 and TMS27PC512

Signals

MSP58P80

MSP58P81 TMS27PC512 /0 Definition

A15 (MSB)-AO (LSB)
MP/MC

Vss
(terminal 49 only)

Vgg (all others)

VDD
D7 (MSB)-DO0 (LSB)

A15 (MSB)-AO (LSB)
MP/MC

Vss
(terminal 49 only)

Vgg (all others)

VDD
C7 (MSB)-CO (LSB)

A15 (MSB)—-AO (LSB)
E
G/Vpp

GND

Vce

DQ7 (MSB) - DQO
(LSB)

110

EPROM programming address lines
EPROM chip select

EPROM output enable/programming
power supply

Ground
EPROM power supply

Data inputs (programming)/outputs

MSP58P80/81 EPROM Programming F-5
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Figure F—4. MSP58P80/81 EPROM Conversion to TMS27PC512 EPROM Pinout
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Programming and Verification

Table F-2 shows the seven modes of operation and the MSP58P80/81-to-
TMS27PC512 pinout conversion. All inputs are TTL level except for G/Vpp
during programming and A9 during signature mode. Following the table are
individual descriptions of each mode.

Table F-2. MSP58P80/81 Programming Mode Levels

Signal MSP58I?80/81 TMS27PC512 Mode
Name Terminal Terminal Read | Output | Stand- | Program | Verify | Program Signature
Disable by Inhibit
A0 99 10 ADDR ADDR ADDR ADDR ADDR ADDR ViL ViH
A8-A1 89, 92-98 25,3-9 ADDR ADDR ADDR ADDR ADDR ADDR ViL ViL
A9 88 24 ADDR ADDR ADDR ADDR ADDR ADDR VH# VH?*
A15 - 82-87 1,27,26 ADDR ADDR ADDR ADDR ADDR ADDR ViL ViL
A10 2,23,21
DQ7 — 67-74 19-1513-11 | Qour | Hi-Z Hi-Z Diy Qout Hi-Z MPG | Device
DQoO 97 85
E 38 20 Vi Vi ViH Vi Vi ViH Vi ViL
G/Vpp 49 22 Vi ViH X Vep Vi Vpp ViL Vi
Vce 1,14,31,41 28 Vee Vee Vce Vee+1 Vee+1 Vee+1 Vec+1 | Veo+1
51,66,81,90
LEGEND:

1 = MSP58P80/81 EPROM programming mode produces these TMS27PC512 signals.
$=VHisdefinedas 12V + 0.5V

ADDR = byte address bit

DN = byte to be programmed at ADDR

QQuyT = byte stored at ADDR

Vce =5+0.25 V. This is standard power supply voltage.

Vcc +1=6+0.25V. This is provided by the programmer adapter on-board regulator and ac adapter.
ViH = TTL high level
ViL = TTL low level
Vpp = 13+ 0.25V at the TMS27PC512 terminal, but the programmer adapter reduces this voltage to 11.5 + 0.25 V for the

MSP58P80/81.

X = do not care

MSP58P80/81 EPROM Programming F-7
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F.2.1

SNAP! Pulse Programming

The EPROM can be programmed by using the TI SNAP! pulse programming
algorithm as illustrated in the flowchart of Figure F-5, programming time is
greatly reduced to a nominal duration of ten seconds. Actual programming
time varies as a function of the programmer that is being used. Data is
presented in paraiiei (eight bits) on terminais DQ7 — DQU. Once addresses and
data are stable, E is pulsed.

The SNAP! pulse programming algorithm uses pulses of 100 microseconds,
followed by a byte verification to determine if the addressed byte has been suc-
cessfully programmed. Up to ten 100-microsecond pulses per byte are verified
before a failure is recognized.

The programming mode is achieved when Vpp =13.0V,Vcc =6V, G=V,
and E = V. Locations may be programmed in any order. When the SNAP!
pulse programming routine has been completed, all bits are verified.

F.2.2 Program Verify

F-8

Programmed bits may be verified with G/Vpp = V|_and E = V.. Figure F-6
shows the timing of the program and verification operations for SNAP! pulse
programming.



Programming and Verification

Figure F-5. SNAP! Pulse Programming Flowchart

%
| Address = First Location |
v
| Vec=6V,Vpp=13V | Program
Mode
| Program One Pulse =ty = 100 us ~ }¢—] Increment Address |
Last No
Address?
| Address = First Location | X
¥
— X=0 ]
| Program One Pulse = ty, = 100 ps |
Y No
. ; Interactive
Increment Verify Fail X
= =107
Address One Byte X=X+1 0 Mode
Pass Yes
No Last
Address?
Yes
| Device Failed
| Vvec=5V.vep=ViL | |
Final
Compare . Verification
All Bytes to Fail

Original
Data

Pass

Device
Passed
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Figure F—6. Programming Timing

v

AO-A15 x Address Stable H

ViL

|<—P1—l tsu(A) th(A) —t—Pf
|
HI-Z - ——— ViH/VoH
DQO-DQ7 Data In Stable N Data Out Valid

4{| n Sta { u a}| b_:_: ViVor

|4—P|‘— tsu(D) ;4—’%& th(D) _;: Jld— tEHD_’: ﬂ_ tdis((;.)T
_ 1‘ S e B Vpp
IVpp# ' |
G/Vep —ﬂ I th(VPP) —N——NM ; 1 ViL
|
I

ﬂ'—‘"ﬂ—’* trec(PG)

mj
|
|
’
|
|
< <
r T

| |
tsuvee) [P &> twpam)
|

VCC* /

t tdis(G) is @ characteristic of the device but must be accommodated by the programmer.
$13-vat G/Vpp and 6-V at Vg for SNAP! Pulse programming.

F.2.3 Program Inhibit

Programming can be inhibited by maintaining a high-level input on the E termi-
nal.

F.2.4 Read/Output Disable

When the outputs of two or more devices are connected in parallel on the same
bus, the output of any particular device in the circuit can be read with no inter-
ference from competing outputs of the other devices. To read the output of a
single device, a low-level signal is applied to the E and G/Vpp terminals. All
other devices in the circuit should have their outputs disabled by applying a
high-level signal to one of the E and G/Vpp terminals. Output data is accessed
at terminals DQO through DQ7.

F.2.5 Standby

Active Icc supply currentcan be reduced by applyinga high TTL/CMOS signal
to the E terminal. In this mode all outputs are in the high-impedance state.

F-10
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F.2.6 Signature Mode

The signature mode provides access to a binary code identifying the manufac-
turer and type. This mode is activated when A9 is forcedto 12V £ 0.5 V. Two
identifier bytes are accessed by A0 (i.e., A0 =V accesses the manufacturer
code, which is output on DQO — DQ7, A0 = V| accesses the device code,
which is output on DQO — DQ7). All other addresses must be held at V_. The
manufacturer code for these devices is 97h and the device code is 85h.

MSP58P80/81 EPROM Programming F-11
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F.3 Step-By-Step Procedure

The following procedure shows you how to load a file, set up the Chiplab pro-
grammer, and program a MSP58P80/81 with the DPA58P80 programmer

adapter.

Step 1:

Create a file named 58P80.cmd and edit this file to include the fol-
lowing data:

/*********************************‘k*******‘k***********************/

DSPHEX Command File for use with the MSP58P80/81 */

/******‘k**‘k‘k******************‘k********‘k**********************‘k***/

/*

Filename.out
-1

-byte
-romwidth 16
-image

-fi11 0x0000

ROMS
{

}

P80:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

/* Input COFF file */
/* Intel hex format */
/* 8-bit programming */
/* 16-bit data width */

/* Fill all memory addresses */
/* Specify a fill of zeros */

/* Specify 8000 hex words to be programmed */

origin=0x0000, length=0x8000

Type the command and file name DSPHEX 58P80.cmd at the DOS
prompt to convert Filename.out to Filename.i0. Verify Filename.out
and 58P80.cmd are located in the current directory and that
DSPHEX.exe is located in a directory included in the path statement.

Install Data I/0O Chiplab programmer according to the instructions
provided by Data 1/O. Do not install the device programmer adapter
(DPA58P80) until the Chiplab programmer has completed the pow-
er-up

sequence.

Click the mouse on Device, then on Select. The device type selec-
tion menu is presented. Select Tl in the manufacturer block. Select
27PC512 in the Device block. Click the mouse on Select.

Click the mouse on File, then on Open. Enter the source file name.
Change the File Format to Intel Hex if necessary. Choose Specific
in the Automatic RAM Fill block, and enter 00 as the fill data. Click
the mouse on Read.

Click the mouse on Data, then on Data editor, then on Edit User
Data. Verify that the data is loaded correctly. Click the mouse on Exit.



Step 7:

Step 8:

Step 9:

Step 10:

Step 11:

Step-By-Step Procedure

Click the mouse on Config, then on General Parameters. Disable
Continuity Checking. Click the mouse on Close.

Install the DPA58P80 into the Chiplab programmer as if it were a
28-terminal EPROM. Connect the 12-VDC power source to the
DPA58P80. Making sure the DPA58P80 power switch is in the Off
position, plug the power source into a 110 VAC 60 Hz outlet.

Place the MSP58P80/81 into the socket. Verify the device is inserted
correctly. It should be rotated so that terminal 1 is in the corner la-
beled pin #1 on the PWB of the DPA58P80. Close the socket and
toggle the DPA58P80 power switch to on.

Click the mouse on Device and then on Program Device. Verify that
the User Data Size is correct. Click the mouse on Program.

Toggle the DPA58P80 power switch to off and remove the
MSP58P80/81.

MSP58P80/81 EPROM Programming F-13
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Appendix G

~ MSP58C81/C82 Mixed-Signal Processor

The purpose of this chapter is to supply information about the MSP58C81/C82
that is not given in or that is different from the description of the MSP58C80
in chapters 1 — 5 of this document. This chapter contains only a small fraction
of the information needed to use the MSP58C81/C82.

Topic Page
G.1 Introduction ...ttt i G-2
G.2 Features ..........c.ciiiiiiiiiiiiiiiiiiiiitsitiitanrrraanaanns G-3
G.3 Pinout and Signal Descriptions ..............ciiiiiiiiiiiinaa.. G-5
G.4 Memory Organization ..............ccciiiiiiiiiinnnnernnnnnnns G-9
G.5 Development TOOIS ... ....oiiiiiiiiiiiiiiiiiiiniicnnernnnnns G-15
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Introduction

G.1 Introduction

The MSP58C81 and MSP58C82 are derivatives of the MSP58C80 mixed-sig-
nal processor. These two derivatives differ only in their timing specifications
(see Section B.4, Clock and Timing Characteristics). The differences between
the MSP58C81/C82 and the MSP58C80 are listed in the following bulleted list:

1 The MSP58C81/C82

purpose /O capability.

(1 The MSP58C81/C82 does not have a hardware-driven external memory

interface.

The MSP58C81/C82 serial port can supply hardware-generated CLKX
and FSX signals.

Just as with the MSP58C80, a MSP58C20 can be used with the
MSP58C81/C82. A simplified block diagram of the MSP58C81/C82 used with

a MSP58C20 is given in Figure G-1.

Figure G-1. MSP58C81/C82 and MSP58C20 Simplified Functional Block Diagram
MSP58C20 MSP58C81/C82
: Sigma-Delta : Sigma-Delta
.| DACand ADC : DAC and ADC
| (Analog Section) \ (Digital Section)
l TMS320C25
: Core CPU

G-2

Successive-
Approximation ADC

(with 3-to-1 Multiplexer)

I/O interfface has more terminals than the
MSP58C80. These provide the extra I/O terminals necessary to imple-
ment a software-driven external memory interface, without losing general-

I/O Interface
(56 Terminals)

Serial Port
Interface

Internal Memory
(1312 x 16 RAM,
20K x 16 ROM)




Features

G.2 Features

The following is a list of features of the MSP58C81/C82.

(2]
]
<

MSP58C81 has a16.384 MIPS TMS320C25 core (61-ns instruction cycle)
MSP58C82 has a 20.48 MIPS TMS320C25 core (49-ns instruction cycle)
128K-word total data/program memory space

32-bit ALU/accumulator

16-bit parallel shifter between data bus and ALU

Eight auxiliary registers with independent arithmetic unit

16-bit x 16-bit parallel multiplier with 32-bit product

Eight-level hardware stack

133-instruction TMS320C25 instruction set (see the TMS320C2x User’s
Guide)

oo do

B Single-cycle multiply/accumulate instructions

B Repeat instructions for efficient use of program space and enhanced
execution

B Block moves for data/program management

B Instructions that support adaptive filtering, fast Fourier transform
(FFT), and extended-precision arithmetic functions

B Bit-reversed addressing mode for radix-2 FFT

[ On-chip timer for control operations
(O Serial port for direct codec interface

Expanded Internal Memory
[ 20K-word on-chip program ROM
g 1312-word on-chip RAM
Expanded I/O Capability

(O 24 general-purpose input/output terminals
[ 16 general-purpose input terminals
(O 16 general-purpose output terminals

MSP58C81/C82 Mixed-Signal Processor G-3
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Enhanced Clock Control

O The MSP58C81 is used with a 4.096 MHz crystal. Its phase-locked loop
(PLL) generates a clock that is software controllable between 2.048 MHz
and 65.536 MHz

(1 The MSP58C82 uses a crystal between 4.096 MHz and 5.120 MHz. When
using a 5.120 MHz crystal, the MSP58C82 PLL generates a clock that is
software controllable between 2.560 MHz and 81.920 MHz.

3 TheMSP58C81/C82 has a variable-speed processor clock for power con-
sumption control.

(1 TheMSP58C81/C82 uses alow-frequency external crystal, ceramic reso-
nator, or clock reference source.

4 The MSP58C81/C82 internal “real-time” counter is tied to reference
source
Analog-to-Digital and Digital-to-Analog Converters
(1 16-bit resolution voice-band analog-to-digital converter (ADC)
(O 16-bit resolution voice-band digital-to-analog converter (DAC)

(O 8-bit resolution successive-approximation low-frequency analog-to-
digital converter with on-chip 3-to-1 analog multiplexer



Pinout and Signal Descriptions

G.3 Pinout and Signal Descriptions

Figure G2 shows the signal assignments for the MSP58C81/C82,
Figure G-3 illustrates the recommended clock and PLL circuits, Figure G—4
shows the recommended reset circuit, and Table G—1 provides signal descrip-
tions.

Because the MSP58C81/C82 supports a larger number of I/O terminals than
the MSP58C80, several MSP58C80 terminal functions are not supported on
the MSP58C81/C82, they include PS, DS, 1S, AS, CLKOUT2, DDO, RAS,
CAS, ALATCH, STRB, R/W, MP/MC, and DO - D7.

MSP58C81/C82 Mixed-Signal Processor G-5
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Figure G-2. MSP58C81/C82 Terminal Assignments
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Figure G-3. External Clock and PLL Filter

MSP58C81/C82
PLLFLT X2/CLKIN X1
52| 53] o 54]
|
' il R
Crystal or
Ceramic Resonator
(See Note 1)
390 pF = = G == C1
(20%) (20%) (See Note 2) “T° (See Note 2)

Notes 1) The MSP58C81 uses a 4.096 MHz crystal. The MSP58C82 uses a crystal between 4.096 MHz
and 5.120 MHz.

2) Capacitance is specified by crystal or ceramic resonator manufacturer.

Figure G-4. Reset Circuit

MSP58C81/C82

Reset
Switch
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Table G—-1. MSP58C81/C82 Signal Descriptions

Signal Terminal
Name No. 1/0/Z Description

Memory and I/O Lines

A port. A port is a parallel output bus comprising A15 (MSB) through A0 (LSB).
AO — A7 99 - 92, o The A port provides 16 general purpose output terminals. This bus is 1/0
A8-A15 89-82 mapped. Performing an OUT instruction to I/O address Oh modifies the values
driven on this bus. The values driven to the A port upon reset are undetermined.

C port. C port is a parallel input bus comprising C15 (MSB) through CO (LSB).

| The C port provides 16 general purpose input terminals. This bus is 1/O
mapped. Performing an IN instruction from I/O address Oh reads the values on
this bus.

Co-C7 74 - 67,
C8-C11 45-42,
C12-C15 37-34

Serial Interface Signals

_ Serial port master/slave selectinput. When M/S is high, the serial port s placed
M/S 33 I in master mode, causing CLKX and FSX to be outputs. When M/S is low, the
serial port is placed in slave mode, causing CLKX and FSX to be inputs.

Transmit clock input/output. CLKX is the clock signal for clocking data from the
XSR (serial port transmit shift register) to the DX terminal. When operating the
serial port in master mode (M/S is high), CLKX is an output terminal and has

CLKX 28 I/O  afrequency given by the reference oscillator rate divided by 2 (CLKX is 2.048
MHz for a 4.096 MHz reference oscillator). When operating the serial port in
slave mode (M/S is low), CLKX is an input terminal and must be provided by an
external source to shift data out the DX terminal.

Frame synchronization input/output pulse for transmit. The falling edge of the
FSX pulse initiates the data transmit process, beginning the clocking of the XSR
(serial port transmit shift register). When operating the serial port in master
mode (M/S is high), FSX is an output terminal and has a frequency given by the

FSX 24 I/lO  CLKX rate divided by 256 (FSX is 8 kHz for a 4.096 MHz reference oscillator).
When operating the serial port in slave mode (M/S is low), FSX is an input
terminal. Whether the serial port is operating in master mode or slave mode, the
TXM bit of status register ST1 must always be cleared. If it is not cleared, the
emulation part and the production part will have different behavior.

Miscellaneous Signals

Vgg 38 I This terminal must be tied to the other Vgg terminals.

NC 46, 56 These terminals must be left unconnected.
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G.4 Memory Organization

The MSP58C81/C82 provides three separate address spaces that are
mapped internally: program space, data space, and 1/O space.

The MSP58C81/C82 has 1312 words of on-chip RAM that are divided into
three blocks (B0, B1, and B2). Of these three blocks, block BO (512 words) is
configurable as either data or program memory, and blocks B1 and B2 (total
of 800 words) are always configured as data memory. The MSP58C81/C82
also has 20K-words of on-chip ROM, which is configured as program memory.

Program/data RAM block BO (512 words) resides in pages 4 — 7 of the data
space when configured as data memory and in the highest 512 words of the
program space when configured as program memory. Data RAM block B1
(768 words) resides in pages 8 — 13 of the data space, and data RAM block
B2 resides in the upper 32 words of data page 0. The remainder of page 0 of
the data space is composed of memory-mapped registers and internally re-
served locations, and pages 1 — 3 and 14 — 15 consist of internally reserved
locations. The internally reserved locations cannot be used for storage, and
their contents are undefined when read.

Block B0 is mapped into either the data or program space, based on the value
of the CNF bit of status register ST1. The CNFD command clears the CNF bit,
causing block B0 to be configured as data memory. The CNFP command sets
the CNF bit, causing block B0 to be configured as program memory. A reset
configures block BO as data memory.

Within the 64K-word program memory space: a) addresses 0000h — 001Fh
consist of interrupt vectors and internally reserved locations, b) addresses
0020h — 4FAFh are mapped to program ROM, c) addresses 4FBOh — 4FFFh
are reserved for factory test code, d) addresses 5000h — FFFFh are reserved
locations and their contents are undefined when read (with the exception that
RAM block BO can still be mapped as internal program memory at addresses
FEOOh — FFFFh with the CNFP command).

The MSP58C81/C82 is capable of addressing 16 locations in the I/O space.
These locations consist of one I/O-mapped register and internally reserved
locations.
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Figure G-5. System Memory Maps After a CNFD Instruction (CNF Bit is Cleared)
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Figure G-6.

System Memory Maps After a CNFP Instruction (CNF Bit is Set)
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G.4.1 Memory Mapped Registers

The lower 24 words of the MSP58C81/C82 data space consist of 18 memory-
mapped registers and 6 reserved locations (see Table 2-1). The reserved
locations cannot be used for storage, and their contents are undefined when
read. The following sections provide descriptions of memory-mapped regis-
ters that behave differently on the MSP58C81/C82 than on the MSP58C80.
For any memory-mapped register not found in the following sections, please
refer to Section 2.1.3, Memory-Mapped Registers.

G.4.1.1 MEMTYPE — External-Memory Interface Register

The external-memory interface register (MEMTYPE) is a 16-bit read/write
register that specifies the following settings for each of the external-memory
spaces:

(1O Standard (SRAM/ROM) or dynamic (DRAM) memory
(J Wide or narrow data format
[ Number of wait states

MEMTYPE also contains a global external-memory-refresh enable bit (see
Table G-2).

Table G-2. External-Memory Interface Register (MEMTYPE)

15 [14[13]12]|1n1]1w0]9 8|7 ]6 |5 [4]3]2][1]o
RF D/S | N/'W NWS D/S | N/W NWS D/S | N/W NWS
Global Alternate Data Space Data Space Program and I/O Spaces

RF: Global refresh enable, 1 = enable, 0 = disable

D/S: Dynamic = 1, Standard = 0

N/W: Narrow = 1, Wide =0

NWS: Number of wait states, ranging from 0 (000) through 7 (111)

The MSP58C81/C82 does not provide external refresh signals, nor does it pro-
vide external terminals for accessing the program space, data space, I/O
space, or alternate data space.

I/O address Oh accesses the A port and C port. Performing an IN instruction
from 1/O address Oh causes the values on the C port terminals to be copied
to the RAM location specified by the IN instruction. Performing an OUT instruc-
tion from I/O address Oh copies the value from the RAM location specified by
the OUT instruction to the A port latches.
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Note: 1/0 Space Configuration for Latching

In order for the latching to work properly, the 1/0 space must be configured
as standard, narrow, and with two wait states (i.e., the lower 5 bits of MEM-
TYPE must be 01010). All remaining bits in MEMTYPE should be cleared.

MEMTYPE defaults to 0000h on reset. Before accessing A port or C port,
000Ah must be written to MEMTYPE.

G.4.1.2 DI — D-Port Input Register

The D-port input register (D) is a 16-bit read-only register that contains data
being read from the D-port lines. The MSP58C81/C82 only has eight D-port
lines (D8 —D15). The value of these lines can be read on the eight most signifi-
cant bits of DI. The contents of the eight least significant bits of DI are unde-
fined when read.

G.4.1.3 DO — D-Port Output Register

The D-port output register (DO) is a 16-bit read/write register. This register
contains data being written to the D-port lines that are configured as outputs.
The MSP58C81/C82 only has eight D-portlines (D8 —D15), and the value driv-
enon these lines is controlled by writing to the eight most significant bits of DO.

Note: D-Port Default Setting

All D-port lines default to input on reset.

G.4.1.4 DDIR — D-Port Direction Register

The D-port direction register (DDIR) is a 16-bit read/write register that allows
each individual line of the D port to be specified as either an input (the selected
DDIR bit is cleared) or an output (the selected DDIR bit is set). DDIR defaults
to 0000h upon reset. The upper eight bits of DDIR program the eight D-port
terminals of the MSP58C81/C82 as either inputs or outputs.

Note: DDIR Bit Settings

The lower eight bits of DDIR must always be cleared.

G.4.2 1/0-Mapped Registers

The MSP58C81/C82 can address 16 locations in the I/O space using the IN
and OUT instructions. The I/O registers are numbered in Table G-3 from Oh
through Fh, with the number of each register indicating its I/O address.
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Table G-3. I/O-Mapped Registers

Address Abbreviation Name
Oh ACPORT A-port and C-port control register

1h-Fh Reserved

ACPORT — A-Port and C-Port Control Register

The A-port and C-port control register (ACPORT) is a 16-bit register. When
performing an OUT instruction to any of the I/O addresses between Oh and 7h,
the ACPORT writes to the A-port terminals. However, since only address Oh
is tested, only OUT instructions to I/O address Oh should be used. When per-
forming an IN instruction from any of the I/O addresses between Oh and 7h,
ACPORT reads from the C-port terminals. However, since only address 0h is
tested, only IN instructions from 1/0 address Oh should be used or by using an
MSP58P81.
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G.5 Development Tools

Emulation of the MSP58C81 can be performed by inserting an EAB58C81
(emulation adaptor board) between the SE pod of the EVM58C80 and the cus-
tomer target board. Prototyping of the MSP58C81 can be performed by insert-
ing an EAB58C81 between a MSP58P80 and the customer target board or by
using an MSP58P81.
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Appendix H

Glossary

A15-A0: The parallel memory address bus A15 (MSB) through AO (LSB).
It addresses external I/O, data, program, and alternate data spaces.

AAH: Alternate Address High (mapped to I/O location Ah). The alternate
address high register (AAH) is an 8-bit register.

AAL: Alternate Address Low (mapped to I/O location 9h). The alternate
address low register (AAL) is a 16 bit register. Since writing to the AAL does
not initiate a prefetch-read, this register is generally used when preparing
for a postwrite operation.

AALP: Alternate Address Low for Prefetch-Read (mapped to I/O location
Dh). The alternate address low register for prefetch-read (AALP) is a 16-bit
register.

ACC: Accumulator (MSP58C80 hardware). This is an internal register of the
MSP58C80.

ADAC: Sigma-Delta ADC/DAC Control Register (mapped to data location
0010h). The sigma-delta ADC/DAC control register is a 6-bit register that
allows the sigma-delta ADC and DAC blocks on the MSP58C80 to be
placed in a low-power state. It indicates the status of ADC and DAC
processing, allows the ADC FIR filter to be bypassed, and sets the DAC
sample rate to be the nominal rate or twice the nominal rate.

ADB: Alternate Data Buffer for Read without Prefetch (mapped to 1/O
location 8h). The alternate data buffer for read without prefetch (ADB) is a
16-bit register.

ADBP: Alternate Data Buffer for Prefetch-Read/Postwrite (mapped to 1/0
location Ch). The alternate data buffer for prefetch-read/postwrite (ADBP)
is a 16-bit register.

ADC: Analog-to-Digital Converter. The MSP58C80 has two different ADCs.
The firstis a sigma-delta ADC that requires the MSP58C20 to function. The
second is a successive-approximation low-frequency ADC.
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ADCLK: Sigma-Delta ADC/DAC Modulator Clock Input (MSP58C20
terminal). ADLCK is a clock input signal for connection to the MSP58C80
ADCLK signal output.

ADCLK: Sigma-Delta ADC/DAC Modulator Clock Output (MSP58C80
terminal). ADCLK is a clock output signal for connection to the MSP58C20
ADCLK signal input.

ADDK: Add to Accumulator Short Immediate (TMS320C25 instruction).
ADDK adds an 8-bit immediate value to the accumulator with the result
replacing the accumulator contents.

ADIN: Sigma-Delta ADC Data Input (MSP58C80 terminal). ADIN is a digital
input signal for connection to MSP58C20 ADOUT signal.

ADMO: Successive-Approximation low-frequency ADC MUX Input 0
(MSP58C80 terminal). ADMO is one of three analog input signals, any one
of which may be connected to the successive-approximation ADC by way
of an on-chip analog multiplexer.

ADM1: Successive-Approximation ADC MUX Input 1 (MSP58C80
terminal). ADM1 is one of three analog input signals, any one of which may
be connected to the successive-approximation ADC via an on-chip analog
multiplexer.

ADM2: Successive-Approximation ADC MUX Input 2 (MSP58C80
terminal). ADM2 is one of three analog input signals, any one of which may
be connected to the successive-approximation ADC via an on-chip analog
multiplexer.

ADOUT: Sigma-Delta ADC Data Output (MSP58C20 terminal). ADOUT is
a digital output signal for connection to MSP58C80 ADIN signal.

AIB58C80: The AIB58C80 is part of the EVM58C80 development system
and acts as the user’s target board. It provides a 4.096-MHz oscillator
circuit, a PLL filter, and supplies power to approximate terminals.

AIM: Sigma-Delta Analog Input Minus (MSP58C20 terminal). AIM is an
analog interface input terminal for the MSP58C20.

AIP: Sigma-Delta Analog Input Positive (MSP58C20 terminal). AIP is an
analog interface input terminal for the MSP58C20.

ALATCH: Standard Memory Address Demultiplex Strobe (MSP58C80
terminal). ALATCH serves as a demultiplexing latch signal for 24-bit
multiplexed addresses and as a time multiplexing signal for accessing
lower/upper byte from byte-wide memories.
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ALU: Arithmetic Logic Unit (MSP58C80 hardware). The ALU is an internal
hardware block of the MSP58C80 used for 32-bit arithmetic operations.

AOM: Sigma-Delta Analog Output Minus (MSP58C20 terminal). AOM is an
analog interface output terminal for the MSP58C20.

AOP: Sigma-Delta Analog Output Positive (MSP58C20 terminal). AOP is an
analog interface output terminal for the MSP58C20.

ARx: Auxiliary Registers 0—7 (MSP58C80 register). These registers can be
used for indirect addressing of data memory or temporary data storage.

ARAM: Audio-Grade Dynamic Random Access Memory. ARAMs are
DRAM chips that meet a reduced specification.

ARAU: Auxiliary Register Arithmetic Unit (MSP58C80 hardware). The
ARAU can simultaneously perform one operation while the ALU is busy
performing another operation.

ARB: Auxiliary Register Pointer Buffer. The ARB comprises three bits of
status register ST1. When the ARP is loaded, the old value of the ARP is
loaded into the ARB except during an LST or LST1 instruction.

ARP: Auxiliary Register Pointer. The ARP comprises three bits of status
register STO. This field selects the AR to be used in indirect addressing.

AS: Alternate Space Select Signal (MSP58C80 terminal). AS is a signal for
selecting alternate data space memory.

B15-B0: The B Port. B port is a parallel data bus B15 (MSB) through BO
(LSB) and provides 16 general /O signals.

BDIR: B PortDirection Register (mapped to data location 000Eh). The B port
direction register is a 16-bit, read/write register that allows individual lines
of the B port to be specified as either input (logic 0) or output (logic 1) lines.

BI: B PortInput Register (mapped to data location 000Ch). The B-port input
register (Bl) is a 16-bit read-only register that contains data being read from
the B-port lines.

BIO: Branch Control Input (TMS320C25 terminal). BIO controls the
branching of the BIOZ instruction. When BIO is low, the branch is executed.

BIOZ: Branch on I/O Status = 0 (TMS320C25 instruction). When the BIO
signal is low then BIOZ causes a branch to be executed.
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BLKD: Block Move from Data Memory to Data Memory (TMS320C25
instruction). BLKD copies consecutive memory words from a source data
memory block to a destination data memory block.

BO: B-Port Output Register (mapped to data location 000Dh). The B-port
output register (BO) is a 16-bit read/write register that contains data being
written to B-port lines that are configured as outputs (all B-port lines default
to being inputs on reset).

Bp: Band-pass cutofffrequency. Bpis the band-pass cutoff frequency for the
oversampling digital filter of the MSP58C80.

bps: Bits per second

Bs: Band-stop cutoff frequency. Bs is the band-stop cutoff frequency for the
oversampling digital filter of the MSP58C80.

C: Carry Bit. C is one bit of the status register ST1. C is set if an addition
instruction produces a carry and cleared if a subtraction instruction
produces a borrow.

CAS: DRAM Column Address Strobe (MSP58C80 terminal). CAS is
asserted low after the column address has been set up for each of the
columns accessed during a read or write operation.

CINT Interrupt: Real-Time Counter Interrupt (MSP58C80 maskable
interrupt). A CINT interrupt is generated when the RTC register decrements
to zero.

CINT Mask Bit: Real-Time Counter Interrupt Mask Bit. CINT is one bit of the
IMR register. When a zero is set in CINT, the real-time counter interrupt
(CINT) is masked.

CLKOUT1: Instruction Cycle Clock Output (MSP58C80 terminal).
CLKOUTT1 is a clock output with a period equal to the instruction cycle
period.

CLKOUT2: Second Instruction Cycle Clock Output (MSP58C80 terminal).
CLKOUT2 is a second clock output with a period equal to the instruction
cycle period.

CLKR: Receive Clock Input (MSP58C80 terminal). CLKR is an external
clock signal for clocking data from the DR signal into the RSR (serial port
receive shift register).
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CLKX: Transmit Clock Input (MSP58C80 terminal). CLKX is an external
clock signal for clocking data from the XSR (serial port transmit shift
register) to the DX signal.

CNF: On-Chip RAM Configuration Control Bit. The CNF is one bit of the
status register ST1. This bit causes memory block BO to be mapped to
either data memory or program space memory.

CNFD: Configure Block as Data Memory (TMS320C25 instruction). CNFD
clears the CNF bit of status register ST1 so that memory block B0 is mapped
to data memory.

CNFP: Configure Block as Program Memory (TMS320C25 instruction).
CNFP sets the CNF bit of status register ST1 so that memory block BO is
mapped to program space memory.

CPT: Call Progress Tone.

D15-D0: The D Port. D port is a parallel data bus D15 (MSB) through DO
(LSB) that transfers data between MSP58C80 and external I/O, data,
program, and alternate data spaces.

DAC: Digital-to-Analog Converter. The MSP58C80 contains one internal
sigma-delta DAC that requires the MSP58C20 to function.

DDO0: DRAM Data Terminal for x1 DRAM Interface (MSP58C80 terminal).
DDO transfers data between MSP58C80 and 1-bit wide DRAM.

DDIR: D-Port Direction Register (mapped to data location 000Bh). DDIR is
a 16-bit read/write register that allows individual lines of the D port to be
specified as either input (logic 0) or output (logic 1) lines.

DI: D-Port Input Register (mapped to data location 0009h). DI is a 16-bit
read-only register that contains data being read from the D-port lines.

DIGL Input Terminal: Sigma-Delta DAC Level Input (MSP58C20 terminal).
DIGL is a digital input signal for connection to the MSP58C80 DIGL output
signal.

DIGL Output Terminal: Sigma-Delta DAC Level Output (MSP58C80
terminal). DIGL is a digital input signal for connection to the MSP58C20
DIGL input signal.

DIGS Input Terminal: Sigma-Delta DAC Sign Input (MSP58C20 terminal).
DIGS is a digital input signal for connection to the MSP58C80 DIGS output
signal.
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DIGS Output Terminal: Sigma-Delta DAC Sign Output (MSP58C80
terminal). DIGS is a digital output signal for connection to the MSP58C20
DIGS input signal.

DMOV: Data Move in Data Memory (TMS320C25 instruction). DMOV
copies the contents of a specified data memory address to the next higher
address.

DO: D-Port Output Register (mapped to data location 000Ah). DO is a 16-bit
read/write register that contains data being written to D-port lines that are
configured as outputs (all D-port lines default to being inputs on reset).

DP: Data Memory Page Pointer. DP comprises nine bits of status register
STO. The 9-bit DP pointer is concatenated with the seven LSBs of an
instruction word to form a direct-memory address of 16-bits.

DR: Serial Data Receive Input (MSP58C80 terminal). Serial data is received
into the RSR (serial port receive shift register) using the DR terminal.

DRAM: Dynamic Random Access Memory

DRR: Serial Port Data Receive Register (mapped to data location 0000h).
DRR is a 16-bit read/write register that holds the data received by the serial
port, and it can be operated in 8-bit byte or 16-bit word mode.

D/S: Dynamic Memory/Standard Memory Selection. The D/S occupies
three bits in the MEMTYPE register. There is one bit each for selecting
dynamic or standard memory for alternate data space, data space, and
program and /O space.

DS: Data Space Select Signal (MSP58C80 terminal). DS is used for
selecting data space memory.

DSP: Digital Signal Processor

DSPA: TMS320C25 Assembler (software). DSPA is software used to
assemble TMS320C25 source code.

DSPHEX: TMS320C25 Object Format Converter (software). DSPHEX is
the software used to create a TI-tagged object file that can be uploaded to
the EVM58C80.

DSPLNK: TMS320C25 Linker (software). DSPLNK is software used to link
TMS320C25 object code.

DSPSYM: EVM58C80 Symbol Table Generator (software). DSPSYM is
software used to create a symbol table file that can be uploaded to the
EVM58C80.
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DTAD: Digital Telephone Answering Device. A DTAD is a possible
application for the MSP58C80.

DTMF: Dual Tone Multifrequency. A method of coding signals used in
telephone applications in which two nonharmonically related frequencies
are added together to represent the information. DTMF tones are also
referred to as touch tones.

DX: Serial Data Transmit Output (MSP58C80 terminal). Serial data is
transmitted from the XSR (serial port transmit shift register) using the DX
terminal.

DXR: Serial Port Data Transmit Register (mapped to data location 0001h).
DXR is a 16-bit read/write register that holds the data to be transmitted by
the serial port and can be operated in 8-bit byte or 16-bit word mode or can
ke used as a general-purpose register.

EINT: Enable Interrupt (TMS320C25 instruction). The EINT instruction
enables unmasked interrupts.

EVM58C80: MSP58C80 development tool. The EVM58C80 is a desktop
development tool that is capable of emulating the MSP58C80 at full speed
(65.536 MHz). It can be connected by an RS-232 cable to any host
computer running ANSI terminal emulation software.

FFT: Fast Fourier Transform

FO: Format Bit. FO is one bit of status register ST1. FO controls whether the
serial port registers are configured to receive and transmit 8-bit bytes or
16-bit words.

FREQ: Frequency Control Register (mapped to data location 0007h). FREQ
is a 13-bit read/write register that allows four MSP58C80 clock rates to be
adjusted. These clocks are the PLL clock, the refresh clock, the sigma-delta
clock, and the processor clock. The PLL clock and the refresh clock are
defined relative to the reference oscillator, which is either provided
externally or controlled by an external crystal or ceramic resonator.

fs: Sampling Frequency. The sampling frequency for the oversampling
digital filters of the MSP58C80 is represented by the symbol fs.

Glossary H-7



Glossary

H-8

FSM: Frame Synchronization Mode Bit. This is one bit of status register ST1.

FSR: Frame Synchronization Input Pulse for Receive (MSP58C80
terminal). The failing edge of the FSR pulse initiates the data receive
process, beginning the clocking of the RSR (serial port receive shift
register).

FSX: Frame Synchronization Input/Output Pulse for Transmit (MSP58C80
terminal). The falling edge of the FSX pulse initiates the data transmit
process, beginning the clocking of the XSR (serial port transmit shift
register).

HM: Hold Mode Bit. HM is one bit of status register ST1 and is unused by the
MSP58C80.

HOLD: Hold Input (TMS320C25 terminal). HOLD, when high, places the
data, address, and control lines of the TMS320C25 in a high-impedance
state (hold mode).

HOLDA: Hold Acknowledge Signal (TMS320C25 terminal). HOLDA
indicates that the TMS320C25 has gone into hold mode.

IACK: Interrupt Acknowledge (MSP58C80 terminal). IACK indicates receipt
of an interrupt and that the program is branching to the interrupt vector.

IFR: Interrupt Flag Register (MSP58C80 register). IFR is a 6-bit register

used to indicate whether any of the interrupts (INTO, SDINT, CINT, TINT,
RINT, and XINT) are enabled or disabled.

IMR: Interrupt Mask Register (mapped to data location 0004h). IMR is a 6-bit
read/write register that allows INTO, SDINT, CINT, TINT, RINT, and XINT
interrupts to be enabled and disabled.

IN: Input Data from Port (TMS320C25 instruction). IN reads a 16-bit value
from one of the I/O-mapped registers or one of the external I/O ports into
the specified data memory location.

INTO: External User Interrupt (MSP58C80 maskable interrupt). The INTO
interrupt input is maskable by the interrupt mask register and the interrupt
mode bit.

INT1: External User Interrupt #1 (TMS320C25 maskable interrupt).
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INT2: External User Interrupt #2 (TMS320C25 maskable interrupt).

INTM: Interrupt Mode Bit (part of status register ST0). INTM is one bit of
status register STO. It enables or disables all maskable interrupts.

ips: instructions Per Second

IS: 1/0 space select signal (MSP58C80 terminal). IS is used for selecting /O
space memory.

JEDEC: Joint Electronic Device Engineering Council

LACK: Load Accumulator Immediate Short (TMS320C25 instruction).
LACK loads an 8-bit instruction into the accumulator right-justified.

LALK: Load Accumulator Long Immediate with Shift (TMS320C25
instruction). LALK loads a left-shifted 16-bit value into the accumulator and
either the value is sign-extended or the high-order bits of the accumulator
(past the shift) are set to zero. This depends on the value of SXM.

LARK: Load Auxiliary Register Immediate Short (TMS320C25 instruction).
LARK loads an 8-bit constant into auxiliary register ARO.

LARP: Load Auxiliary Register Pointer (TMS320C25 instruction). LARP
loads the contents of ARP (a 3-bit field in status register ST0) into ARB (a
3-bit field in status register ST1) and then loads a constant into ARP.

LDPK: Load Data Memory Page Pointer Immediate (TMS320C25
instruction). LDPK loads a constant into the DP bits of status register STO.

linker: A linker is a software tool that combines object files to form an object
module.

LPC: Linear Predictive Coding. LPC uses a mathematical model of a human
vocal tract to enable efficient digital storage and recreation of realistic
speech.

LSB: Least Significant Bit

LST1: Load Status Register ST1 (TMS320C25 instruction). LST1 loads a
data memory value into status register ST1. ARB is then copied to ARP of
status register STO.
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MCELP: Modified Code-Excited Linear Prediction

MEMTVYPE: External I\/Inmnr\/ Interface Damcfnr lmapnnd to data location

MU U udiia ivua

0008h). The MEMTYPE reglster conﬁgures each type of external space
(program, I/O, data, and alternate data) with the type of memory in use
(standard narrow, standard wide, dynamic narrow, or dynamic wide).

MP/MC: Microprocessor/Microcomputer Mode  Select (MSP58C80
terminal). In microcomputer mode (low), MP/MC causes the lower 32K
words of program memory to be mapped internally. In microprocessor
mode (high), the lower 32K words of program memory are mapped
externally.

MSB: Most Significant Bit

MSES58C80: The MSES58C80 is used for development, testing, and
demonstration purposes in place of a MSP58C80 and is sometimes
referred to as the system emulation (SE) chip. It does not contain a
mask-programmed ROM like the MSP58C80. To replace the
mask-programmed ROM, the MSE58C80 has extra terminals that can be
attached to an external source. This chip can be used with the EVM58C80
to download the program from a computer. The MSE58C80 can also be
used with the SEB58C80; in this situation the program is burned into
EPROMs. The MSE58C80 comes in a 144-terminal PGA package.

MSP58C20: The MSP58C20 contains the analog section of the sigma-delta
ADC and the sigma-delta DAC. When connected to the MSP58C80 with a
minimum of four interface lines, the devices act as a voice-band sigma-delta
ADC and as a voice-band sigma-delta DAC.

MSC: Microstate Complete Signal (TMS320C25 terminal).

MUX: Multiplexer. A device for selecting one of a number of inputs.

MX0: Multiplexer Selection Bit #0 (part of SAAD memory-mapped register).
MXO is one of two bits of the SAAD register used to select which analog
input (ADMO, ADM1, or ADM2) is sent to the ADC.

MX1: Multiplexer Selection Bit #1 (part of SAAD memory-mapped register).
MX1 is one of two bits of the SAAD register used to select which analog
input (ADMO, ADM1, or ADM2) is sent to the ADC.
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N/W: Narrow Memory/Wide Memory Selection. The N/W occupies three bits
inthe MEMTYPE register. There is one bit each for selecting wide or narrow
memory for alternate data space, data space, and program and I/O space.

NWS: Number of Wait States. The NWS occupies three 3-bit sections in the
MEMTYPE register. There is one section each for setting the number of wait
states for alternate data space, data space, and program and I/O space.

OUT: Output Data to Port (TMS320C25 instruction). OUT writes a 16-bit
value from a data memory location to the specified 1/O-mapped register or
external I/O port.

OV: Overflow Flag Bit. OV is one bit of status register STO and indicates
when an overflow has occurred in the ALU.

OVM: Overflow Mode Bit. OVM is one bit of status register STO and results
in either the overflow going to the accumulator or setting the accumulator
with its most negative or most positive value.

PCPD: Processor Clock Predivider. PCPD is three bits of the FREQ
memory-mapped register and is used to set the speed of the processor
clock relative to the PLL clock.

PLL: Phase-Locked Loop. A circuit for synchronizing a variable local
oscillator with the phase of an input signal.

PLLFG: Phase-Locked Loop Frequency Gain. PLLFG comprises five bits of
the FREQ memory-mapped register and is used to set the frequency of the
phase-locked loop clock.

PLLFLT: PLL filter Connection (MSP58C80 terminal). PLLFLT is used for
connecting the external PLL filter.

PM: Product Shift Mode. PM comprises two bits of status register ST1. It
determines how the results of the multiplier are loaded into the ALU. This
is done directly with no shift, shifted left one place with the LSB zero filled,
shifted left four places with the LSBs zero filled, or shifted right six places
and sign-extended.
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ppm: Parts Per Million

PRD: Period Register (mapped to data location 0003h). PRD is a 16-bit
read/write register that is initialized by a reset to the maximum value of
FFFFh.

PS: Program space seiect signali

PWAD: Power-Down Sigma-Delta ADC Input (MSP58C20 terminal). PWAD
places the sigma-delta ADC on the MSP58C20 into low-power mode.
PWAD can be controlled by the MSP58C80 using a general I/O terminal.
A logic high level on the PWAD signal places the ADC portion of the
MSP58C20 into low-power mode.

PWDA: Power-Down Sigma-Delta DAC Input (MSP58C20terminal). PWDA
places the sigma-delta DAC on the MSP58C20 into low-power mode.
PWDA can be controlled by the MSP58C80 using a general I/O terminal.
A logic high level on the PWDA signal places the DAC portion of the
MSP58C20 into low-power mode.

QFP: Quad Flat-Pack. QFP is the alphanumeric designator for the
MSP58C80 package.

R/W: Read/Write Signal (MSP58C80 terminal). R/W controls the direction of
data transfer when communicating with an external device.

RAS: DRAM Row Address Strobe (MSP58C80 terminal). RAS is asserted
low after the row address has been set up for a read or write operation.

RD: Refresh Divider. RD is one bit of the FREQ memory-mapped register
and is used to set the frequency of the refresh clock.

READY: DataReady Input(TMS320C25 terminal). READY indicates thatan
external device is prepared for the bus transaction to be completed.

RET: Return from Subroutine (TMS320C25 instruction). RET is used to
return to the calling program from a subroutine or subprogram.

RF: Global Refresh Enable Bit. RF is one bit of the MEMTYPE
memory-mapped register and is used to enable global external memory
refresh.
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RHM: Reset Hold Mode (TMS320C25 instruction). RHM clears the HM
status bit. In this mode, internal execution continues during assertion of the
HOLD signal.

RINT Interrupt: Serial Port Receive Interrupt (MSP58C80 maskable
interrupt). RINT is generated when the serial port receives either a byte or
a word (as specified by the format bit FO).

RINT Mask Bit: Serial Port Receive Interrupt Mask Bit. RINT is one bit of the
IMR register. When a zero is set in RINT, the serial port receive interrupt
(RINT) is masked.

ROM: Read-Only Memory

RP: Pass-band Ripple. Rp is the band-pass ripple for the oversampling
digital filter of the MSP58C80.

RPT: Repeat Instruction as Specified by Data Memory Value (TMS320C25
instruction). RPT loads the eight LSBs of the addressed memory value into
the repeat counter (RPTC). This causes the following instruction to be
executed one time more than the number loaded into the RPTC (provided
that it is a repeatable instruction).

RPTC: RepeatCounter (MSP58C80 register). The RPTC is an 8-bit counter,
which when loaded with N, causes the next single instruction to be executed
N+1 times.

RPTK: Repeat Instruction as Specified by Immediate Value (TMS320C25
instruction). RPTK loads an 8-bit immediate value into the RPTC. This
causes the next instruction to be executed one time more than the number
loaded into the RPTC (provided that it is a repeatable instruction).

RS: Reset Input (MSP58C80 terminal). RS low causes the MSP58C80 to
terminate program execution and forces the program counter to zero.

Rs: Stop-band Ripple. Rsis the stop-band ripple for the oversampling digital
filter of the MSP58C80.

RSR: Serial Port Receive Shift Register (MSP58C80 register). RSR shifts in
serial data using the DR terminal. The RSR contents are sent to the DRR

d DQCD ic nnt anfhwinara addracan hin

after a serial transfer i . RSA is not software addressable.
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RTC: Real-Time Counter Register (mapped to data location 0006h). RTC is
a 16-bit read/write register that is initialized by a reset of 0000h.
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SAAD: Successive-Approximation ADC Register (mapped to data location
0013h). SAAD is a 10-bit register that contains the result of the
successive-approximation ADC conversion. It also contains control bits to
select which analog input is used.

SACH: Store High Accumulator With Shift (TMS320C25 instruction). SACH
copies the entire accumulator into a shifter where it left shifts the entire
32-bit number anywhere from 0 to 7 bits. It then copies the upper 16 bits of
the shifted value to data memory.

SACL: Store Low Accumulator (TMS320C25 instruction). SACL shifts the
low-order bits of the accumulator left 0 to 7 bits, as specified by the shift
code, and stores the result in data memory. The low-order bits are zero filled
and the high-order bits are lost.

SDAD: Sigma-Delta ADC Input Register (mapped to data location 0011h).
SDAD is a 16-bit read-only register that contains the input value read by the
sigma-delta ADC.

SDDA: Sigma-Delta DAC Output Register (mapped to data location 0012h).
SDDA is a 16-bit read/write register that contains the output value to be
written to the sigma-delta DAC.

SDINT Interrupt: Sigma-Delta Interrupt (MSP58C80 maskable interrupt). A
SDINT interrupt is generated whenever an ADC conversion or a DAC
conversion (or both) has been completed.

SDINT Mask Bit: Sigma-Delta Interrupt Mask Bit. SDINT is one bit of the
IMR register. When a zero is set in SDINT, the serial port receive interrupt
(SDINT) is masked.

SDPD: Sigma-Delta Predivider. SDPD comprises four bits of the FREQ
memory-mapped register and is used to set the speed of the sigma-delta
clock relative to the PLL clock.

SE Pod: Part of the EVM58C80 development system, the SE pod contains
a MSE58C80 chip, four emulation connectors with connector terminals
numbered 1-100, and two 40-terminal cables. The SE pod is connected to
the user’s target board by way of the four emulation connectors.

SHM: SetHold Mode (TMS320C25 instruction). SHM sets the HM status bit.
In this mode, internal execution is halted during assertion of the HOLD
signal.
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STO: Status Register #0 (MSP58C80 register). STO is one of two status
registers that contain the status of various conditions and modes. STO
contains the auxiliary register pointer (ARP), the overflow flag bit (OV), the
overflow mode bit (OVM), the interrupt mode bit (INTM), and the data

memory page pointer (DP).

ST1: Status Register #1 (MSP58C80 register). ST1 is one of two status
registers that contain the status of various conditions and modes. ST1
contains the auxiliary register pointer buffer (ARB), the on-chip RAM
configuration control bit (CNF), the test/control flag bit (TC), the
sign-extension control bit (SXM), the carry bit (C), the hold mode bit (HM),
the frame synchronization mode bit (FSM), the XF terminal status bit (XF),
the formal bit (FO), the transmit mode bit (TXM), and the product shift mode
bits (PM).

STRB: Standard Memory Strobe Signal (MSP58C80 terminal). STRB
provides a timing signal for standard memory data transfer.

SXM: Sign-Extension Mode Bit. SXM is one bit of status register ST1. When
set, it produces sign extension on data as it is passed into the accumulator
through the scaling shifter. Otherwise, it suppresses sign extension.

SYNC: Synchronization Input (TMS320C25 terminal). SYNC allows clock
synchronization between two or more TMS320C25s.

TC: Test/Control Flag Bit. It is set when a bit test instruction returns a 1, a
compare instruction returns a true condition, or an exclusive-OR of the two
MSBs of the accumulator returns a true when tested with the NORM
instruction.

TIM: Timer Register (mapped to data location 0002h). TIM is a 16-bit
read/write register that is initialized by a reset to the maximum value of
FFFFh.

TINT Interrupt: Internal Timer Interrupt (MSP58C80 maskable interrupt). A
TINT interrupt is generated when TIM decrements to zero.

TINT Mask Bit: Internal Timer Interrupt Mask Bit. TINT is one bit of the IMR
register. When a zero is set in TINT, the internal time interrupt (TINT) is
masked.
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TRAP: Software Interrupt (MSP58C80 software interrupt). TRAP is a
software interrupt that transfers program control to program memory
location 30 and pushes the program counter plus one onto the hardware
stack.

TXM: Transmit Mode Bit. TXM is one bit of status register ST1. It configures
the FSX terminal as either an input or an output.

VAD: Voice Activity Detection
Vpp: Positive Supply Voltage (MSP58C80 terminals)

Vgs: Supply Ground (MSP58C80 terminals)

X1: Crystal Connection (MSP58C80 terminal). X1 is an output signal from
the internal reference oscillator to the crystal or ceramic resonator.

X2/CLKIN: Crystal/Clock Connection (MSP58C80 terminal). X2/CLKIN is
an input signal to the internal reference oscillator from the crystal or ceramic
resonator.

XF Output Terminal: External Flag Output (TMS320C25 terminal). XF is
used for signaling other processors in a multiprocessor environment or as
a general output terminal.

XF Status Bit: External Flag Output Status Bit. XF is one bit of status register
ST1. When terminal B15 of the MSP58C80 is configured as an output, the
level placed on terminal B15 is the logical OR of the XF bit and the MSB of
the BO register.

XINT Interrupt: Serial Port Transmit Interrupt (MSP58C80 maskable
interrupt). An XINT interrupt is generated when all the bits of a serial
transmit have been sent.

XINT Mask Bit: Serial Port Transmit Interrupt Mask Bit. XINT is one bit of the
IMR register. When a zero is set in XINT, the serial port transmit interrupt
(XINT) is masked.

XSR: Serial Port Transmit Shift Register (MSP58C80 register). The XSR
register shifts in data from the DXR and sends it serially to the DX terminal.
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reset interrupts  2-37
CB command
monitor-mode for EVM58C80 4-10
characteristics
clock B-6to B-11
electrical B-5
timing B-6 to B—11
CINT interrupt 2-36
circuit
diagram of timing test B-6
reset
circuit diagram 1-9
CLKOUT1 signal
clock generation and distribution diagram 2-15
description 1-12
interrupts  2-37
processor clock 2-12to 2-13
reset 2-37
reset interrupts  2-38
CLKOUT2 signal
clock generation and distribution diagram 2-15
description 1-12
processor clock 2-12to 2-13
reset interrupts  2-38
CLKR signal
description 1-12

CLKX signal

description 1-12
clock
control features 1-6
electrical characteristics of internal B-6
external

Index-4

clock (continued)
circuit diagram 1-9
generation and distribution diagram 2-15
low-power operations 2-44
signal descriptions for control lines 1-12
clock buffering scheme
sigma-delta clock 2-13to 2-14
clock characteristics B-6 to B-11
CNF bit
BO memory block 2-3
CNFP instruction 2-3
CNF command
monitor-mode for EVM58C80 4-10
CNFD instruction
CNF bit and BO memory block 2-3
memory map diagram 2-4, 2-6, G-10
RAM as data memory 1-16
RAM as program memory 1-16
CNFP instruction
CNF bit and BO memory block 2-3
memory map diagram 2-5, 2-7, G—11
commands
assembling and linking in MS-DOS A-4
monitor-mode for EVM58C80 4-9 to 4—-13
crystal
tolerance for a 4.096 MHz 5-2

D port
interfacing to standard narrow memory 2-26
interfacing to standard wide memory 2-26
interfacing with narrow DRAM  2-32
interfacing with wide DRAM  2-33 to 2-35
low-power operations 2-44
reset interrupts  2-37

D-port direction register 2-17, G-13

D-port input register 2-17, G-13

D-port output register 2-17, G-13

D0-D15 signals
descriptions  1-10

NA ~ammand
un

monitor-mode for EVM58C80 4-10
DAC

features 1-6
interface to MSP58C20 signal description 1-13
sigma-delta block diagram 1-4



DAC enable bit
ADAC register 2-19
sigma-delta ADC/DAC control register 2-19

DAC rate bit
ADAC register 2-19
sigma-delta ADC/DAC control register 2-19

DAC status bit

ADAC register 2-19

resetting 2-19
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data rate
maximum 5-2
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diagram
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RTC register 2-15
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diagram (continued)
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oversampling digital filters 2-42
PLL filter 1-9
reset circuit 1-9
simplified block 1-4
MSP58C81 G-2
MSP58C82 G-2
timing test circuit B-6
digital filter
oversampling 2-42
digital telephone answering device
software application 3-2
digital-to-analog converters. See sigma-delta DAC
DIGL signal
description 1-13
diagram of connection to MSP58C20 2-43
reset interrupts  2-38
DIGS signal
description 1-13
diagram of connection to MSP58C20 2-43
reset interrupts 2-36 to 2-37
DINT instruction
interrupts  2-36 to 2-37
DM command
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DRAM (continued) DRR register
FREQ memory-mapped register affects on memory-mapped 2-8, 2-9
refresh rate 2-14 DS command
interfacing with 2-31 to 2-35 monitor-mode for EVM58C80 4-10
narrow DS signal
AS signal  2-31 to 2-35 description  1-11
CAS signal  2-31 to 2-35 interfacing to narrow DRAM  2-31 to 2-35
DS signal  2-31 to 2-35 interfacing to standard narrow
IS signal 2-31 to 2-35 memory 2-24 to 2-30
MEMTYPE register 2-34 interfacing to standard wide
PLL clock 2-34 memory 2-24to 2-30
PS signal 2-31to 2-35 interfacing to wide DRAM  2-31 to 2-35
R/W signal 2-31 to 2-35 reset interrupts 2-37
RAS signal 2-31to 2-35 DSP
read cycle timing chart 2-33 TMS320C25 core  1-2
refresh cycle 2-34 DT command
wait state settings for stable operations C-7 EVM58C80 development tool  4-5
wait state settings for unstable opera- monitor-mode for EVM58C80 4—10
?lons c-7 DTAD
wa{t states 2-34 software application 3-2
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wait states for write cycle 2-33 DX 5'9”?' .
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switching characteristics B-7 dynamic narrow memory
timing requirements B-6 to B—7 pinusage 2-16
use of 4M x 4 parts  5-2 read time 2-17
wide refresh time 2-17
AS signal 2-31to 2-35 write time  2-17
CAS signal 2-31to2-35 dynamic wide memory
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interfacing with AO-A15, 2-33 read time 2-17
interfacing with D port 2-33 to 2-35 write time  2-17

1S signal  2-31 to 2-35

MEMTYPE register 2-34 E
PLL clock 2-34

PS signal 2-31to 2-35 EA command
R/ signal 2-31to 2-35 monitor-mode for EVM58C80 4-10
RAS signal 2-31 to 2-35 EAB58C81 G-15

read cycle timing chart 2-34
refresh cycle 2-34
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wait state settings for unstable
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ED command
monitor-mode for EVM58C80 4-10
EINT instruction
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EPROM
software upgrade for EVM58C80 A-8to A-9
A

monitor-mode for EVM58C80 4-10

ET command
monitor-mode for EVM58C80 4-10

EVM58C80 development tool 4-1 to 4—-15
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connecting hardware A-5
connecting RS-232 cable A-5
connecting SE pod A-5
connections 4-2
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DP command 4-5
DT command 4-5
EAB58C81 G-15
emulation adaptor board G-15
EPROM-based software upgrade A-8to A-9
front view diagram 4-3
G command 4-5,4-10
IBM-PC 41
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MSES8C80 chip 4-3
MSP58C81 G-15
power source A-5
Procomm Plus software 4—4
RAM 4-5
RAM-based software upgrade A-8
rear view diagram 4-4
RS-232 cable 4-1
running a program A-6 to A-7
SE pod diagram 4-2
SS command 4-5
stack level 4-5
trace pod diagram 4-7
upgrading software A-8
using Procomm Plus with A-6 to A-7

example
postwrite to alternate data space 2-24
prefetch-read from alternate data space 2-23
sample program A-2
simple linker file program A-3

external clock
diagram 1-9
external crystal
SAAD memory-mapped register 2-41
external I/O registers
IN instruction 2-35
interfacing with 2-35
1S signal  2-35
MEMTYPE register 2-35
OUT instruction 2-35
R/Wsignal 2-35
external memory 2-2
processor clock affecton 2-13

Index

external memory interface register 2-16 to 2-21,

G-12t0 G-13

external program data
memory type 2-3

FA command

monitor-mode for EVM58C80 4-10
FD command

monitor-mode EVM58C80 4-10
features

ADC converter 1-6

clock control 1-6

DAC features 1-6

external memory 1-5

I/O interface 1-6

internal memory 1-5

MSP58C81 G-3to G4

MSP58C82 G-3to G—4

sigma-delta ADC 1-6

TMS320C25 core 1-5
filter

oversampling digital 2-42

PLL

circuit diagram 1-9

FIR filter

sigma-delta ADC

bypass 2-18

software substitute 2-19
fixed divider

processor clock 2-13
FO command

monitor-mode for EVM58C80 4-11
FP command

monitor-mode for EVM58C80 4-10

Index-7
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frames
speech samples in each 5-2

FREQ register
affects on DRAM refresh rate 2-14
affects on PLL clock 2-12
affects on processor clock 2-12to 2-13
affects on reference oscillator 2-12
affects on sigma-delta clock 2-13to 2-14
bit position 2-10
clock control settings 2-11
low-power operations 2-44
memory-mapped 2-10
PCPD bits 2-12t02-13

PLLFG settings vs NWS settings C-2 to C-11
PLLFG settings vs PCPD settings C—4to C-5

programming 3—4
reset interrupts 2-38
settings for alternate data space C-2to C-3
settings for stable operation C-2 to C-11
settings for unstable operation C-2 to C-11
sigma-delta ADC 241
sigma-delta DAC 2-41

frequency control register 2-10
effects on DRAM refresh rate 2-14
effects on PLL clock 2-12
effects on processor clock 2-12to 2-13
effects on reference oscillator 2-12
effects on sigma-delta clock 2-13 to 2-14
bit position 2-10
clock control settings 2-11

frequently asked questions 5-2

FSM command

monitor-mode for EVM58C80 4-11
FSR signal

description 1-12
FSX signal

description 1-12

functional components 1-4

|||||||||

debug-mode for EVM58C80 4-14

EVMS58C80 development tool 4-5

monitor-mode for EVM58C80 4-11
GT command

monitor-mode for EVM58C80 4-11

Index-8

H command

debug-mode for EVM58C80 4-14
HA command

monitor-mode for EVM58C80 4-11
HM command

monitor-mode for EVM58C80 4-11

I/0 interface
block diagram 1-4
features 1-6
memory maps 2-4, G-10, G—11
MSP58C81 memory maps G-10, G-11
MSP58C82 memory maps G-10, G-11
signal descriptions 1-10

I/O memory maps 2-3

I/O-mapped registers  2-21 to 2-25

AAH 2-21

AAL 2-21

AALP 2-22

ADB 2-21

ADBP 2-22

addresses 2-21

addressing alternate data space 2-22

alternate address high 2-21

alternate address low 2-21

alternate address low for prefetch-read 2-22

alternate data buffer for prefetch-read/post-
write 2-22

alternate data buffer for read without
prefetch 2-21

list 2-21

MSP58C81 G-14

MSP58C82 G-14

TACK signal
description  1-11
interrupts  2-36 to 2-37
reset interrupts  2-38
IBM-PC
EVM58C80 development tool  4-1

IDLE instruction

low-power operations 2-44
IFR register

interrupt flag 2-36

reset settings 2-40



IMR register
bit position 2-9
interrupt descriptions 2-9
interrupt disable 2-9
interrupt enable 2-9

intarriint macle ND_AQ A D_N7
HHREITuptL imask  £—90 10 £—o/

memory-mapped 2-9
reset interrupts  2-38
IN command
monitor mode for EVM58C80 4-11

IN instruction

ADAP register 2-22

ADB register 2-21

alternate data buffer for prefetch-read/postwrite
register 2-22

alternate data buffer for read without prefetch
register 2-21

interfacing with external 1/O registers 2-35

prefetch-read from alternate data space 2-22

INTO signal
description 1-11
interrupts 2-36, 3-3
resets 3-3
timing requirements B-12

internal clock option
electrical characteristics B-6

interrupt flag register 2-36

interrupt mask register 2-9, 2-36 to 2-37
bit position 2-9
interrupt descriptions 2-9
interrupt disable 2-9
interrupt enable 2-9
INTM bit of STO status register 2-9

interrupt mode bit
interrupt disable 2-36 to 2-37
interrupt enable 2-36 to 2-37

interrupt status
INTM bit of STO status register 2-9

interrupts  2-36 to 2—-40
AO-A15 2-38
ADAC register 2-39
ADCLK signal 2-38

Al ATCH cinnal 2.7
ALArTun Sigiiar 2=

AS signal 2-37
B port 2-37

Bl register 2-39
BO register 2-39
CAS signal 2-37
CINT 2-36

Index

interrupts (continued)

CLKOUT1 signal 2-37,2-38
CLKOUT2 signal 2-38

D port 2-37
DDO signal 2-38
DDIR register 2-39

DDR register 2-38

descriptions 2-9

Dl register 2-38

DIGL signal 2-38

DIGS signal 2-38

DINT instruction 2-36 to 2-37

disable 2-9

DO register 2-38

DS signal 2-37

DX signal 2-37

DXR register 2-38

EINT instruction 2-37

enable 2-9

FREQ register 2-38

IACK signal 2-36 to 2-37, 2-38

IFR register 2-36

IFR register reset settings 2-40

IMR register 2-9, 2-36 to 2-37, 2-38

INTO signal 2-36, 3-3

interrupt flag register 2-36

interrupt mask register 2-9, 2-36 to 2-37

interrupt mode bit of STO status
register 2-36 to 2-37

INTM bit and STO status register 2-9

INTM bit of STO status register 2-36 to 2-37

IS signal  2-37

location 2-36

MEMTYPE register 2-38

PC register reset settings 2-40

PRD register 2-38

priority 2-36

PSsignal 2-37

R/W signal 2-37

RAM reset changes 2-40

RAS signal 2-37

resets 2-37 to 2—-40, 3-3

RET instruction 2-37

RINT 2-36

RPT instruction 2-37

RPTC register reset settings 2-40

RPTK instruction 2-37

RS signal  2-36, 2-37 to 2-40, 3-3

RTC register 2-38

SAAD register 2-39

Index-9
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interrupts (continued)
SDAD register 2-39
SDDA register 2-39
SDINT 2-19, 2-36, 2-41
sigma-delta ADC 2-41
sigma-delta DAC 2—-41
software
TRAP instruction 2-36
STO status register reset settings 2-39 to 2-40
ST1 status register reset settings 2-39 to 2-40
STRB signal 2-37
TIM register 2-38
TINT 2-36
TRAP instruction 2-36
XINT 2-36

INTM bit
interrupt disable 2-36 to 2-37
interrupt enable 2-36 to 2-37
interrupt status 2-9
STO status register 2-9

INTM command
monitor-mode for EVM58C80 4-11
1S signal
description  1-11
interfacing to narrow DRAM  2-31 to 2-35
interfacing to standard narrow
memory 2-24 to 2-30
interfacing to standard wide
memory 2-24 to 2-30
interfacing to wide DRAM  2-31 to 2-35
interfacing with external 1/O registers 2-35
reset interrupts 2-37

J command
debug-mode for EVM58C80 4-14

jumpers
settings on EVM58C80 SE pod A-5

LA command

monitor-mode for EVM58C80 4-11
LD command

monitor-mode for EVM58C80 4-11
linking

MS-DOS commands A—4

Index-10

low-frequency analog-to-digital converter.
See ADC
low-power operations 2-44
ADAC memory-mapped register 2-44
B port 2-44
D port 2-44
FREQ memory-mapped register 2-44
IDLE instruction 2-44
MSP58C20 2-44
processor clock 2-44
sigma-delta ADC 2-44
sigma-delta DAC 2-44
LP command
monitor-mode for EVM58C80 4-11
LS command
monitor-mode for EVM58C80 4-11
LT command
monitor-mode for EVM58C80 4—11

M command
debug-mode for EVM58C80 4-14

MA command
monitor-mode for EVM58C80 4-11

Macintosh computers
EVM58C80 development tool 4-1

MD command
monitor-mode for EVM58C80 4-11

memory
addressing alternate data space 2-22
alternate data memory maps 2-3
ARAM
power backup capabilites 5-2
BO RAM memory block 2-3
block BO 2-2,2-3
block B1 2-2
block B2 2-2
data 2-2
data memory maps 2-3
DRAM
FREQ affects on refresh rate 2-14
switching characteristics B-7
timing requirements B—6 to B-7
use of 4M x 4 parts 5-2
wait state settings for stable operation C-7,
c-8
wait state settings for unstable opera-
tion C-7,C-8
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memory (continued) memory (continued)

DRAM address bus bit assignments 2-32
dynamic
alternate data spaces 2-3
standard narrow 2-3
standard wide 2-3
dynamic narrow pin usage 2-16
dynamic narrow read time 2-17
dynamic narrow refresh time 2-17
dynamic narrow write time 2-17
dynamic wide pin usage 2-16
dynamic wide read time 2-17
dynamic wide refresh time 2-17
dynamic wide write time 2-17
external 2-2
block diagram 14
features 1-5
external interface register 2-16 to 2-21,
G-121t0 G-13
external memory access
processor clock affecton 2-13
/O memory maps 2-3
interface diagram 2-15
interfacing to standard narrow 2-24 to 2-30
interfacing to standard wide 2-24 to 2-30
interfacing with DRAM  2-31 to 2-35
internal
block diagram 14
features 1-5
memory map descriptions 2-3
MEMTYPE memory-mapped register 2-3
MEMTYPE register 2-16 to 2-21, G-12to
G-13
MEMTYPE register bit positions 2-16, G-12
MSP58C81 G-9to G-14
MSP58C82 G-9to G-14
organization 2-2 to 2-36, G-9 to G-14
pin usage for external memory types 2-16

postwrite to alternate data space 2-23 to 2-24

prefetch-read from alternate data space 2-22
program 2-2

program memory maps 2-3

programmable wait states 2-3

signal descriptions  1-10
signal descriptions for control lines  1-11
standard

alternate data spaces 2-3

otnnAavA mAaresar
Slariuaiu riarrow

FREQ register settings C-9 to C-11
MEMTYPE register settings C-9 to C-11
standard narrow pin usage 2-16
standard narrow read time 2-17
standard narrow write time 2-17
standard wide
FREQ register settings C-9 to C—-11
MEMTYPE register settings C-9 to C-11
standard wide pin usage 2-16
standard wide read time 2-17
standard wide write time 2-17

memory mapped registers

list 2-8

memory maps 2-3

alternate data 2-3

data 2-3

external I/O expansion registers 2—-4

/0 2-3

I/O space 2-4

internal I/O registers 2—4

MP/MC = 0 after a CNFD instruction
diagram 24

MP/MC = 0 after a CNFP instruction
diagram 2-5

MP/MC = 1 after a CNFD instruction
diagram 2-6

MP/MC = 1 after a CNFP instruction
diagram 2-7

MP/MC signal 2-4

MSP58C81 G-10, G-11

MSP58C82 G-10, G-11

program 2-3

memory-mapped registers

FREQ 3-4,C-2to C-11
MEMTYPE 3-4, C-2to C-11
programming FREQ 3—4
programming MEMTYPE 34

RAM 2-2 settings for stable operation C-2 to C—11

Iatatidl St Lpeial

CNFD instruction 1-16 settings for unstable operation C-2to C-11
CNFP instruction 1-16 memory-mapped registers 2-7 to 2—20
EVM58C80 4-5 abbreviations 2-8
reset changes 2-40 ADAC 2-18to2-19, 2-39, 2—44
use of 4M x 4 parts 5-2 ADAC and sigma-delta ADC 2—41

ROM 2-2 ADAC and sigma-delta DAC 2-41

Index-11
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memory-mapped registers (continued)

ADC 2-20

ADC converter 2-41

addresses 2-8

B-port direction 2-18

B-port input 2—-17

B-port output  2-18 to 2-19

BDIR 2-18

BI 2-17,2-39

BLKD instruction 2-7

BO 2-18to2-19,2-39

D-port direction 2-17, G-13

D-port input 2-17, G-13

D-port output  2-17, G-13

DDIR 2-17,2-39, G-13

DDR 2-38

DI 2-17,2-38,G-13

DMOV instruction 2-7

DO 2-17,2-38, G-13

DRR 2-8

DXR 2-9,2-38

external memory interface 2-16 to 2-21, G-12
to G-13

FREQ 2-10,2-38,2-44

FREQ affects on DRAM refresh rate 2-14

FREQ affects on PLL clock 2-12

FREQ affects on processor clock 2-12t02-13

FREQ affects on sigma-delta clock 2—13 to 2—14

FREQ and sigma-delta ADC 2-41

FREQ and sigma-delta DAC 2-41

FREQ bit positions 2-10

FREQ clock control settings 2-11

FREQ effects on reference oscillator 2-12

frequency control register 2—10

IMR 2-9,2-38

IMR bit positions 2-9

interrupt mask register 2-9

low-power operations 2-44

MEMTYPE 2-16 to 2-21, 2-38, G-12 to G—-13

MSP58C81 G-12to G-14

MSP58C82 G-12to G-14

period register 2-9

PRD 2-9,2-38

real-time counter 2-10

racnt aattimea Nn_naq
FeoSeL SCunys «—o0

RTC 2-10,2-38

SAAD 2-20, 2-39, 2-41
SDAD 2-19,2-39

SDDA 2-19,2-39

serial port receive register 2-8

Index-12

memory-mapped registers (continued)
serial port transmit register 2-9
sigma-delta ADC input 2-19
sigma-delta ADC/DAC control 2-18 to 2-20
sigma-delta DAC output 2-19
TIM 2-9,2-38

dimm e ramiatar N_0
L

MEMTYPE register
bit positions 2-16
interfacing with external I/O registers 2-35
MSP58C81 G-12to G-13
MSP58C82 G-12to G-13
memory-mapped 2-3, 2—16 to 221
narrow DRAM refresh cycle 2-34
NWS setting vs PLLFG setting C-2 to C-11
pin usage for external memory 2-16
programming 3—4
reset interrupts  2-38
settings for alternate data space C-3
settings for stable operation C-2to C-11
settings for unstable operation C-2 to C-11
wide DRAM refresh cycle 2-34

monitor-mode commands
EVM58C80 4-9to 4-12

MP command
monitor-mode for EVM58C80 4-11

MP/MC signal
description 1-11
memory map figure 2-4,2-5, 2-6, 2-7
memory maps 2-4
ROM control 2-2
MS-DOS
commands for assembling and linking A-4

MSE58C80 chip
EVM58C80 development tool 4-3

MSP58C20

ADCLK signal connection table 2—43

ADIN signal connection table 2-43

ADOUT signal connection to MSP58C80
diagram 2-43

connections to MSP58C80 table 2-43

data sheet E-1

DIGL signal connection table 2-43

DiGS signai connection tabie 2-43

low-power operations 2-44

PWAD signal connection to MSP58C80
table 2-43

PWDA signal connection to MSP58C80
table 2-43



MSP58C80
ACPORT register G-14
A-port and C-port control register G-14
deletions from TMS320C25 1-14
differences from TMS320C25 1-14to 1-16
enhancements from TMS320C25 1-15to 1-17

MSP58C81
DDR register G-13
Dl register G-13
differences from MSP58C80 G-2
D-port direction register G-13
D-port input register G-13
D-port output register G-13
DO register G-13
EAB58C81 G-15
EVM58C80 G-15
external-memory interface register G-12 to
G-13
features G-3to G4
functional block diagram G-2
I/O-mapped registers G-14
memory map diagrams G-10 to G-11
memory-mapped registers G-12 to G—-13
memory organization G-9to G-14
MEMTYPE register G-12to G-13
MSP58C80 differences G-2
pinout G-6
RAM blocks G-9
SEpod G-15
signal descriptions G-8

MSP58C82
DDR register G-13
Dl register G-13
differences from MSP58C80 G-2
D-port direction register G-13
D-port input register G-13
D-port output register G-13
DO register G-13
EAB58C81 G-15
EVM58C80 G-15
external-memory interface register G-12 to
G-13
features G-3to G4
functional block diagram G-2
I/0-mapped registers G-14
memory map diagrams G-10 to G-11
memory-mapped registers G-12to G—-13
memory organization G-9to G-14
MEMTYPE register G-12to G-13
MSP58C80 differences G-2

Index

pinout G-6

RAM blocks G-9

SE pod G-15

signal descriptions G-8

MXO bit
ADC input selection 2-20 to 2-22

MX1 bit
ADC input selection 2-20 to 2-22

NA command
monitor-mode for EVM58C80 4-11

ND command
monitor-mode for EVM58C80 4-11

new product release form. See NPRF

NP command
monitor-mode for EVM58C80 4-11

NPRF D-2toD-4

NWS
refresh timing C-2
vs PLLFG setting C-3

OU command
monitor-mode for EVM58C80 4-11

OUT instruction
AAH register 2-21, 2-22, 2-23
AAL register 2-21
ADAP register 2-22
alternate address high register 2-21, 2-22, 2-23
alternate address low for prefetch-read
register 2-22
alternate address low register 2-21
alternate data buffer for prefetch-read/postwrite
register 2-22
interfacing with external I/O registers 2-35
postwrite to alternate data space 2-23
prefetch-read from alternate data space 2-22

OV command
monitor-mode for EVM58C80 4-11

OVM command
monitor-mode for EVM58C80 4-11

Index-13



Index

package
100-lead quad flatpack D-6
MSP58C80 D-6
package mechanicai D—6
PC command
monitor-mode for EVM58C80 4-12
PC register
reset settings 2-40
PCPD
vs PLLFG settings C—-4to C-5
PCPD bits
FREQ memory-mapped register 2-12to 2-13
period register 2-9
PH command
monitor-mode for EVM58C80 4-12
pinout
MSP58C80 1-8
MSP58C81 G-6
MSP58C82 G-6
PL command
monitor-mode for EVM58C80 4-12
PLL clock
clock generation and distribution diagram 2-15
FREQ memory-mapped register affects on 2-12
narrow DRAM operations 2-34
PLLFG bits 2-12
wide DRAM operations 2-34
PLL filter
diagram 1-9
PLLFG
PLL clock 2-12
refresh timing C-2
vs NWS setting C-3
vs PCPD settings C-4 to C-5
PLLFLT signal
description 1-12

PLLVpp signal description 1-13
PLLVgg signal description 1-13
PM command

monitor-mode for EVM58C80 4-12

postwrite
from alternate data space 2-23to 2-24

power
signal descriptions 1-13

Index-14

power consumption
processor clock affect on 2-13

power dissipation
graph B—4

power source
AIBERC80 A-5

Mo oC OV

EVM58C80 A-5

PRD register
memory-mapped 2-9
reset interrupts  2-38

prefetch-read
from alternate data space 2-22

processor
requirements for Tl supplied software 3-2

processor clock
CLKOUT1 signal 2-12to0 2-13
CLKOUT2 signal 2-12to 2-13
external memory access effects 2-13
fixed divider 2-13
FREQ memory-mapped register affects

on 2-12to2-13

low-power operations 2-44
power consumption effects 2-13

Procomm Plus
setup for running with EVM58C80 A-6to A-7
upgrading software of RAM-based
EVM58C80 A-8

program
running A-6to A-7
sample A-2

simple linker file A-3

program memory 2-2

program memory maps 2-3

programming
FREQ memory-mapped register 3-4
MEMTYPE memory-mapped register 3—4

PS signal
description 1-11
interfacing to narrow DRAM  2-31 to 2-35
interfacing to standard narrow
memory 2-24 to 2-30
interfacing to standard wide
memory 2-24 to 2-30
interfacing to wide DRAM  2-31 to 2-35
reset interrupts  2-37

PSM command
monitor-mode for EVM58C80 4-12



Index

PWAD signal RD command
MSP58C20 connection to MSP58C80 monitor-mode EVM58C80 4-12
diagram 2-43 RE command
MSP58C20 low-power operations 2-44 monitor-mode for EVM58C80 4-12
PWDA signal read cycle
MSP58C20 connection to MSP58C80 y

narrow-DRAM wait states 2-33
wide-DRAM wait states 2-34

read cycle timing chart

table 2-43
MSP58C20 low-power operations 2-44

narrow DRAM 2-33
E standard narrow memory 2-28
alternate data space 2-30
QU command data space 2-28
monitor-mode for EVM58C80 412 /O space 2-28
questions standard wide memory
frequently asked 5-2 to 5-5 alternate data space 2-29
maximum data rate of the speech 5-2 data space 2-26
I/O space 2-26
program space 2-26
E wide DRAM 2-34
read cycle timing requirements
R command standard narrow memory
debug-mode for EVM58C80 4-14 alternate data space B-11
R/W signal data space B-9
description 1-11 /O space B-9
interfacing to narrow DRAM  2-31 to 2-35 program space B-9
interfacing to standard narrow standard wide memory
memory 2-24 to 2-30 alternate data space B-10
interfacing to standard wide data space B-9
memory 2-24 to 2-30 /O space B-9
interfacing to wide DRAM  2-31 to 2-35 program space B-9
interfacing with external I/O registers 2-35 real-time counter register 2-10
resetinterrupts  2-37 recommended operating conditions B-3
RA command .
monitor-mode for EVM58C80 4-12 reference oscnlla?or N .
clock generation and distribution diagram 2-15
RAM 2_? FREQ memory-mapped register effects 2-12
block diagram 1-4
CNFD instruction 1-16 refresh cycle .
CNFP instruction 1-16 narrow DRAM operations 2-34
configuring as data memory 1-16 wide DRAM operations  2-34
configuring as program memory 1-16 refresh timing
EVM58C80 development tool  4-5 NWS C-2
reset changes 2-40 PLLFG C-2
upgrading software for EVM58C80 A-8 register
use of 4M x 4 parts  5-2 A-port and C-port control G-14
RAS signal ACPORT G-14
description  1-11 ADC 2-20
interfacing to narrow DRAM  2-31 to 2-35 alternate address high 2-21
interfacing to wide DRAM 2-31 to 2-35 alternate address low 2-21
reset interrupts  2-37 alternate address low for prefetch-read 2-22
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register (continued) reset (continued)
alternate data buffer for prefetch-read/post- CLKOUT2 signal 2-38
write 2-22 D port 2-37
alternate data buffer for read without DDO signal 2-38
prefetch 2-21 DDIR register 2-39
B-port direction 2-18 DDR register 2-38
B-port input 2—-17 Di register 2-38
B-port output 2-18 to 2-19 DIGL signal 2-38
D-port direction 2-17, G-13 DIGS signal 2-38
D-portinput 2-17, G-13 DO register 2-38
D-port output 2-17, G-13 DS signal 2-37
external memory interface 2-16 to 2-21, G-12 DX signal 2-37
to G-13 DXR register 2-38
frequency control  2-10 FREQ register 2-38
I/O-mapped 2-21 to 2-25, G—-14 IACK signal 2-38
IFR 2-36 IFR register settings 2-40
IFR reset settings 2-40 IMR register 2-38
IMR 2-36to 2-37 INTO signal 3-3
interfacing with external /O 2-35 interrupts  2-37 to 2-40, 3-3
interrupt flag 2-36 IS signal 2-37
interrupt mask 2-9, 2-36 to 2-37 MEMTYPE register 2-38
memory-mapped 2-7, G-12 to G-13 PC register settings 2-40
MEMTYPE 2-35, G-12 to G-13 PRD register 2-38
PC reset settings 2-40 PS signal 2-37
period 2-9 R/W signal 2-37
real-time counter 2-10 RAS signal 2-37
RPTC reset settings 2-40 RPTC register settings  2-40
serial port receive 2-8 RS signal  3-3
serial port transmit  2-9 RTC register 2-39
sigma-delta ADC input 2-19 SAAD register 2-39
sigma-delta ADC/DAC control 2-18 to 2-20 SDAD register 2-39
sigma-delta DAC output 2-19 SDDA register 2-39
STO reset settings 2-39 to 2—40 STO status register settings 2-39 to 2-40
STO status ST1 status register settings 2-39 to 2-40
interrupt mode bit 2-36 to 2-37 STRB signal 2-37
INTM bit 2-36 to 2-37 TIM register 2-38
ST1 reset settings  2-39 to 2-40 RET instruction
timer 2-9 interrupts  2-37
reset RINT interrupt 2-36
AO-A15 2-38 ROM
ADAC register 2-39 block diagram  1-4
ADCLK signal 2-38 control 2-2
ALATCH signal  2-37 MP/MC control signal 2-2
g%§§n2_3§—37 RP command
Bl register 2-39 monitor-mode for EVM58C80 4-12
BO register 2-39 RPT instruction
CAS signal  2-37 interrupts  2-37
circuit diagram 1-9 RPTC register
CLKOUT1 signal 2-37, 2-38 reset settings 2-40
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RPTK instruction
interrupts  2-37

RS signal
description  1-11
interrupt 2-36
interrupts  2-3
resets 3-3
timing requirements B-12

RS-232 cable
connecting to EVM58C80 A-5
EVM58C80 development tool  4-1

RTC register
clock generation and distribution diagram 2-15
memory-mapped 2-10
reset interrupts  2-38

S command
debug-mode for EVM58C80 4-14
SA command
monitor-mode for EVM58C80 4-12
SAAD register
ADC converter 2—41
bit positions 2-20
external crystal 2-41
input selection 2-20
memory-mapped 2-20
reset interrupts  2-39
sample program A-2
sample rate
sigma-delta clock 2-13to 2-14
SD command
monitor-mode for EVM58C80 4-12
SDAD register
memory-mapped 2-19
reset interrupts 2-39
resetting ADC status bit of ADAC
register 2-19to 2-20
SDDA register
memory-mapped 2-19
reset interrupts  2-39
resetting DAC status bit of ADAC register 2-19
sigma-delta DAC samples in 2-19
SDINT interrupt 2-36
ADAC register 2-19
ADC status bit of ADAC register 2-19
DAC status bit of ADAC register 2-19

Index

SDINT interrupt (continued)
sigma-delta ADC 2-41
sigma-delta ADC/DAC control register 2-19
sigma-delta DAC 2-41

SDPD bits
FREQ register 2—-13to2-14
sigma-delta clock 2-13to 2-14

SE pod
connecting to AIB58C80 A-5
connecting to EVM58C80 A-5
diagram 4-2
EAB58C81 G-15
emulation adaptor board G-15
MSP58C81 G-15

serial interface
signal descriptions 1-12

serial port
block diagram 14
switching characteristics B-12
timing requirements B-12

serial port receive register 2-8
serial port transmit register 2-9

sigma-delta ADC 2-41 to 2—43
ADAC memory-mapped register 2-41
block diagram 1-4
features 1-6
FIR filter bypass 2—18
FREQ memory-mapped register 2—41
interrupt 2—41
low-power operations 2-44
SDINT interrupt 2—-41
sigma-delta clock 2-14

sigma-delta ADC input register 2-19

sigma-delta analog-to-digital converter. See
sigma-delta ADC

sigma-delta clock
ADAC memory-mapped register 2-14
calculating rate of ADCLK signal 2-13to 2-14
clock buffering scheme 2-13to 2-14
FREQ memory-mapped register

effects 2-13to 2-14
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sigma-delta clock (continued)
sample rate 2-13to 2-14
SDPD bits of FREQ register 2-13 to 2-14
sigma-delta DAC clock rate 2-14
sigma-delta ADC clock rate 2-14

sigma-delta DAC output register 2-19
DAC sample in 2-19

sigma-delta DAC register
sigma-delta ADC/DAC control register 2-18

sigma-delta ADC/DAC control register 2-18 to
2-20
ADC enable bit 2-19
ADC FIR disable bit 2-19
ADC FIR filter bypass 2-18
ADC status but 2-19
DAC enable bit 2-19
DAC rate bit 2-19
DAC sample rate setting 2-18
DAC status bit 2-19
resetting ADC status bit 2-19 to 2-20
resetting DAC status bit 2-19

sigma-delta DAC 2-41 to 2-43
ADAC memory-mapped register 2—41
ADAC register 2-18
FREQ memory-mapped register 2-41
interrupt 2-41
low-power operations 2-44
sample rate setting 2-18
SDINT interrupt 2—-41
sigma-delta clock 2-14

signal description
ADC interface to MSP58C20 1-13
ADCVpp 1-13
ADCVgg 1-13
clock control lines 1-12
DAC interface to MSP58C20 1-13
I/O interface lines 1-10
memory control lines  1-11
memory lines 1-10
MSP58C80 1-10to 1-13
MSP58C81 G-8
MSP58C82 G-8
PLLVpp 1-13
PLiVgg 1-13
power 1-13
serial interface  1-12
successive-approximation ADC  1-13
Vpp 1-13
Vgg 1-13
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SK command
monitor-mode for EVM58C80 4-12

software
ANSI terminal emulator 41
applications 3-2
digital telephone answering device 3-2
DTAD 3-2
EVM58C80 development tool 4-4
FIR filter replacement 2-19
processor requirements  3-2
Procomm Plus 4-4, A-6to A-7, A-8
Tl supplied 3-2
upgrading for EVM58C80 A-8

SP command
monitor-mode for EVM58C80 4-12

speech
maximum data rate 5-2
samples in each frame 5-2

SR command
monitor-mode for EVM58C80 4-12

SS command
EVM58C80 development tool 4-5
monitor-mode for EVM58C80 4-12

ST command
monitor-mode for EVM58C80 4-12

STO status register
interrupt status 2-9
INTM bit 2-9
reset settings 2-39 to 2-40

ST1 status register
CNF bit status and BO memory block 2-3
reset settings 2-39 to 2-40
XF bit
B-port output register 2-18
BO register 2-18

stack level
EVM58C80 development tool 4-5

standard narrow memory
AO-A15 2-30
address bus bit assignments  2-25
ALATCH signal 2-24 to 2-30
aiternate data space
FREQ settings C-9 to C-11
MEMTYPE settings C-9 to C-11
AS signal 2-24 to 2-30
D port 2-26
DDIR register 2-26



standard narrow memory (continued)

DS signal  2-24 to 2-30
interfacing 2-24 to 2-30
IS signal 2-24 to 2-30
pin usage 2-16
PSsignal 2-24 to 2-30
R/W signal 2-24 to 2-30
read cycle timing chart 2-28
alternate data space 2-30
data space 2-28
/O space 2-28
read cycle timing requirements
alternate data space B-11
data space B-9
I/O space B-9
program space B-9
read time 2-17
STRB signal 2-24 to 2-30
write cycle timing chart 2-28
alternate data space 2-30
data space 2-28
I/O space 2-28
write cycle timing requirements
alternate data space B-11
data space B-10
I/O space B-10
program space B-10
write time  2-17

standard wide memory

AO-A15 2-29

address bus bit assignments 2-25

ALATCH signal 2-24 to 2-30
alternate data space
FREQ settings C-9to C-11

MEMTYPE settings C-9to C-11

AS signal  2-24 to 2-30

D port 2-26

DDIR register 2-26

DS signal 2-24 to 2-30

interfacing 2-24 to 2-30

1S signal 2-24 to 2-30

pin usage 2-16

PS signal 2-14 to 2-30

R/W signai  2-24 to 2-30

read cycle timing chart
alternate data space 2-29
data space 2-26
/O space 2-26
program space 2-26

read cycle timing requirements

Index

standard wide memory (continued)
alternate data space B-10
data space B-9
I/O space B-9
program space B-9
read time 2-i7
STRB signal 2-24 to 2-30
write cycle timing chart  2-27
alternate data space 2-29
data space 2-27
I/O space 2-27
write cycle timing requirements
alternate data space B-10
data space B-9
/O space B-9
program space B-9
write time 2-17
status registers ST1
B-port output register 2-18
BO register 2-18
STRB signal
description 1-11
interfacing to standard narrow
memory 2-24 to 2-30
interfacing to standard wide
memory 2-24 to 2-30
reset interrupts  2-37
successive-approximation ADC register. See ADC
register; SAAD register
successive-approximation analog-to-digital
converter. See ADC
switches
baud setting for EVM58C80 4-8
switching characteristics
DRAM B-7
serial port B-12
SXM command
monitor-mode for EVM58C80 4-12

T command
debua-mode for EVMS58C80 4-14

debug-mode fo V58C80

monitor-mode for EVM58C80 4-12
TC command

monitor-mode for EVM58C80 4-12
TIM register

memory-mapped 2-9

reset interrupts 2-38
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timer register 2-9 timing requirements (continued)
timing alternate data space B-10
refresh C-2 data space B-9

I/O space B-9

timing characteristics B-6 to B—11
program space B-9

timing chart
DRAM write cycle (all widths) 2-35 TINT interrupt  2-36
narrow-DRAM read cycle 2-33 TMS320C25
narrow-DRAM write cycle 2-33 BIO signal 2-18
standard narrow memory read cycle BR signal 1-14
alternate data space 2-30 bus request signal 1-14
standard narrow memory write cycle deletions from MSP58C80 1-14
altemate data space 2-30 differences from MSP58C80 1-14 to 1-16
standard narrow-memory read cycle 2-28 DSP core 1-2
data space 2-28 enhancements from MSP58C80 1-15to 1-17
I/O space 2-28 . global memory allocation register 1-14
standard narrow-memory write cycle 2-28 GREG signal  1-14
data space 2-28 hold acknowledge signal 1-14
I/O space  2-28 HOLD signal 1-14
standard wide-memory read cycle HOLDA signal 1-14
alternate data space  2-29 microstate complete signal 1-14
data space 2-26 MSC signal 1-14
I/O space  2-26 SYNC signal 1-14
program space 2-26 synchronization input signal  1-14
standard wide-memory write cycle 2-27 XF signal 2-18
alternate data space 2-29
data space 2-27 TMS320C25 core
/0 space 2-07 block diagram 1-4
wide-DRAM read cycle 2-34 features 1-5
wide-DRAM write cycle 2-34 tools
timing requirements AlB58C80 4-6
DRAM B-6to B-7 EVM58C80 4-2to4-15
INTO B-12 EVM58C80 baud setting switches diagram  4-8
RS B-12 EVM58CB80 diagram (front) 4-3
serial port B-12 EVM58C80 diagram (rear) 4-4
standard narrow-memory read cycle EVM58C80 SE pod 4-2
alternate data space B-11 EVM58C80 trace pod diagram 4-7
data space B-9
I/O space B-9 i command
program space B—9 monitor-mode for EVM58C80 4-12
standard narrow-memory write cycle trace pod
alternate data space B-11 EVM58CB80 development tool 4-7

data space B-10
/O space B-10
program space B-10

. A 1 +
tandard wide-memory read cycle t

TRAP instruction
interrupt 2-36

alternate data space B-10

data space B-9 TW command
> monitor-mode for EVM58C80 4-13
/O space B-9

program space B-9 TXM command
standard wide-memory write cycle monitor-mode for EVM58C80 4-13
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U command
debug-mode EVM58C80 4-14

VA command
monitor-mode for EVM58C80 4-13

Vpp signal description  1-13
Vgg signal description 1-13

WA command
monitor-mode for EVM58C80 4-13

wait states
DRAM write cycle (all widths) 2-35
narrow DRAM refresh cycle 2-34
narrow-DRAM read cycle 2-33
narrow-DRAM write cycle 2-33
programmable memory 2-3
wide DRAM refresh cycles 2-34
wide-DRAM read cycle 2-34
wide-DRAM write cycle 2-34

WD command
monitor-mode for EVM58C80 4-13

WP command
monitor-mode for EVM58C80 4-13

write cycle
DRAM wait states (all widths) 2—-35
narrow-DRAM wait states 2-33
wide-DRAM wait states 2-34

write cycle timing chart
DRAM (all widths) 2-35
narrow DRAM 2-33
standard narrow memory 2-28
alternate data space 2-30
data space 2-28

write cycle timing chart (continued)
/O space 2-28
standard wide memory 2-27
alternate data space 2-29
data space 2-27
i/O space 2-27
wide DRAM 2-34
write cycle timing requirements
standard narrow memory
alternate data space B-11
data space B-10
/O space B-10
program space B-10
standard wide memory
alternate data space B-10
data space B-9
I/O space B-9
program space B-9

X1 signal

Index

clock generation and distribution diagram 2-15

description 1-12
X2/CLKIN signal

clock generation and distribution diagram 2-15

description 1-12

XA command
monitor-mode for EVM58C80 4-13

XD command
monitor-mode for EVM58C80 4-13

XF bit ST1
B-port output register 2-18
BO register 2-18

XF command
monitor-mode for EVM58C80 4-13

XINT interrupt 2-36
XP command

monitor-mode for EVM58C80 4-13
XR command

monitor-mode for EVM58C80 4-13
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