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Using this Manual

This manual will show you how to use HP 64770A/B emulator with the
Terminal Interface.

This manual will:

m Show you how to use emulation commands by executing them
on a sample program and describing their results.

m Show you how to configure the emulator for your
development needs. Topics include: restricting the emulator to
real-time execution, selecting a target system clock source,
and allowing the target system to insert wait states.

m Show you how to use the emulator in-circuit (connected to
target system).

m Describe the command syntax which is specific to the
TLCS-9000 emulator.

This manual will not:

m Describe every available option to the emulation commands;
this is done in th&lP 64700 Emulators Terminal Interface:
User’s Reference

For the most part, the HP 64770A and HP 64770B emulators all
operate the same way. Differences of between the emulators are
described where they exist. Both the HP 64770A and HP 64770B
emulators will be referred to as the "HP 64770A/B TLCS-9000
emulator” or "TLCS-9000 emulator". In the specific instances where
HP 64770B emulator differs from HP 64770B emulator, it will be
described as "HP 64770A emulator".



Organization

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Appendix A

Introduction to the TLCS-9000 Emulator. This chapter briefly
introduces you to the concept of emulation and lists the basic features
of the TLCS-9000 emulator.

Getting Started. This chapter shows you how to use emulation
commands by executing them on a sample program. This chapter
describes the sample program and how to: load programs into the
emulator, map memory, display and modify memory, display registers,
step through programs, run programs, use software breakpoints, and
search memory for data.

Using the Emulator. This chapter shows you how to: restrict the
emulator to real-time execution, use the analyzer, and run the emulator
from target system reset.

In-Circuit Emulation Topics . This chapter shows you how to: install
the emulator probe into a demo board and target system.

TLCS-9000 Emulator Specific Command SyntaxThis appendix
describes the command syntax which is specific to the TLCS-9000
emulator. Included are: emulator configuration items, display and
access modes, register class and name.
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Introduction to the TLCS-9000 Emulator

Introduction The topics in this chapter include:
m Purpose of the emulator
m Features of the emulator

m Limitations and Restrictions of the emulator

Purpose of the The TLCS-9000 emulator is designed to replace the TLCS-9000

Emulator microprocessor series in your target system to help you debug/integrate
target system software and hardware. The emulator performs just like
the processor which it replaces, but at the same time, it gives you
information about the bus cycle operation of the processor. The
emulator gives you control over target system execution and allows you
to view or modify the contents of processor registers, target system
memory, and I/O resources. Refer to "Memory Mapping" section in the
"Using the Emulator" chapter.
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Figure 1-1 HP 64770A/B Emulator for TLCS-9000
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Features of the This section introduces you to the features of the emulator. The
TLCS-9000 chapters which follow show you how to use these features.

Emulator

Supported The HP 64770A emulator supports the microprocessors listed in Table
Microprocessors 1-1. The HP 64770B emulator supports the microprocessors listed in
Table 1-2.

Table 1-1 Supported Microprocessors (HP 64770A)

Supported Internal ROM size | Internal RAM size
Microprocessors
TMP97C241F 0 2K byte
TMPO7PS40F 64K byte 2K byte
TMP97CS40F 64K byte 2K byte
TMP97CM40F 32K byte 1K byte
TMP97PWA40F 128K byte 4K byte
TMP97CWA40F 128K byte 4K byte
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Table 1-2 Supported Microprocessors (HP 64770B)

Supported Internal ROM size | Internal RAM size
Microprocessors
TMP97CS42 64K byte 3.5K byte
TMP97PU42 64K byte 3.5K byte
96K byte 5.25K byte
TMP97CU42 96K byte 5.25K byte
TMP97PW42 128K byte 5.25K byte
TMP97CWA42 128K byte 5.25K byte
Clock Speeds  The HP 64770A emulator runs with a target system clock from 4 to 20

Emulation memory

1-4 Introduction

Analysis

MHz. The HP 64770B emulator runs with a target system clock from 4
to 16 MHz.

The TLCS-9000 emulator can be used with one of the following
Emulation Memory Modules.

HP 64171A 256K byte Emulation Memory Module(35 ns)
HP 64171B 1M byte Emulation Memory Module(35 ns)
HP 64172A 256K byte Emulation Memory Module(20 ns)
HP 64172B 1M byte Emulation Memory Module(20 ns)
HP 64173A 4M byte Emulation Memory Module(25 ns)

You can define up to 7 memory ranges. You can characterize memory
ranges as emulation RAM, emulation ROM, target system RAM, target
system ROM, or guarded memory. The emulator generates an error
message when accesses are made to guarded memory locations. You
can also configure the emulator so that writes to memory defined as
ROM cause emulator execution to break out of target program
execution. Refer to the "Memory Mapping" section in the "Using the
emulator” chapter.

The TLCS-9000 emulator is used with one of the following analyzers
which allows you to trace code execution and processor activity.



Registers

Emulation Monitor

Single-Step

Breakpoints

Reset Support

Real-Time Operation

m HP64704A 80-channel Emulation Bus Analyzer
m HP64794A/C/D Deep Emulation Bus Analyzer

The Emulation Bus Analyzer monitors the emulation processor usi
an internal analysis bus.

You can display or modify the TLCS-9000 internal register contents.

The emulation monitor is a program that is executed by the emulation
processor. It allows the emulation controller to access target system
resources, and emulation memory. For example, when you display
target system memory, it is monitor program that executes TLCS-9000
instructions which read the target memory locations and send their
contents to the emulation controller.

The emulation monitor takes up 64K bytes of processor’s address space.

You can direct the emulation processor to execute a single instruction
or a specified number of instructions.

You can set up the emulator/analyzer interaction so that when the
analyzer finds a specific state, emulator execution will break to the
emulation monitor.

You can also define software breakpoints in your program. The
emulator uses the undefined instruction(7F9Fh) to provide software
breakpoint. When you define a software breakpoint, the emulator
places a this undefined instruction at the specified address; after the
undefined instruction causes emulator execution to break out of your
program, the emulator replaces undefined instruction with the original
opcode.

The emulator can be reset from the emulation system under your
control, or your target system can reset the emulation processor.

Real-time operation signifies continuous execution of your program
without interference from the emulator. (Such interference occurs when
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Coverage

Easy Products
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Upgrades

the emulator temporarily breaks to the monitor so that it can access
register contents or memory.)

You can restrict the emulator to real-time execution. When the
emulator is executing your program under the real-time restriction,
commands which display/modify registers, display/modify memory are
not allowed.

The TLCS-9000 emulator does not support coverage test.

Because the HP 64700 Series development tools (emulator, analyzer,
LAN board) contain programmable parts, it is possible to reprogram
the firmware and some of the hardware without disassembling the HP
64700B Card Cage. This means that you'll be able to update product
firmware, if desired, without having to call an HP field representative
to your site



Limitations,
Restrictions

Reset While in
Monitor

User Interrupts While
in Monitor

While Executing Step
Command

Note #

Watch Dog Timer
(HP 64770A Only)

Vector Area

If monitor program is runnindRESET signal from target system is
ignored while in monitor.

If the monitor is runningNMI, INTO-7(edge sense) for HP 64770A,
IREQ for HP 64770B signals from target system are suspended until
the emulator goes into user program operation. Other interrupts are
ignored.

While stepping user program, interrupts are ignored. While single
stepping BUSRQ from target system is always ignored even if
BUSRQ from target system is enabled.

You should not use step command in case the interrupt handler's
punctuality is critical.

When the HP 64770A breaks into the monitor, the watched dog timer is
resets, and disabled until the emulator goes into user program operation.

You must display/modify MDMOD register by "reg" command instead
of "m" command.

You need to configure vector entry for the emulator to realize the
following features.

m Break
m Single-Step
m Software Break Point

Refer to the "Vector Area Setting" section in the "Using the Emulator”
Chapter in this manual.
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Register Bank

Unbreaking into the
Monitor

Emulation Memory

Evaluation Chip
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When the emulator breaks into the monitor, the PC and PSW are stored
at register bank of "CBP-1" in the same way as the emulator accepts
interrupts.

The emulator can not break into the monitor when the emulation
processor is the following states.

Standby Mode by HALT instruction

Power Save state(Hardware standby mode) by PS signal
Hold Mode byBUSRQ signal

Reset state bBRESET signal from target

When you use the emulator in single chip mode, you need the
emulation memory because the emulator maps internal ROM/RAM
area as emulation memory.

If you use the emulator in single chip mode or the emulation processor
does burst fetch, the emulation memory module is restricted by clock
speed as following.

HP 64770A

If clock speed is equal to 18MHz or greater 18MHz, you need
HP64712A/B emulation memory module. If clock speed is less than
18MHz, you can use HP64712A/B and HP64713A emulation memory
modules. If clock speed is less than 15MHz, you can use HP64171A/B,
HP64172A/B and HP64713A emulation memory module.

HP 64770B

If clock speed is equal to 16MHz or less than 16MHz, you can use
HP64712A/B and HP64713A emulation memory modules. If clock
speed is less than 15MHz, you can use HP64171A/B, HP64172A/B
and HP64713A emulation memory module.

Hewlett-Packard makes no warranty of the problem caused by the
TLCS-9000 Evaluation chip in the emulator.



Getting Started

Introduction

This chapter will lead you through a basic, step by step tutorial that
shows how to use the HP 64770A/B emulator for the TLCS-9000
microprocessor.

This chapter will:
m Describe the sample program used for this chapter's examples.
m Show you how to use the "help” facility.
m Show you how to use the memory mapper.

m Show you how to enter emulation commands to view
execution of the sample program. The commands described in
this chapter include:

— Displaying and modifying memory
— Stepping

— Displaying registers

— Defining macros

— Searching memory

— Running

— Breaking

— Using software breakpoints

— Using the Analyzer
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Before You Begin Before beginning the tutorial presented in this chapter, you must have
completed the following tasks:

1. Completed hardware installation of the HP64700 emulator in
the configuration you intend to use for your work:

— Standalone configuration

— Transparent configuration

— Remote configuration

— Local Area Network configuration

Referenced:P 64700 Series Installation/Serviocenual

2. If you are using the Remote configuration, you must have
completed installation and configuration of a terminal
emulator program which will allow your host to act as a
terminal connected to the emulator. In addition, you must start
the terminal emulator program before you can work the
examples in this chapter.

3. If you have properly completed steps 1 and 2 above, you
should be able to hit <RETURN> (or <ENTER> on some
keyboards) and get one of the following command prompts on
your terminal screen:

u>

R>

M>
If you do not see one of these command prompts, retrace your
steps through the hardware and software installation
procedures outlined in the manuals above, verifying all
connections and procedural steps.

In any case, yomust have a command prompt on your
terminal screen before proceeding with the tutorial.

A Look at the Sample The sample program used in this chapter is listed in figure 2-1. The
Program program emulates a primitive command interpreter.
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.GLOBAL Init,Msgs,Cmd_Input
.GLOBAL Msg_Dest

.SECTION Table,DATA

Msgs

Msg_A .SDATA "THIS IS MESSAGE A"
Msg_B .SDATA "THIS IS MESSAGE B"
Msg_| .SDATA "INVALID COMMAND"
End_Msgs

.SECTION Prog,CODE

5* Set up the Stack Pointer.

Init LD.D ISP,00001000h

;* set register bank size to 4 banks

’ LD.D PSW,00000800h

5* disable Watch Dog Timer (HP 64770A Only)

LD.B (0fffaBOh),00h
LD.B (Offfa61h),0b1h

;* Clear previous command.

Clear LD.B (Cmd_Input),00h

5* Read command input byte. If no command has been
;* entered, continue to scan for it.

Scan LD.B RB15,(Cmd_Input)
CP.B RB15,00h
JRC Z,Scan

;* A command has been entered. Check if it is
;* command A, command B, or invalid command.

Exe_Cmd CP.B RB15,41h
JRC z,cmd_A
CP.B RB15,42h
JRC z,Cmd_B
JR cmd_|

;* Command A is entered. RD10 = the number of bytes
;*in message A. RD8 = location of the message.
;* Jump to the routine which writes the message.

Cmd_A LD.D RD10,Msg_B-Msg_A
LD.D RD8,Msg_A
JR Write_Msg

Figure 2-1 Sample program source
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;* Command B is entered.

Cmd_B LD.D RD10,Msg_I-Msg_B
LD.D RD8,Msg_B
JR Write_Msg

;* An invalid command is entered.

Cmd_| LD.D RD10,End_Msgs-Msg_|
LD.D RD8,Msg_|

;* The destination area is cleared.

Write_Msg LD.D RD12,Msg_Dest
Clear_Old LD.D RD6,20h
Clear_Loop LD.B (RD12++),20h
SUB.D RD6,01h
JRC NZ,Clear_Loop

5* Message is written to the destination.

LD.D RD12,Msg_Dest
Write_Loop  LD.B (RD12++),(RD8++)

SUB.D RD10,01h

JRC NZ,Write_Loop

* Go back and scan for next command.

JP (Clear)
.SECTION Data,DATA

;* Command input byte.

Cmd_lnput  .RES.B 1
RES.B 1

;* Destination of the command messages.

Msg_Dest .RES.B 80h
END Init

Figure 2-1 Sample program source (Cont’d)

Data Declarations

The area at Table section defines the messages used by the program to
respond to various command inputs. These messages are labeled
Msg_A, Msg_B, andMsg_|.
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Initialization

The program instructions from tihat label to theClear label perform
initialization. The segment registers are loaded and the stack pointer is
set up.

Reading Input

The instruction at th€lear label clears any random data or previous
commands from theémd_Input byte. TheScanloop continually
reads th&€md_Input byte to see if a command is entered (a value
other than OH).

Processing Commands

When a command is entered, the instructions e Cmdto
Cmd_A determine whether the command was "A", "B", or an invalid
command.

If the command input byte is "A" (ASCII 41H), execution is transferred
to the instructions &md_A.

If the command input byte is "B" (ASCII 42H), execution is transferred
to the instructions &€md_B.

If the command input byte is neither "A" nor "B", i.e. an invalid
command has been entered, then execution is transferred to the
instructions aCmd _|.

The instructions &€md_A, Cmd_B, andCmd_| load register RD10
with the length location of the message to be displayed and register
RD8 with the starting location of the appropriate message. Then,
execution transfers W/rite_ Msg where the appropriate message is
written to the destination locatiollsg_Dest Then, the program jumps
back to read the next command.

Destination Area

The area at Data section declares memory storage for the command
input byte, and the destination area.
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Using the "help" The HP 64700 Series emulator’s Terminal Interface provides an

Facility excellent help facility to provide you with quick information about the
various commands and their options. From any system prompt, you
can enterHfelp" or "?" as shown below.

R>help

help - display help information

help <group> - print help for desired group

help -s <group> - print short help for desired group

help <command> - print help for desired command

help - print this help screen
--- VALID <group> NAMES ---

gram - system grammar

proc - processor specific grammar

sys - system commands

emul - emulation commands

hl - highlevel commands (hp internal use only)

trc - analyzer trace commands

* - all command groups

Commands are grouped into various classes. To see the commands
grouped into a particular class, you can use the help command with that
group. Viewing the group help information in short form will cause the
commands or the grammar to be listed without any description.

For example, if you want to get some information for group gram, enter
"help gram". Following help information should be displayed.

R>help gram
gram - system grammar
--- SPECIAL CHARACTERS ---
# - comment delimiter ; - command separator Ctl C - abort signal
{} - command grouping " - ascii string * - ascii string

Ctl R - command recall Ctl B - recall backwards

--- EXPRESSION EVALUATOR ---

number bases: t-ten y-binary g-octal o-octal h-hex

repetition and time counts default to decimal - all else default to hex
operators: () ~ */ % + - < << >>> & M| &&

--- PARAMETER SUBSTITUTION ---
&token& - pseudo-parameter included in macro definition
- cannot contain any white space between & pairs
- performs positional substitution when macro is invoked
Example
Macro definition: mac getfile={load -hbs"transfer -t &file&"}
Macro invocation: getfile MYFILE.o
Expanded command: load -hbs"transfer -t MYFILE.0"
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Becoming Familiar
with the System
Prompts

Help information exists for each command. Additionally, there is help
information for each of the emulator configuration items.

A number of prompts are used by the HP 64700 Series emulators. Each
of them has a different meaning, and contains information about the
status of the emulator before and after the commands execute. These
prompts may seem cryptic at first, but there are two ways you can f

out what a certain prompt means.

Using "help proc" to View Prompt Description

The first way you can find information on the various system prompts
is to look at thearoc help text.

R>help proc

--- Emulation Prompt Status Characters ---
R - emulator in reset state ¢ - no target system clock

U - running user program

M - running monitor h -

r - target system reset active
halted in user program

b - no bus cycles S - power save
W - waiting for CMB to become ready T - waiting for target system reset

? - unknown state p-

no target system power

--- Analyzer STATUS Field Equates ---

exec - valid instruction execution

bus - valid bus cycle

fetch - program fetch mem - memory access
read -read halt - halt

write - write intack - interrupt acknowledge
byte - byte user - user program cycles
word - word mon - monitor program cycles

T9K40-9000--Running user program

Using the Emulation Status Command (es) for Description
of Current Prompt

When using the emulator, you will notice that the prompt changes after
entering certain commands. If you are not familiar with a new prompt
and would like information about that prompt only, enterethe
(emulation status) command for more information about the current
status.

U>es

Getting Started 2-7



Initializing the
Emulator

# Limited initialization completed
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If you plan to follow this tutorial by entering commands on your
emulator as shown in this chapter, verify that no one else is using the
emulator. To initialize the emulator, enter the following command:

R>init
Theinit command with no options causes a limited initialization, also
known as a warm start initialization. Warm start initialization does not
affect system configuration. However, thé command will reset
emulator and analyzer configurations. Tiie command:
m Resets the memory map.
m Resets the emulator configuration items.

m Resets the break conditions.

m Clears software breakpoints.
Theinit command does not:
m Clear any macros.
m Clear any emulation memory locations; mapper terms are

deleted, but if you respecify the same mapper terms, you will
find that the emulation memory contents are the same.



Set Up the Proper Emulation configuration is needed to adapting to your specific

Emulation devglopmgnt._As you have initialized the emulator, the emulation
) ) configuration items have default value.

Configuration

Set Up Emulation The emulator allows you to set the emulator’s configuration setting
Condition with thecf command. Enter theelp cfto view the information with
the configuration command.

R>help cf
cf - display or set emulation configuration
cf - display current settings for all config items
cf <item> - display current setting for specified <item>

cf <item>=<value> - set new <value> for specified <item>
cf <item> <item>=<value> <item> - set and display can be combined

help cf <item> - display long help for specified <item>

--- VALID CONFIGURATION <item> NAMES ---
breq - en/dis /BUSRQ input from target system
cbp - CBP value on break from reset state
emvbp - en/dis emulation VBP
int - en/dis interrupts
loc - specify monitor location
mode - select operation mode
proc - select processor type
rrt - en/dis restriction to real time runs
trst - en/dis /RESET input from target system
vector - specify vector address
wdt - en/dis watch dog timer on break from reset state

To view the current emulator configuration setting, enter the following
command.

R>cf

cf breq=en

cf cbp=01

cf emvbp=en
cf int=en

cf loc=0f0000
cf mode=ext
cf proc=none
cf rrt=dis

cf trst=en

cf vector=0ff0000
cf wdt=en

The individual configuration items won’t be explained in this section;
refer to the "CONFIG_ITEMS" in the "TLCS-9000 Emulator Specific
Command Syntax" appendix for details.
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Mapping Memory

Note #

Depending on the memory module, emulation memory consists of
256K, 1M, or 4M bytes.

The memory mapper allows you to characterize memory locations. It
allows you to specify whether a certain range of memory is present in
the target system or whether you will be using emulation memory for
that address range. You can also specify whether the target system
memory is ROM or RAM, and you can specify that emulation memory
be treated as ROM or RAM.

Target system devices that take control of the bus (for example,
external DMA controllers), cannot access emulation memory.

Blocks of memory can also be characterized as guarded memory.
Guarded memory accesses will generate "break to monitor" requests.
Writes to ROM will also generate "break to monitor" requests if the
rom break condition is enabled. Memory is mapped withmibap
command. To view the memory mapping options, enter:

M>help map

map - display or modify the processor memory map

map - display the current map structure

map <addr>..<addr> <type> - define address range as memory type
map other <type> - define all other ranges as memory type
map -d <term#> - delete specified map term

map -d * - delete all map terms

- VALID <type> OPTIONS ---

eram - emulation ram
erom - emulation rom
tram - target ram

trom - target rom

grd - guarded memory

# remaining number of terms : 7

Enter themap command with no options to view the default map
structure.

M>map

# remaining emulation memory : 100000h bytes

map other tram
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Which Memory Typically, assemblers generate relocatable files and linkers combine
Locations Should be relocatable files to form the absolute file. A linker load map listing will
Mapped? show what memory locations your program will occupy. One for the
sample program is shown below.

SECTION SUMMARY

SECTION ATTRIBUTE START END LENGTH ALIGN

Prog NORMAL CODE 00001500 0000157B 0000007C 2 (WORD)
Data NORMAL DATA 00001600 00001681 00000082 2 (WORD)

Table NORMAL DATA 00001700 00001730 00000031 2 (WORD)

From the load map listing, you can see that the sample program
occupies three address ranges. The program area, which contains the
opcodes and operands, occupies locations 1500 through 157B hex. The
data area, which contains the ASCII values of the messages the
program transfers, occupies locations 1700 through 1730 hex. The
destination area, which contains the command input byte and the
locations of the message destination, occupies locations 1600 through
1681 hex.

Before you map memoy, you must specify processor type. If you use
HP 64770A emulator, enter the following commad to specify processor

type.
R>cf proc=97ps40

If you use HP 64770B emulator, enter the following commad to specify
.processor type

R>cf proc=97cu42

Since the program writes to the destination area, the mapper block of
destination area should not be characterized as ROM. Enter the
following commands to map memory for the sample program and
display the memory map.

R>map 1500..15ff erom
R>map 1600..16ff eram
R>map 1700..17ff erom
R>map

# remaining number of terms  : 4

# remaining emulation memory : d0000h bytes

map 0001500..00015ff erom #term 1

map 0001600..00016ff eram # term 2

map 0001700..00017ff erom #term 3
map other tram
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Note #

When mapping memory for your target system programs, you should
characterize emulation memory locations containing programs and
constants (locations which should not be written) as ROM. This will
prevent programs and constants from being written over accidentally.
Break will occur when instructions or commands attempt to do so(if the
rom break condition is enabled).

The defaults number base for address and data values within HP 64700
Terminal Interface is hexadecimal. Other number bases may be
specified. Refer to the "Expressions" chapter oHtRé4700 Terminal
Interface Referenamanual for further details.

Getting the
Sample Program
into Emulation
Memory

Standalone
Configuration
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This section assumes you are using the emulator in one of the following
three configurations:

1. Connected only to a terminal, which is calledstia@dalone
configuration. In the standalone configuration, you must
modify memory to load the sample program.

2. Connected between a terminal and a host computer, which is
called thetransparentconfiguration. In the transparent
configuration, you can load the sample program by
downloading from the "other" port.

3. Connected to a host computer and accessed via a terminal
emulation program. This configurations is caltethote
configurations. In the remote configuration, you can load the
sample program by downloading from the same port.

If you are operating the emulator in the standalone configuration, the
only way to load the sample program into emulation memory is by



modifying emulation memory locations with ttre(memory
display/modification) command.

You can enter the sample program into memory withrtltemmand
as shown below.

R>m -dw 1500=0b31,1000,0000,0b39,0800,0000
R>m -dw 150c=7f00,7a60,47b1,8720,0fa61,0d800
R>m -dw 1518=7f00,7600,0d000,798f,7600,5ee0
R>m -dw 1524=13f8,4741,860f,120a,4742,860f
R>m -dw 1530=1210,201a,0c711,870a,0b08,1700
R>m -dw 153¢=0000,2018,0c711,870a,0b08,1711
R>m -dw 1548=0000,200c,0c70f,870a,0b08,1722
R>m -dw 1554=0000,0b0c,1602,0000,0c720,8706
R>m -dw 1560=4720,877c,0c671,13fb,0b0c,1602
R>m -dw 156¢=0000,4f78,877c,0c6b1,13fb,0d000
R>m -dw 1578=0b460,0f516

R>m -db 1700="THIS IS MESSAGE A"

R>m -db 1711="THIS IS MESSEGE B"

R>m -db 1722="INVALID COMMAND"

After entering the opcodes and operands, you would typically display
memory in mnemonic format to verify that the values entered are
correct (see the example below). If any errors exist, you can modify
individual locations. Also, you can use ttg(copy memory)

command if, for example, a byte has been left out, but the locations
which follow are correct.

Note # Be careful about using this method to enter programs from the listings
of relocatable source files. If source files appear in relocatable sections,
the address values of references to locations in other relocatable
sections are not resolved until link-time. The correct values of these
address operands will not appear in the assembler listing.

Transparent If your emulator is connected between a terminal and a host computer,
Configuration you can download programs into memory usingdhd command
with the-o (from other port) option. THead command will accept
absolute files in the following formats:

m HP absolute.
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m Intel hexadecimal.
m Tektronix hexadecimal.

m Motorola S-records.

The examples which follow will show you the methods used to
download HP absolute files and the other types of absolute files.

HP Absolutes

Downloading HP format absolute files requires the

transfer protocol. The example below assumes thatrtresfer utility

has been installed on the host computer (HP 64884 for HP 9000 Series
500, or HP 64885 for HP 9000 Series 300).

Note # Notice that the transfer command on the host computer is terminated
with the <ESCAPEg characters; by default, these are the characters
which temporarily suspend the transparent mode to allow the emulator
to receive data or commands.

R>load -hbo <RETURN> <RETURN>
$ transfer -rtb cmd_rds.X <ESCAPE>g

HitH#H
R>

Other Supported Absolute Files

The example which follows shows how to download Intel hexadecimal
files by the same method (but differémed options) can be used by
load Tektronix hexadecimal and Motorola S-record files as well.
R>load -io <RETURN> <RETURN>
$ cat ihexfile <ESCAPE>g

HHHHH
Data records = 00003 Checksum error = 00000
R>
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Remote Configuration If the emulator is connected to a host computer, and you are accessing
the emulator from the host computer via a terminal emulation program,
you can also download files with tlead command. However, in the
remote configuration, files are loaded from the same port that
commands are entered from. For example, if you wish to download a
Tektronix hexadecimal file from a Vectra personal computer, you
would enter the following commands.

R>load -t <RETURN>

After you have entered thead command, exit from the terminal
emulation program to the MS-DOS operating system. Then, copy your
hexadecimal file to the port connected to the emulator, for example:

C:\copy thexfile com1l: <RETURN>

Now you can return to the terminal emulation program and verify that
the file was loaded correctly.

For More Information For more information on downloading absolute files, refer tdodud
command description in théP 64700 Emulators Terminal Interface:
User’'s Referenceanual.
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Displaying
Memory In
Mnemonic Format

Once you have loaded a program into the emulator, you can verify that
the program has indeed been loaded by displaying memory in
mnemonic format.

R>m -dm 1500..157b

0001500 - LD.D:1 ISP,00001000
0001506 - LD.D:I PSW,00000800
000150¢ - LD.B:A (fffa60),0
0001510 - LD.B:G (fffa61),b1
0001516 - LD.B:A (001600),0
000151c - LD.B:A RB15,(001600)
0001522 - CP.B:S RB15,0
0001524 - JRC Z,00151c
0001526 - CP.B:G RB15,41
000152a - JRC 7,001534
000152¢ - CP.B:G RB15,42
0001530 - JRC Z,001540
0001532 - JR 00154c

0001534 - LD.D:G RD10,11
0001538 - LD.D:I RD8,00001700
000153¢ - JR 001556

0001540 - LD.D:G RD10,11
0001544 - LD.D:I RD8,00001711
000154a - JR 001556

000154c - LD.D:G RD10,0f
0001550 - LD.D:I RD8,00001722
0001556 - LD.D:I RD12,00001602
000155¢ - LD.D:G RD6,20
0001560 - LD.B:G (RD12++),20
0001564 - SUB.D:S RD6,1
0001566 - JRC NZ,001560
0001568 - LD.D:I RD12,00001602
000156€ - LD.B:G (RD12++),(RD8++)
0001572 - SUB.D:S RD10,1
0001574 - JRC NZ,00156€
0001576 - JP.W (001516)
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If you display memory in mnemonic format and do not recognize the
instructions listed or see some illegal instructions or opcodes, go back
and make sure the memory locations you have typed are mapped
properly. If the memory map is not the problem, recheck the linker load
map listing to verify that the absolute addresses of the program match
with the locations you are trying to display.



Stepping Through The emulator allows you to execute one instruction or a number of

instructions with the (step) command. Enter thelp sto view the
the Program options available with the step command.

R>help s

s - step emulation processor

S - step one from current PC

s <count> - step <count> from current PC

s <count> $ - step <count> from current PC

s <count><addr> - step <count> from <addr>

s -q <count> <addr> - step <count> from <addr>, quiet mode

s -w <count> <addr> - step <count> from <addr>, whisper mode
--- NOTES ---

STEPCOUNT MUST BE SPECIFIED IF ADDRESS IS SPECIFIED!
If <addr> is not specified, default is to step from current PC.
A <count> of 0 implies step forever.

A step count of O will cause the stepping to continue "forever" (until
some break condition, such as "write to ROM", is encountered, or until
you enter <CTRLg). The following command will step from the first
address of the sample program.

R>s 1 1500
0001500 - LD.D:I ISP,00001000
PC = 0001506
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Displaying The step command shown above executed the "LD.D:I ISP,00001000"
Registers :résgltirsL:ztrfn. Enter the following command to view the contents of the

M>reg *

reg pc=001506 psw=ac000000 rw0=0000 rw1=0000 rw2=0000 rw3=0000 rw4=0000
reg rw5=0000 rw6=0000 rw7=0000 rw8=0000 rw9=0000 rw10=0000 rw11=0000

reg rw12=0000 rw13=0000 rw14=0000 rw15=0000 isp=00001000 cbp=01 pbp=00
reg usp=00000000 fp=00000000

The register contents are displayed in a "register modify" command
format. This allows you to save the output of g command to a
command file which may later be used to restore the register contents.
(Refer to thepo (port options) command description in therminal
Interface: User’s Referender more information on command files.)

Refer to the "REGISTER CLASS and NAME" section in the
"TLCS-9000 Emulator Specific Command Syntax" appendix for more
information on the register names and classes.

Combining More than one command may be entered in a single command line. The

Commands commands must be separated by semicolons (;). For example, you
could execute the next instruction(s) and display the registers by
entering the following.

M>s;reg

0001506 - LD.D:I PSW,00000800

PC = 000150c

reg pc=00150c psw=00000800 rw0=0000 rw1=0000 rw2=0000 rw3=0000 rw4=0000
reg rw5=0000 rw6=0000 rw7=0000 rw8=0000 rw9=0000 rw10=0000 rw11=0000

reg rw12=0000 rw13=0000 rw14=0000 rw15=0000 isp=00001000 cbp=01 pbp=00
reg usp=00000000 fp=00000000

The sample above shows you that "LD.D:I PSW,00000800" is
executed by step command.

Using Macros Suppose you want to continue stepping through the program and
displaying registers after each step. You could continue entering
command followed byeg command, but you may find this tiresome. It
is easier to use a macro to perform a sequence of commands which will
be entered again and again.
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Macros allow you to combine and store commands. For example, to
define a macro which will display registers after every step, enter the
following command.

M>mac st={s;reg}

Once thest macro has been defined, you can use it as you would use
any other command.

M>st

#5s;reg

000150c - LD.B:A (fffa60),0

PC = 0001510

reg pc=001510 psw=00000800 rw0=0000 rw1=0000 rw2=0000 rw3=0000 rw4=0000
reg rw5=0000 rw6=0000 rw7=0000 rw8=0000 rw9=0000 rw10=0000 rw11=0000

reg rw12=0000 rw13=0000 rw14=0000 rw15=0000 isp=00001000 cbp=01 pbp=00
reg usp=00000000 fp=00000000

Command Recall The command recall feature is yet another, easier way to enter
commands again and again. You can press <CTRi_recall the
commands which have just been entered. If you go past the command
of interest, you can press <CTRLto move forward through the list of
saved commands. To continue stepping through the sample program,
you could repeatedly press <CTRLte recall and <RETURN> to
execute that macro.

Repeating Commands Therep command is also helpful when entering commands
repetitively. You can repeat the execution of macros as well as normal
commands. For example, you could enter the following command to
cause thet macro to be executed four times.

M>rep 4 st
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#s;reg

0001510 - LD.B:G (fffa61),bl

PC = 0001516

reg pc=001516 psw=00000800 rw0=0000 rw1=0000 rw2=0000 rw3=0000 rw4=0000
reg rw5=0000 rw6=0000 rw7=0000 rw8=0000 rw9=0000 rw10=0000 rw11=0000

reg rw12=0000 rw13=0000 rw14=0000 rw15=0000 isp=00001000 cbp=01 pbp=00
reg usp=00000000 fp=00000000

#5s;reg

0001516 - LD.B:A (001600),0

PC =000151c

reg pc=00151c psw=00000800 rw0=0000 rw1=0000 rw2=0000 rw3=0000 rw4=0000
reg rw5=0000 rw6=0000 rw7=0000 rw8=0000 rw9=0000 rw10=0000 rw11=0000

reg rw12=0000 rw13=0000 rw14=0000 rw15=0000 isp=00001000 cbp=01 pbp=00
reg usp=00000000 fp=00000000

#5s;reg

000151c - LD.B:A RB15,(001600)

PC = 0001522

reg pc=001522 psw=00000800 rw0=0000 rw1=0000 rw2=0000 rw3=0000 rw4=0000
reg rw5=0000 rw6=0000 rw7=0000 rw8=0000 rw9=0000 rw10=0000 rw11=0000

reg rw12=0000 rw13=0000 rw14=0000 rw15=0000 isp=00001000 cbp=01 pbp=00
reg usp=00000000 fp=00000000

#5s;reg

0001522 - CP.B:S RB15,0

PC = 0001524

reg pc=001524 psw=00000808 rw0=0000 rw1=0000 rw2=0000 rw3=0000 rw4=0000
reg rw5=0000 rw6=0000 rw7=0000 rw8=0000 rw9=0000 rw10=0000 rw11=0000

reg rwl12=0000 rw13=0000 rw14=0000 rw15=0000 isp=00001000 cbp=01 pbp=00
reg usp=00000000 fp=00000000

Command Line The terminal interface supports the use of HPKIX(1)like editing
Editing of the command line. The default is for the command line editing
feature to be disabled to be compatible with earlier versions of the
interface. Use thel command to enable command line editing.

Mxl -e

Refer to "Command Line Editing" in th&P64700-Series Emulators
Terminal Interface Referenéer information on using the command
line editing feature.
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Modifying Memory The preceding step and register commands show the sample program is
executing Scan loop, where it continually reads the command input
byte to check if a command had been entered. Use {heemory)
command to modify the command input byte.

M>m 1600=41

To verify that 41H has been written to 900H, enter the following
command.

M>m -db 1600
0001600..0001600 41

When memory was displayed in byte format earlier, the display mode
was changed to "byte". The display and access modes from previous
commands are saved and they become the defaults.

Specifying the There are a couple different ways to modify the display and access
Access and Display modes. One is to explicitly specify the mode with the command you are
Modes entering, as with the command-db 1600 Themo (display and
access mode) command is another way to change the default mode. For
example, to display the current modes, define the display mode as
"word", and redisplay 1600H, enter the following commands.

M>mo
mo -ab -db

M>mo -dw
M>m 1600

0001600..0001601 0041

To continue the rest of program.

M>r
u>

Display theMsg_Destmemory locations (destination of the message,
902H) to verify that the program moved the correct ASCII bytes. At
this time you want to see correct byte values, so "-db" option (display
with byte) is used.

U>m -db 1602..1621

0001602..0001611 54 48 49 53 20 49 53 20 4d 45 53 53 41 47 45 20
0001612..0001621 41 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
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Running the
Sample Program

The emulator allows you to execute a program in memory with the
command. The command by itself causes the emulator to begin
executing at the current program counter address. The following
command will begin running the sample program from 800H.

M> r 1500
Ther rst command specifies that the emulator begin to executing from

target system reset (see the "Execution Topics" section in the
"In-Circuit Emulation" chapter).

Searching
Memory for Data

pattern match at address: 0001602

Theser (search memory for data) command is another way to verify
that the program did what it was supposed to do.

U>ser 1602..1621="THIS IS MESSAGE A"

If any part of the data specified in ther command is not found, no
match is displayed (No message displayed).

Breaking into the
Monitor

2-22 Getting Started

You can use the break commabyl ¢ommand to generate a break to

the monitor. While the break will occur as soon as possible, the actual
stopping point may be many cycles after the break request (depending
on the type of instruction being executed and whether the processor is
in a special state).

U>b
M>



Using Software
Breakpoints

Caution

Note

Note

Note

Software breakpoints are handled by the TLCS-9000 undefined
instruction (breakpoint interrupt instruction:7F9Fh). When you define
or enable a software breakpoint(with bppcommand), the emulator
will replace the opcode at the software breakpoint address with a
breakpoint interrupt instruction.

Software breakpoints should not be set, enabled, disabled, or remg
while the emulator is running user code. If any of these commands are
entered while the emulator is running user code and the emulator is
executing code in the area where the breakpoint is being modified,
program execution may be unreliable.

You must only set software breakpoints at memory locations which
contain instruction opcodes (not operands or data). If a software
breakpoint is set at a memory location which is not an instruction
opcode, the software breakpoint instruction will never be executed.
Further, your program won't work correctly.

NMI will be ignored, when software breakpoint and NMI occur at the
same time.

Because software breakpoints are implemented by replacing opcodes
with the breakpoint interrupt instructions, you cannot define software
breakpoints in target ROM.
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Displaying and
Modifying the Break
Conditions

bc -d bp #disable
bc -e rom #enable
bc -d bnct #disable
bc -d cmbt #disable
bc -d trigl #disable
bc -d trig2 #disable

Defining a Software
Breakpoint

When software breakpoints are enabled and the emulator detects the
breakpoint interrupt instruction(7F9Fh), it generates a break into the
monitor.

If the breakpoint interrupt instruction(7F9Fh) was generated by a
software breakpoint, execution breaks to the monitor, and the
breakpoint interrupt instruction is replaced by the original opcode. A
subsequent run or step command will execute from this address.

Before you can define software breakpoints, you must enable software
breakpoints with thbc (break conditions) command. To view the
default break conditions and change the software breakpoint condition,
enter thebc command with no option. This command displays current
configuration of break conditions.

M>bc

To enable the software break point feature enter
M>bc -e bp

Now that the software breakpoint feature is enabled, you can define
software breakpoints. Enter the following command to break on the
address of th€md_I (address 154cH) label.

M>bp 154c¢
M>bp

### BREAKPOINT FEATURE IS ENABLED ###

bp 000154c #enabled

Run the program, and verify that execution broke at the appropriate
address.

M>r 1500
U>m 1600=43

IASYNC_STAT 615! Software breakpoint: 000154c

#5s;reg

000154c - LD.D:G RD10,0f

PC = 0001550

M>st

reg pc=001550 psw=00000800 rw0=0000 rw1=0000 rw2=0000 rw3=0000 rw4=0000
reg rw5=0000 rw6=0000 rw7=0000 rw8=0000 rw9=0000 rw10=000f rw11=0000
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reg rw12=0000 rw13=0000 rw14=0000 rw15=0043 isp=00001000 cbp=01 pbp=00
reg usp=00000000 fp=00000000

When a breakpoint is hit, it becomes disabled. You can use the
option with theop command to re-enable the software breakpoint.

M>bp

### BREAKPOINT FEATURE IS ENABLED ###
bp 000154c #disabled

M>bp -e 154c
M>bp

### BREAKPOINT FEATURE IS ENABLED ###
bp 000154c #enabled

M>r
U>m 1600=43

IASYNC_STAT 615! Software breakpoint: 000154c
M>bp

### BREAKPOINT FEATURE IS ENABLED ###
bp 000154c #disabled
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Using the Analyzer

Predefined Trace Three trace labels are predefined in the TLCS-9000 emulator. You can
Labels  Vview these labels by entering tiie (trace label) command with no
options.

Mstlb

# #### Emulation trace labels
tlb addr 16..39
tlb data 0..15
tlb eaddr 40..63
tlb extra 40..63
tlb stat 64..76

Predefined Status Common values for the TLCS-9000 status trace signals have been
Equates predefined. You can view these predefined equates by enterieguthe
command with no options.

M>equ

### Equates ###

equ bus=0XOXXXXXXXXXXXY
equ byte=0x010XXXXXX1XXy
equ exec=0xXXXLXXXXXXXXY
equ fetch=0x010x1xxxxx1xy
equ halt=0X011XXXXXXXXXY
equ intack=0X000XXXXXXXXXY
equ Mon=0X0XXXXXXXXXX0y
equ read=0x010XXXXXXX1xy
equ user=0xX0XXXXXXXXXX1y
equ word=0x010xxXXXX0xxy
equ write=0x010x0XXXxXX0xy

These equates may be used to specify values fetathigace label
when qualifying trace conditions.

Specifying a Simple Thetg analyzer command is a simple way to specify a condition on
Trigger which to trigger the analyzer. Suppose you wish to trace the states of

the program after the read of "B"(42H) command from the command
input byte. Enter the following commands to set up the trace, run the
program, issue the trace, and display the trace status.(Note that the
analyzer is to search for a lower byte read of 42H because the address is
even)

M>tg addr=1600 and data=0xx42 and stat=read

and stat=bus

M>t

emulation trace started

2-26 Getting Started



M>r 1500
Usts

--- Emulation Trace Status ---
New User trace running

Arm ignored

Trigger not in memory

Arm to trigger ?

States ? (8192) ?..?
Sequence term 1
Occurrence left 1

The trace status shows that the trigger condition has not been foun
You would not expect the trigger to be found because no comman
have been entered. Modify the command input byte to "B"(42H) and
display the trace status again.

U>m 1600=42
Usts

---Emulation Trace Status ---
New User trace complete
Arm ignored

Trigger in memory

Arm to trigger ?

States 8192 (8192) 0..8192
Sequence term 2
Occurrence left 1

The trace status shows that the trigger has been found. Enter the
following command to display the first 15 states of the trace.

U>tl -t 15

Line addr,H T9K40 mnemonic,H count,R
0 001600 xx42 read mem byte =~ ----m--e-eee-

1 001524 13f8 fetch 0.34uS

2 =001522 INSTRUCTION--opcode unavailable 0.06uSs
3=001524 JRC Z,00151c 0.06uS

4 001526 4741 fetch 0.20uS
5=001526 CP.B:G RB15,41 0.06uS
6 001528 860f fetch 0.28uS

7 00152a 120a fetch 0.32uS

8 =00152a JRC Z,001534 0.08uS

9 00152c 4742 fetch 0.26uS

10 =00152c CP.B:G RB15,42 0.08uS
11 00152e 860f fetch 0.26uS

12 001530 1210 fetch 0.32uS

13 =001530 JRC Z,001540 0.08uS
14 001532 201l1a fetch 0.26uS

Line 0 in the trace list above shows the state which triggered the
analyzer. The trigger state is always on line 0.

To list the next lines of the trace, enter the following command.

Getting Started 2-27



ustl

Line addr,H T9K40 mnemonic,H count,R
15 001540 c711 fetch 0.34uS

16 =001540 LD.D:G RD10,11 0.06uS
17 001542 870a fetch 0.28uS

18 001544 0b08 fetch 0.32uS

19 =001544 LD.D:I RD8,00001711 0.08uSs
20 001546 1711 fetch 0.26uS

21 001548 0000 fetch 0.34uS

22 00154a 200c fetch 0.32uS

23 =00154a JR 001556 0.08uSs

24 00154c c70f fetch 0.26uS

25 001556 O0bOc fetch 0.34uS

26 =001556 LD.D:I RD12,00001602 0.06uS
27 001558 1602 fetch 0.26uS

28 00155a 0000 fetch 0.34uS

29 00155c c720 fetch 0.34uS

Trigger Position
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You can specify where the trigger state will be positioned with in the
emulation trace list. The following three basical trigger positions are
defined.

m S start
mC center
m e end

Whensg(start) trigger position is selected, the trigger is positioned at the
start of the trace list. You can trace the states after the trigger state.

Whenc(center) trigger position is selected, the trigger is positioned at
the center of the trace list. You can trace the states around the trigger.

Whene(end) trigger position is selected, the trigger is positioned at the
end of the trace list. You can trace the state before the trigger.

In the above section, you have traced the states of the program after a
certain state, because the default trigger positiors{stest). If you

want to trace the states of the program around a certain state, you need
to change the trigger position.

For example, if you wish to trace the transition to the command A
process, change the trigger position to "center" and specify the trigger
condition.

To specify the trigger position, enter the following command.
U>tp ¢

Specify the trigger condition by typing



U>tg eaddr=1534

Enter the trace command to start the trace.
Ust

Emulation trace started

Modify the command input byte to "A" and display the trace status
again.
U>m 1600=41
U>ts
--- Emulation Trace Status ---
New User trace complete
Arm ignored
Trigger not in memory
Arm to trigger ?

States 8192 (8192) -4096..4095 Sequence term 2
Occurrence left 1

The trace status shows that the trigger has been found. Enter the
following command to display the states about the execution state of
address 1534H.

U>tl -10..9

Line addr,H T9K40 mnemonic,H count,R
-10 001524 13f8 fetch 0.34uS

-9 =001522 CP.B:S RB15,0 0.06uS
-8 =001524 JRC Z,00151c 0.08uSs
-7 001526 4741 fetch 0.18uS

-6 =001526 CP.B:G RB15,41 0.08uSs
-5 001528 860f fetch 0.26uS

-4 00152a 120a fetch 0.34uS

-3 =00152a JRC Z,001534 0.06uSs
-2 00152c 4742 fetch 0.26uS

-1 001534 c711 fetch 0.34uS
0=001534 LD.D:G RD10,11 0.08uSs
1 001536 870a fetch 0.26uS

2 001538 0b08 fetch 0.34uS
3=001538 LD.D:I RD8,00001700 0.06uS
4 00153a 1700 fetch 0.26uS

5 00153c 0000 fetch 0.34uS

6 00153e 2018 fetch 0.34uS

7 =00153e JR 001556 0.06uS

8 001540 c711 fetch 0.26uS

9 001556 O0bOc fetch 0.34uS

The transition states to the process for the command A are displayed.

For a Complete For a complete description of the HP 64700 Series analyzer, refer to the
Description HP 64700 Emulators Terminal Interface: Analyzer User's Guide
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Copying Memory Thecp (copy memory) command gives you the ability to copy the
contents of one range of memory to another. This is a handy feature to
test things like the relocatability of programs, etc. To test if the sample
program is relocatable within the same segment, enter the following
command to copy the program to an unused, but mapped, area of
emulation memory. After the program is copied, run it from its new
start address to verify that the program is indeed relocatable.

U>cp 2000=1500..157b

U>r 2000
u>

The prompt shows that the emulator is executing user code, so it looks
as if the program is relocatable. You may want to issue a simple trace
to verify that the program works while running from its new location.

U>tg any
ust
Emulation trace started
Uil
Line addr,H T9K40 mnemonic,H count,R
0 001600 xx00 read mem byte =~ -------m-mee-
1 002024 13f8 fetch 0.32uS
2 =002022 INSTRUCTION--opcode unavailable 0.08us
3 =002024 JRC Z,00201c 0.06uS
4 002026 4741 fetch 0.20uS
5 00201c d000 fetch 0.34uS
6 =00201c LD.B:A RB15,(001600) 0.06uS
7 00201e 798f fetch 0.26uS
8 002020 7600 fetch 0.34uS
9 002022 5ee0 fetch 0.34uS
10 001600 xx00 read mem byte 0.32uS
11 002024 13f8 fetch 0.34uS
12 =002022 CP.B:S RB15,0 0.06uS
13 =002024 JRC Z,00201c 0.06uS
14 002026 4741 fetch 0.20uS
15 00201c d000 fetch 0.34uS
16 =00201c LD.B:A RB15,(001600) 0.06uS
17 00201le 798f fetch 0.28uS
18 002020 7600 fetch 0.32uS
19 002022 5ee0 fetch 0.34uS
Resetting the To reset the emulator, enter the following command.

Emulator
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U>rst
R>

The emulator is held in a reset state (suspended) un{brak),r
(run), ors (step) command is entered. A CMB execute signal will also
cause the emulator to run if reset.

The-m option to thest command specifies that the emulator begin
executing in the monitor after reset instead of remaining in the
suspended state.

R>rst -m
M>
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Using the Emulator

Introduction

Many of the topics described in this chapter involve the commands
which are unigue to the TLCS-9000 emulator such asftbemmand
which allows you to specify emulator configuration.

A reference-type description of the TLCS-9000 emulator configurati
items can be found in the "CONFIG_ITEMS" section in the
"TLCS-9000 Emulator Specific Command Syntax" appendix.

This chapter will:

m Execution Topics
— Restricting the Emulator to Real-Time Runs
— Setting Up to Break on an Analyzer Trigger
— Making Coordinated Measurements

Memory Mapping

m Vector Area Setting

Analyzer Topics

— Analyzer Status Qualifiers
Specifying Address and Status for Trigger or Store
Condition
Specifying Data for Trigger or Store Condition
Specifying Execute Address for Trigger or Store Condition
Analyzer Clock Speed

Monitor Topics
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Prerequisites

Before performing the tasks described in this chapter, you should be
familiar with how the emulator operates in general. Refer to the
Concepts of Emulation and Analysignual and the "Getting Started"
chapter of this manual.

Execution Topics

Restricting the
Emulator to
Real-Time Runs

Setting Up to Break
on an Analyzer
Trigger

3-2 Using the Emulator

The description in this section are of emulation tasks which involve
program execution in general.

By default, the emulator is not restricted to real-time runs. However,
you may wish to restrict runs to real-time to prevent accidental breaks
that might cause target system problems. Usefttenfiguration)
command to enable theg configuration item.

R>cf rrt=en

When runs are restricted to real-time and the emulator is running user
code, the system refuses all commands that cause a breakrsixcept
(reset)r (run),s(step), and (break to monitor).

The following commands are not allowed when runs are restricted to
real-time:

m reg (register display/modification).

m M (memory display/modification).

The following command will disable the restriction to real-time runs
and allow the system to accept commands normally.

R>cf rrt=dis

The analyzer may generate a break request to the emulation processor.
To set up to break on an analyzer trigger, follow the steps below.



Making Coordinated
Measurements

Specify the Signal Driven when Trigger is Found

Use theagout (trigger output) command to specify which signal is
driven when the analyzer triggers. Either the "trigl" or the "trig2"
signal can be driven on the trigger.

R>tgout trigl

Enable the Break Condition

Enable the "trigl" break condition.
R>bc -e trigl
After you specify the trigger to drive "trigl" and enable the "trigl"

break condition, set up the trace, entertttieace) command, and run
the program.

Coordinated measurements are measurements made between multiple
HP 64700 Series emulators which communicate via the Coordinated
Measurement Bus (CMB). Coordinated measurements can also include
other instruments which communicate via the BNC connector. A

trigger signal from the CMB or BNC can break emulator execution into
the monitor, or it can arm the analyzer. An analyzer can send a signal
out on the CMB or BNC when it is triggered. The emulator can send an
EXECUTE signal out on the CMB when you enterthexecute)
command.

Coordinated measurements can be used to start or stop multiple
emulators, start multiple trace measurements, or to arm multiple
analyzers.

As with the analyzer generated break, breaks to the monitor on CMB or
BNC trigger signals are interpreted as a "request to break". The
emulator looks at the state of the CMB READY (active high) line to
determine if it should break. It does not interact with the EXECUTE
(active low) or TRIGGER (active low) signals.

For information on how to make coordinated measurements, refer to
theHP 64700 Emulators Terminal Interface: Coordinated
Measurement Bus User’'s Guidenual.
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Memory Mapping

Mapping as
Emulation Memory

# remaining number of terms  : 7

You can define up to 7 memory ranges. You can not map the internal
RAM and internal ROM(single-chip operation) area and I/O area since
the TLCS-9000 emulator maps automatically. You can characterize
memory ranges as emulation RAM, emulation ROM, target RAM,
target ROM, or guarded memory.

When you characterize memory ranges as emulation memory, note the
following.

m When you characterize memory range which does not override
64K byte boundary as emulation memory, 64K byte is used as
following.

R>map

# remaining emulation memory : 100000h bytes

map other tram

# remaining number of terms : 6

R>map 800..8ff eram
R>map

# remaining emulation memory : f0O000h bytes
map 0000800..00008ff eram # term 1

map other tram

# remaining number of terms  : 7

m When you characterize memory range which override N
blocks of 64K byte as emulation memory, 64K*% @V <

N =< ZV') byte is used.

For example, when you characterize memory
range(0ff00..200ff) which overrides 3 block of 64K byte as
emulation RAM, the 64K x2(2! < 3 =< Z:M=2) byte is
used as following.

R>map

# remaining emulation memory : 100000h bytes map other tram

# remaining number of terms : 6

R>map 0ff00..200ff eram
R>map

# remaining emulation memory : c0000h bytes
map 000ff00..00200ff eram #term 1

map other tram
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For examle, when 192K byte emulation memroy is remained
you can not characterize memory range(80000..0affff), which



is 192K byte and override 3 block of 64K byte, as emulatoin
RAM by one mapper term because the emulator needs 256K
byte to map memory range(80000..0affff).In this case, you can
characterize that memeoy range by two mapper term(the one
is 128K byte mapper term, the another is 64K byte mapper
term) as following.

R> map

# remaining number of terms : 4

# remaining emulation memory : 30000h bytes
map 0100000..01400ff eram #term 1

map 0150000..01700ff eram # term 2

map 0180000..01800ff eram # term 3

map other tram

R>map 80000..0affff eram

IERROR 21! Insufficient emulation memory
IERROR 725! Unable to load hew memory map; old map reloaded

R>map 80000..9ffff
R>map 0a0000..0affff
R>map

# remaining number of terms  : 2

# remaining emulation memory : Oh bytes
map 0080000..009ffff eram #term 1
map 00a0000..00affff eram # term 2
map 0100000..01400ff eram # term 3
map 0150000..01700ff eram # term 4
map 0180000..01800ff eram #term5
map other tram
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Single Chip Mode When user uses the emulator in single chip mode, the emulator maps
internal ROM as emulation memory. The emulation memory is used as

following.
Processor Type | Emulation Memory
TMP97PS40F 64K
TMP97CS40F 64K
TMP97CM40F 64K
TMP97PWA40F 128K
TMP97CWA40F 128K
TMP97CS42 64K
TMP97PU42(64K) 64K
TMP97PU42(96K) 128K
TMP97CU42 128K
TMPO7PW42 128K
TMP97CW42 128K
Note # When you emulate TMP97CM40 microprocessor insingle chip mode,

you can use 32K bytes internal ROM but the emulator uses 64K
byteemulation memory as internal ROM.

When you emulate TMP97PU42(96K mode) or TMP97CU42
microprocessor insingle chip mode, you can use 96K bytes internal
ROM but the emulator uses 128K byteemulation memory as internal

ROM.
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Vector Area
Setting

Single Chip Mode

External Bus Mode

TLCS-9000 microprocessor has vector area(2K bytes). TLCS-9000
emulator uses three vector entry in vector area to realize the following
emulator features.

m Break
m Single-Step
m Software Break Point

If you specify that TLCS-9000 microprocessor operates in single chip

mode ("cf mode=single"), you do not need to set the vector entry since
the emulator automatically sets. The values of PC, PSW, and CBP are
specified by vector entry, when the emulator breaks into the monito
from reset state.

If you specify that TLCS-9000 microprocessor operates in external bus
mode ("cf mode=ext"), the way of the emulator’s operations differ
according to setting "cf emvbp" and memory mapping.

"cf emvbp=en"

The emulator reads Vector Base Pointer(VBP) from emulation VBP
instead of target VBP. When the emulator breaks into the monitor from
reset, the value of emulation VBP is specified by "cf vector"
configuration.

If vector area are mapped as emulation memory, the emulator sets the

vector entry when the emulator breaks into the monitor from reset state.
When the emulator breaks into the monitor from reset, the value of PC,

PSW, and CBP are specified by vector entry.

If vector area ara mapped as target memory, the emulator uses copy of
vector area. The emulator copies data of vector ares when the emulator
breaks into the monitor from reset state, and then sets the vector entry.
When the emulator breaks into the monitor from reset, the value of PC,
and PSW are specified by vector entry and the value of CBP is
specified by "cf cbp" configuration.
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"cf emvbp=dis"

In this case, the emulator does not set the vector entry. So you must set
up the vector entry to realize the emulator features. If you do not set the
vector entry, the emulator can not operate correctly. Even if you specify
that "cf emvbp=dis", the value of PC, PSW,and CBP are specified in

the same way as you specify that "cf emvbp=en" when the emulator
breaks into the monitor from reset state, Set the vector area as

following.

Vector number | Offset value Purpose
12 60H 0OO000OH Break
62H 0202H
64H 00xxH
66H 0O000OH
14 70H 0000H Step
72H 0204H
74H 00xxH
76H O000OH
31 F8H 0000H | Software break
FAH | 0200H point

FCH 00xxH
FEH OO0CH

xx: Upper 8 bits of monitor area
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Analyzer Topics

Analyzer Status The following are the analyzer status labels which may be used in the
Qualifiers "tg" and 'tsto" analyzer commands.

Qualifier Status bits Description
bus OXOXXXXXXXXXXXY  bus cycle

byte 0x010xxxxxx1xxy  byte memory cycle

exec 00XXXIXXXXXXXXy  execute instruction

fetch 0x010x1xxxxx1xy program fetch
halt 0x011xxxxxxxxxy halt
intack  0x000xxxxxxxxxy interrupt acknowledge

mon OXOXXXXXXXXXxX0y  monitor cycle

read 0x010xxxxxxx1xy read

user OXOXXXXXXXXXX1y  user program cycle
word 0x010xxxxxx0xxy  word memory cycle

write 0x010x0xxxxx0xy  write

Specifying Address The analyzer captures the actual bus states and execute states. In some
and Status for case, bus state and execute state are captured simultaneously. To
Trigger or Store specify actual bus status for trigger or store condition by "addr", "stat"
and "data", you should add "stat=bus" condition to trigger/store
condition as following.

M>tg addr=1000 and stat=bus
M>tg stat=write and stat=bus

Condition

Specifying Data for The analyzer captures the actual bus states of the TLCS-9000
Trigger or Store microprocessor. When you specify a data in the analyzer trigger or
Condition store condition, the ways of analyzer data specification differ according
to the data size and the address.

To trigger analyzer when the TLCS-9000 microprocessor accesses the
byte data 12h at address 1000h(even address), enter the following,

M>tg addr=1000h and data=0xx12h and stat=bus
and stat=byte

To trigger analyzer when the TLCS-9000 microprocessor accesses the
byte data 12h at address 1001h(odd address), enter the following,

M>tg addr=1001h and data=012xxh and stat=bus
and stat=byte
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To trigger analyzer when the TLCS-9000 microprocessor accesses the
word data 1234h at address 1001h(odd address), the data bus activity of
cycles will be as follows.

Sequencer level Address bus Data bus
1 1001 34xx
2 1002 xx12

In this case, you need to use the analyzer sequential trigger capabilities.
We do not describe the detail about the sequential trigger feature. Only
how to trigger the analyzer at this example is described. To specify the
condition of sequencer level 1, enter;

Mstif 1 addr=1001 and data=34xx and stat=bus

To specify the condition of sequencer level 2, enter;
Mstif 2 addr=1002 and data=0xx12 and stat=bus

Specifying Execute The TLCS-9000 emulator can trace actual bus address and execute
Address for Trigger address respectively. You can specify execute address for trigger and
or Store Condition store condition by "eaddr". To specify "eaddr" for trigger or store
condition, you must specify even addresses as execute address. To
trigger analyzer when TLCS-9000 microprocessor executes instruction
at address 2000h, enter the following,

M>tg eaddr=2000h

Specifying Trace If you do not want to see fetch cycles in trace list, specifyathe
Disassembly option option. To show all cycles, specign option.

Analyzer Clock Speed The emulation analyzer can capture both the execution states and bus
states. The analyzer has a counter which allows to count either time or
occurrence of bus states. If you use 64794A/C/D Deep emulation
analyzer, the trace state and time counter qualifiers can be used
regardless of clock speed. If you use HP 64770A emulator with
64704A emulation analyzer, the trace state and time counter qualifiers
are limited by clock speed as the following.

Table 3-1 Analyzer Counter

Clock Speed Analyzer Speed Setting Valid count qualifier options
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clock =< 16MHz

S(slow) counting <state>
counting time

16MHz < clock =< 20MHz

F(fast) counting <state>

If your target system clock is between 16MHz and 20MHz, you can use
the analyzer state counter. In this case, the analyzer state counter counts
occurrences of the states which you specify. Assume that you would

like to count occurrences of the state which the processor read a data.

M>tcq stat=read
Mstck -s F

If your target system clock is equal to 16MHz or less than 16MHz,
can use analyzer time and state counter. Assume that you would li
count time.

Mstck -s S
M>tcq time

Monitor Topics

The monitor is a program which is executed by the emulation
processor. It allows the emulation system controller to access target
system resources. For example, when you enter a command that
requires access to target system resources (display target memory, for
example), the system controller writes a command code to a
communications area and breaks the execution of the emulation
processor into the monitor. The monitor program then reads the
command from the communications area and executes the processor
instructions which access the target system. After the monitor has
performed its task, execution returns to the target program.

The monitor take up 64K bytes of processor address space, but the
monitor does not need to be linked to the target program.
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In-Circuit Emulation Topics

Introduction

Many of the topics described in this chapter involve the installation,
and the commands which relate to using the emulator in-circuit, that is,
connected to a target system or demo board.

This chapter will:

Show you how to install the emulation probe cable
Show you how to install the emulation memory module.

Show you how to install the emulation probe to demo boar

Describe the issues concerning the installation of the
emulation probe into target systems.

Describe how to execute program from target reset. This
topics is related to program execution in general.

Prerequisites

Before performing the tasks described in this chapter, you should be
familiar with how the emulator operates in general. Refer to the
Concepts of Emulation and Analysignual and the "Getting Started"
chapter of this manual.
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Installing the The probe cables consist of three ribbon cables. The longest cable

; connects to J3 of the emulation control card, and to J3 of the probe. The
Emulation Probe shortest cable connects to J1 of the emulation control card and J1 of the
Cable probe. The ribbon cables are held in place on the emulation control card

by a cable clamp attached with two screws. No clamp holds the ribbon
cables in the probe.

1. Secure the cable on the emulation control card with cable
clamp and two screws.

EMULATION CONTROL CARD

EGRESS PANEL

—,

PROBE CABLES

Flgure 4-1 Installing cables to the control board
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2. When insert the ribbon cables into the appropriate sockets,
press inward on the connector clops so that they into the
sockets as shown.

PUSH IN ON CLIPS
SO THEY HOOK
INTO SOCKET

Figure 4-2 Installing cables into cable sockets

In-Circuit Emulation 4-3



3. Connect the other ends of the cables to the emulation probe.

Figure 4-3 Installing cables to the emulation probe
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There are four types of emulation memory modules that can be inserted

Installing the

Emulation into sockets on the probe.

Memory Module 1. Remove plastic rivets that secure the plastic cover on the top
of the emulation probe, and remove the cover. The bottom

cover is only removed when you need to replace a defective
active probe on the exchange program.

Add plastic
washers to
four position

Figure 4-4 Opening the emulation probe cover

f———
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2. Insert emulation memory module on the emulation probe.
There is a cutout on one side of the memory modules so that
they can only be installed one way.

To install memory modules, place the memory module into
the socket groove at an angle. Firmly press the memory
module into the socket to make sure it is completely seated.
Once the memory module is seated in the connector groove,
pull the memory module forward so that the notches on the
socket fit into the holes on the memory module. There are two
latches on the sides of the socket that hold the memory
module in place.

PULI  BOARD
FORWARD SO
NOTCHES ON
TILT BOARD BACK
SLIGHTLY AND SEAT SOCKET FIT

INTO GROOVE INTO HOLES

ON BOARD

Figure 4-5 Installing the memory module

3. Replace the plastic cover, and insert new plastic rivets to
secure the cover.
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Installing into the To connect the microprocessor connector to the demo target board,
Demo Target proceeded with the following instructions.

Board 1. Remove front bezel and connect the power cable to the
connector of the HP 64700B front panel. Refer tdHRe
64700 Series Installation/Servioganual.

2. With HP 64700B power OFF, connect the emulation probe to
the demo target board. When you install the emulation probe
into the demo target board, be careful not to bend any of the
pins.

After connection the probe to the demo target board, set the
TEST/TARGET MODE and SINGLE CHIP/EXTERNAL BUS

MODE switches. Use TEST MODE position when you run
performance verification test, and use TARGET MODE position when
you run the emulator in "out-of-circuit* mode. You must set SINGLE
CHIP/EXTERNAL BUS switch according to 'cf mode’ configuration.

HP 64770R/B

PGAR Connector
HP Part No.
1280-1840

Figure 4-6 Installing the demo target board
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1. Connect the power cable supply wires from the emulator to
demo target board. When attaching the wire cable to the demo
target board, make sure the connector is aligned properly so
that all three pins are connected.

Power connection
<+—— for demo board
from H= 65470UB

////////;lwgm and

connect

Figure 4-7 Installing the power cable
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Installing into a
Target System

Caution

Caution

Caution

Caution

The TLCS-9000 emulation probe has a 135-pin PGA connector;

The emulation probe is also provided with a conductive pin protector to
protect the delicate gold-plated pins of the probe connector from
damage due to impact.

Protect against electrostatic dischargelhe emulation probe contains
devices that are susceptible to damage by electrostatic discharge.
Therefore, precautionary measures should be taken before handling the
microprocessor connector attached to the end of the probe cable to
avoid damaging the internal components of the probe by electrostatic
electricity.

Make sure target system power is OFFDo not install the emulation
probe into the target system microprocessor socket with power appli
to the target system. The emulator may be damaged if target syste
power is not removed before probe installation.

Make sure pin 1 of probe connector is aligned with pin 1 of the
socket.When installing the emulation probe, be sure that probe is
inserted into the processor socket so that pin 1 of the connector aligns
with pin 1 of the socket. Damage to the emulator probe will result if the
probe is incorrectly installed.

DO NOT use the microprocessor connector without using a pin
protector. The pin protector prevents damage to the prove when
inserting and removing the probe from the flexible adapter.
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Caution #

Caution #
Caution #

Caution #

4-10 In-Circuit Emulation

Compatibility of VOLTAGE/CURRENCY. Please be sure to check
that the voltage/currency of the emulator and target system being
connected are compatible. If there is a discrepancy, damage may result.

Do not apply strong force to PGA-QFP probeas that might damage
the probe.

Turn ON power. When you start to use the 64770A/B emulator which
is plugged into a target system, you must turn HP 64770A/B power ON
at first, then turn target system power ON.

Turn OFF power Do not turn HP 64770A/B power OFF while the
emulator is plugged into a target system whose power is ON.




Installing into a To connect the microprocessor connector to the target system,
QFP-PGA Adaptor proceeded with the following instructions.

1. Attach the QFP socket/adaptor(YAMAICHI
IC149-120K13207-0B) on your target system.

2. Connect the PGA-QFP probe(64770-61602) to the emulation
probe through PGA connector(1200-1840).

3. Install the PGA-QFP probe to the QFP socket/adaptor on your
target system.

HP 64770R/B

PGA Connector
+«— HP Part No.

1208-1840

PGA-QFP probe

¥ HP Part No.

64770-61602

2in 1 of the QFP
ocket/adaptor

Figure 4-8 Installing into a target system board
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In-Circuit
configuration
Options

4-12 In-Circuit Emulation

The TLCS-9000 emulator provides configuration options for the
following in-circuit emulation issues. Refer to the "CONFIG_ITEM"
section in the "TLCS-9000 Emulator Specific Command Syntax"
appendix.

Allowing BUSRQ Signal from Target System

You can specify whether the emulator accepts or ignord3UB&R0Q
signal from target system. By default, the emulator accepBUBRQ
signal from the target system.

The configuration item isbfeq"

Allowing Interrupts Requests

You can specify whether the emulator accepts or ignores the Interrupt
requestsNIMI, INTO-3 for HP 64770A, IREQ for HP 64770B, internal
interrupt). By default, the emulator accepts the interrupt requests.

The configuration item isifit"

Allowing RESET Signal from Target System

You can specify whether the emulator accepts or ignord3EBET
signal from target system. By default, the emulator accepREBET
signal from the target system.

The configuration item istfst"



Execution TOpiCS The descriptions in this section are of emulation tasks which involve
program execution in general.

Run from Target You can usér rst' command to execute program from target system
System Reset reset. You will seeT>" system prompt when you enter "r rst". In this
status, the emulator accept target system reset. Then program starts if
reset signal from target system is released.

Note # In the "Awaiting target reset" status(T>), you can not break into the
monitor. If you enter "r rst" in the configuration that emulator ignores
target system reset(cf trst=dis), you must reset the emulator.

Note After you turn on the emulator, you must enter "rst' command and then
"b" command to set the emulation stack pointer.

The TLCS-9000 emulator supports power on reset. If you want
program to be executed by power on reset, execute the following
process.

1) Enter "rst"
2) Enter "b"
3) Enter "r rst"
4) Turn OFF your target system
4-1) If you see the "p>" system prompt, enter "r rst" again.

5) Turn On your target system
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Pin State in
Background

4-14 In-Circuit Emulation

While the emulator is running in the monitor, the probe pins of the
emulator are in the following state.

Address Bus Same as running user’s program.
Data Bus Same as running user’s program.
BS RW Same as running user’s program.

UB/WEH LB/WELSame as running user's program except accessing

CASDOE monitor area. When accessing monitor area, High

RASOLCEO level.

RAS1CE1

RAS2CE2

RAS3CE3

RFSH/CE Same as running user’s program except accessing
monitor area. When accessing monitor area, Low
level.



Electrical The AC characteristics of the HP 64770A/B emulator are listed in the
Characteristics following table

Table 4-1 AC Electrical Specifications(SRAM Mode 00,10 Mode 01)

TMP97C- HP 64770A
241A ]
5V Worst Case| Typical
20MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
Cycle Time kci 100 100 100 ns
Cycle Time (Burst) HC2 50 50 50 ns
CE Access Time deo 60 50 60 ns
OE Access Time de1 27 17 30 ns
UB, LB Access Time dE2 15 5 15 ns
Address Access Time Adc1 60 50 60 ns
Address Access Time(Burst) Adc2 12 2 15 ns
R/W(H) - UB, LB(L) tRwB 20 20 30 ns
Output Disable Time(Output Off) obo 15 15 15 ns
Output Hold Time &H 0 0 0 ns
CE(L) - Write Complete dw 60 60 79 ns
Address Setup Time A 15 15 33 ns
Write Recovery Time WR 5 5 20 ns
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Table 4-1 AC Electrical Specifications(SRAM Mode 00,10 Mode 01)

(Cont'd)
TMP97C- HP 64770A
241A )
5V Worst Case | Typical
20MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
Write Pulse Width Wwp 30 30 48 ns
UB, LB(H) - Write Data Setup Db 25 25 35 ns
UB, LB(H) - Write Data Hold bH 5 0 0 ns

*1 Typical outputs measured with 82pF load
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Table 4-2 AC Electrical Specifications(DRAM Mode 00)

TMP97C- HP 64770A
241A )
5V Worst Case| Typical
20MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max

RAS Cycle Time(Burst) Hci 150 150 150 ns
RAS Cycle Time(Normal) Rc2 150 150 150 ns
Interleave Cycle Time P 90 90 - ns
RAS Access Time RAC 60 50 60 ns
CAS Access Time dac 15 5 15 ns
Access Time Col Address 1 Ad1 30 20 30 ns
Access Time Col Address 2 Ao 30 20 30 ns
Row Address Setup Time ASR 30 30 42 ns
Row Address Hold Time RIAH 15 15 22 ns
Col Address Setup Time 1 Adc1 10 10 18 ns
Col Address Setup Time 2 Adc2 10 10 - ns
Col Address Hold Time daH 15 15 21 ns
RAS - CAS Delay Time Hcb 30 30 - ns
RAS Precharge Time Rb 40 40 50 ns
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Table 4-2 AC Electrical Specifications(DRAM Mode 00)

(Cont'd)
TMP97C- HP 64770A
241A
5V Worst Case | Typical
20MHz (*1)
Characteristic Symbol _ _ Unit
Min |Max | Min |Max
CAS Precharge Time ch 30 30 40 ns
CAS - RAS Precharge Time CHP 30 30 47 ns
RAS Pulse Width HAS 80 80 100 ns
CAS Pulse Width 1 dasi 30 30 48 ns
CAS Pulse Width 2 das2 30 30 41 ns
Write Data Setup Time Db 40 40 53 ns
Write Data Hold Time dH 40 40 45 ns
Write Pulse Width Wwp1 80 80 98 ns
Write Pulse Width(Page) wb?2 30 30 40 ns
Write Pulse Setup Time wes1 50 50 69 ns
Write Pulse Setup Time(Page) wds2 5 5 15 ns
Write Pulse Hold Time wcH1 10 10 30 ns
Write Pulse Hold Time(Page) WEH2 10 10 25 ns
Output Disable Time drF 15 15 15 ns

4-18 In-Circuit Emulation




Table 4-2 AC Electrical Specifications(DRAM Mode 00)

(Cont'd)
TMP97C- HP 64770A
241A )
5V Worst Case | Typical
20MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
CAS Precharge Time(Refresh) CPRF 10 10 - ns
RAS - CAS Precharge Time PHC 5 5 - ns
CAS Setup Time dsr 5 5 20 ns
CAS Hold Time tHR 80 80 99 ns

*1 Typical outputs measured with 82pF load
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Table 4-3 AC Electrical Specifications(PSRAM Mode 00)

TMP97C- HP 64770A
241A
5V Worst Case | Typical
20MHz (*1)
Characteristic Symbol _ _ Unit
Min |Max | Min |Max

Random Read, Write Cycle Time rRd 200 200 200 ns
CE Precharge Time pt 85 85 85 ns
CE Pulse Width de 80 80 98 ns
Address Setup Time for CE Adc 80 80 103 ns
Address Hold Time for CE Atic 80 80 99 ns
OE Setup Time for CE okc 80 80 92 ns
OE Hold Time for CE dHC 10 10 26 ns
Read Command Setup Time RCE 80 80 92 ns
Read Command Hold Time R&H 15 15 45 ns
CE Access Time dea 50 40 50 ns
OE Access Time dea 25 15 25 ns
OE Output Disable Time otz 15 15 15 ns
CE Output Disable Time chiz 15 15 15 ns
Write Command Hold Time WCH 65 65 80 ns
Write Pulse Width Wwp 130 130 148 ns
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Table 4-3 AC Electrical Specifications(PSRAM Mode 00)

(Cont'd)
TMP97C- HP 64770A
241A )
5V Worst Case | Typical
20MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
Write Command Read Time WL 140 140 164 ns
Input Data Setup Time for R/W DéW 120 120 138 ns
Input Data Hold Time for R/W DHW 5 5 5 ns
RFSH Delay Time to CE RED 55 55 - ns
Auto Refresh Cycle Time Ft 400 400 - ns
RFSH Active CE Delay Time FtE 205 205 225 ns
RFSH Pulse Width Fiap 105 105 125 ns
RFSH Precharge Time FH 255 225 265 ns

*1 Typical outputs measured with 82pF load
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Table 4-4 AC Electrical Specifications(EPROM Burst Mode)

TMP97C- HP 64770A
241A )
5V Worst Case | Typical
20MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
From CE to Output Data Valid ct 60 50 60 ns
From OE to Output Data Valid ot 13 3 15 ns
Address Access Time adc 60 50 60 ns
Output Data Hold Time OH 0 0 0 ns
From CE to High Impedance Output DFL 15 15 15 ns
From OE to High Impedance Output DFb 15 15 15 ns

*1 Typical outputs measured with 82pF load
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Table 4-5 AC Electrical Specifications(SCLK Input Mode)

TMP97C- HP 64770A
241A )
5V Worst Case | Typical

20MHz (*1)

Characteristic Symbol Unit
Min |Max | Min |Max

SCLK Cycle ey 0.8 0.8 - us
Output Data - SCLK Rise oks 100 100 - ns
SCLK Rise - Output Data Hold olis 150 150 - ns
SCLK Rise - Input Data Hold HBR 0 0 - ns
SCLK Rise - Valid Data Input skD 450 450 - ns

*1 Typical outputs measured with 82pF load
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Table 4-6 AC Electrical Specifications(SCLK Output Mode)

TMP97C- HP 64770A
241A ]
5V Worst Case | Typical
20MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
SCLK Cycle (Programmable) sty 0.8 {409.6 0.8| 409.6 - us
Output Data - SCLK Rise oks 550 550 - ns
SCLK Rise - Output Data Hold olis 20 20 - ns
SCLK Rise - Input Data Hold HBR 0 0 - ns
SCLK Rise - Valid Data Input skD 550 550 - ns
*1 Typical outputs measured with 82pF load
Table 4-7 AC Electrical Specifications(Event Counter)
TMP97C- HP 64770A
241A ]
5V Worst Case | Typical
20MHz (*1)
Characteristic Symbol Unit
Min |Max |Min |Max
Clock Cycle ek 500 500 - ns
Clock Low-level Pulse Width VEKL 240 240 - ns
Clock High-level Pulse Width VEKH 240 240 - ns

*1 Typical outputs measured with 82pF load
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Table 4-8 AC Electrical Specifications(Interrupt Operation)

TMP97C- HP 64770A
241A ]
5V Worst Case | Typical
20MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
NMI INTO-3 Low-level Pulse Width INTAL 200 200 - ns
NMI INTO-3 High-level Pulse Width iitan | 200 200 - ns
INT4-7 Low-level Pulse Width mTeL | 500 500 - ns
INT4-7 High-level Pulse Width teH | 500 500 - ns
*1 Typical outputs measured with 82pF load
Table 4-9 AC Electrical Specifications(Bus Request/Acknowledge)
TMP97C- HP 64770A
241A ]
5V Worst Case | Typical
20MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
BUSRQ Setup Time for CLK RBC 30 40 - ns
CLK - BUSAK Fall tceAL 80 90 - ns
CLK - BUSAK Rise tBAH 80 90 - ns
Floating Time untiBUSAK Fall taBA 0 80 0 85 - ns
Floating Time untiBUSAK Rise ABA 0 80 0 85 - ns

*1 Typical outputs measured with 82pF load
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Table 4-10 AC Electrical Specifications(SRAM Mode 00,I0 Mode 01)

TMP97CU- HP 64770B
3\2, Worst Case | Typical
16MHz (*1)
Characteristic Symbol _ _ Unit

Min |Max | Min |Max
Cycle Time kci 125 125 100 ns
Cycle Time (Burst) HC2 62.5 62.5 50 ns
CE Access Time (b16=1) cto 65 55 60 ns
CE Access Time (b16=0) cto 80 70 60 ns
OE Access Time de1 53 43 30 ns
UB, LB Access Time dEe2 43 33 15 ns
Address Access Time atc1 85 75 60 ns
Address Access Time(Burst) Adc2 27 17 15 ns
R/W(H) - UB, LB(L) tRw | 26 26 30 ns
Output Disable Time(Output Off) obo 21 21 15 ns
Output Hold Time &H 0 0 0 ns
CE(L) - Write Complete dw 78 78 79 ns
Address Setup Time A 26 26 33 ns
Write Recovery Time WR 11 11 20 ns
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Table 4-10 AC Electrical Specifications(SRAM Mode 00,I0 Mode 01)

(Cont'd)
TMP97CU- HP 64770B
42
5V Worst Case | Typical
16MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
Write Pulse Width Wwp 52 52 48 ns
UB, LB(H) - Write Data Setup Db 52 52 35 ns
UB, LB(H) - Write Data Hold bH 11 11 0 ns

*1 Typical outputs measured with 82pF load
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Table 4-11 AC Electrical Specifications(DRAM Mode 00)

TMP97CU- HP 64770B
3\2, Worst Case | Typical
16MHz (*1)
Characteristic Symbol _ _ Unit
Min |Max | Min |Max
RAS Cycle Time(Burst) Hci 187 187 150 ns
RAS Cycle Time(Normal) Rc2 187 187 150 ns
Interleave Cycle Time P 125 125 - ns
RAS Access Time RAC 85 75 60 ns
CAS Access Time dac 27 17 15 ns
Access Time Col Address 1 a1 53 43 30 ns
Access Time Col Address 2 a2 38 28 30 ns
Row Address Setup Time ASR 51 51 42 ns
Row Address Hold Time RiAH 21 21 22 ns
Col Address Setup Time 1 Adc1 21 21 18 ns
Col Address Setup Time 2 Adc2 16 16 - ns
Col Address Hold Time daH 21 21 21 ns
RAS - CAS Delay Time Hcb 52 52 - ns
RAS Precharge Time Rb 52 52 50 ns
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Table 4-11 AC Electrical Specifications(DRAM Mode 00)

(Cont'd)
TMP97CU- HP 64770B
3\2, Worst Case | Typical
16MHz (*1)
Characteristic Symbol _ _ Unit
Min |Max | Min |Max

CAS Precharge Time ch 52 52 40 ns
CAS - RAS Precharge Time CHP 52 52 47 ns
RAS Pulse Width HAS 115 115 100 ns
CAS Pulse Width 1 dasi 52 52 48 ns
CAS Pulse Width 2 das2 52 52 41 ns
Write Data Setup Time Db 73 73 53 ns
Write Data Hold Time dH 52 52 45 ns
Write Pulse Width Wwp1 115 115 98 ns
Write Pulse Width(Page) wb?2 52 52 40 ns
Write Pulse Setup Time wes1 68 68 69 ns
Write Pulse Setup Time(Page) wds2 11 11 15 ns
Write Pulse Hold Time wcH1 26 26 30 ns
Write Pulse Hold Time(Page) WEH2 26 26 25 ns
Output Disable Time drF 21 21 15 ns
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Table 4-11 AC Electrical Specifications(DRAM Mode 00)

(Cont'd)
TMP97CU- HP 64770B
42
5V Worst Case | Typical
16MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
CAS Precharge Time(Refresh) CPRF 16 16 - ns
RAS - CAS Precharge Time PHC 11 11 - ns
CAS Setup Time dsr 11 11 20 ns
CAS Hold Time tHR 105 105 99 ns

*1 Typical outputs measured with 82pF load
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Table 4-12 AC Electrical Specifications(PSRAM Mode 00)

TMP97CU- HP 64770B
3\2, Worst Case | Typical
16MHz (*1)
Characteristic Symbol _ _ Unit
Min |Max | Min |Max

Random Read, Write Cycle Time rRd 250 250 200 ns
CE Precharge Time pt 110 110 85 ns
CE Pulse Width de 115 115 98 ns
Address Setup Time for CE Adc 115 115 103 ns
Address Hold Time for CE Atic 110 110 99 ns
OE Setup Time for CE osc 115 115 92 ns
OE Hold Time for CE dHC 21 21 26 ns
Read Command Setup Time RCE 105 105 92 ns
Read Command Hold Time R&H 26 26 45 ns
CE Access Time dea 85 75 50 ns
OE Access Time dea 53 43 25 ns
OE Output Disable Time otz 21 21 15 ns
CE Output Disable Time chiz 21 21 15 ns
Write Command Hold Time WCH 88 88 80 ns
Write Pulse Width Wwp 177 177 148 ns
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Table 4-12 AC Electrical Specifications(PSRAM Mode 00)

(Cont'd)
TMP97CU- HP 64770B
3\2, Worst Case | Typical
16MHz (*1)
Characteristic Symbol _ _ Unit
Min |Max | Min |Max
Write Command Read Time WL 203 203 164 ns
Input Data Setup Time for R/W DéW 177 177 138 ns
Input Data Hold Time for R/W DHW 11 11 5 ns
RFSH Delay Time to CE RED 83 83 - ns
Auto Refresh Cycle Time Ft 500 500 - ns
RFSH Active CE Delay Time FtE 271 271 225 ns
RFSH Pulse Width Flap 146 146 125 ns
RFSH Precharge Time FH 333 333 265 ns

*1 Typical outputs measured with 82pF load
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Table 4-13 AC Electrical Specifications(EPROM Burst Mode)

TMP97CU- HP 64770B
42
5V Worst Case | Typical
16MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
From CE to Output Data Valid ct 80 70 60 ns
From OE to Output Data Valid ot 27 17 15 ns
Address Access Time adc 85 75 60 ns
Output Data Hold Time OH 0 0 0 ns
From CE to High Impedance Output DFL 21 21 15 ns
From OE to High Impedance Output DFb 21 21 15 ns

*1 Typical outputs measured with 82pF load
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Table 4-14 AC Electrical Specifications(Bus Request/Acknowledge)

TMP97CU- HP 64770B
42
5V Worst Case | Typical
16MHz (*1)
Characteristic Symbol Unit
Min |Max | Min |Max
BUSRQ Setup Time for CLK RBC - - - ns
CLK - BUSAK Fall tceAL - - - ns
CLK - BUSAK Rise tBAH - - - ns
Floating Time untiBUSAK Fall taBA 0 80 0 85 - ns
Floating Time untiBUSAK Rise ABA 0 80 0 85 - ns

*1 Typical outputs measured with 82pF load
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Target System

Interface
RESET These signals are connected to 74HC14 through
PS 10K ohm pull-up register.
NMI
+5V
1@K
REceT
NMIT 74HCT14 ——B
PS
EA These signals are connected to 74ABT16244
through 10K ohm pull-up register.
+5V
1K
ER B 74 1BT16244 —®
Other signals These signals are connected to TLCS-9000

emulation processor.

TMPS7C241
TMPS?CBrB

OTher ——
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Notes
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TLCS-9000 Emulator Specific Command Syntax

The following pages contain descriptions of command syntax specific
to the TLCS-9000 emulator. The following syntax items are included
(several items are parts of other command syntax):

m <ACCESS_MODE>. May be specified in ttme (display
and access mode), (memory) commands. The access mode
is used when then commands modify target memory or 1/O
locations.

m <CONFIG_ITEMS>. May be specified in th&(emulator
configuration) andhelp cfcommands.

m <DISPLAY_MODE>. May be specified in tmeo (display
and access mode}y (memory), anger (search memory for
data) commands. The display mode is used when memory
locations are displayed or modified.

m <REG_NAME> and <REG_CLASS>. May be specified in
thereg (register) command.
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ACCESS_MODE

Summary Specify cycles used by monitor when accessing target system memory
or 1/O.

Syntax

Function The<ACCESS_MODE> specifies the type of microprocessor cycles
that are used by the monitor program to access target memory or 1/0
locations. When a command requests the monitor to read or write to
target system memory or I/O, the monitor program will look at the
access mode setting to determine whether byte or word instructions
should be used.

Parameters
b Byte. Selecting the byte access mode specifies that
the emulator will access target memory using byte
cycles (one byte at a time).
w Word. Selecting the word access mode specifies

that the emulator will access target memory using
word cycles (one word at a time).

Defaults Inthe TLCS-9000, theACCESS_MODE>isb at power up
initialization. Access mode specifications are saved; that is, when a
command changes the access mode, the new access mode becomes the
current default.

Related Commands mo (specify display and access modes)
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CONFIG_ITEMS

Summary TLCS-9000 emulator configuration items.

Syntax
Nt
rrt
i( pf"DC
~_  mode
vector
e o
lToc
o
cbp

Emulator Specific Command Syntax A-3



Function The<CONFIG_ITEMS> are the TLCS-9000 specific configuration
items which can be displayed/modified usingdh@emulator
configuration) command. If the "=" portion of the syntax is not used,
the current value of the configuration item is displayed.

Parameters

proc
(HP 64770A)

proc
(HP 64770B)

A-4 Emulator Specific Command Syntax

Processor TypeThis configuration item selects the
processor to be emulated.

Settingproc equal tonone specifies that any
processor is not selected.

Settingproc equal tdd7ps40specifies that
TMP97PS40F/CS40F and TMP97C241F are
selected. If you emulate TMP97C241F, you must
specify that "cf mode=ext"

Settingproc equal tdd7cm40specifies that
TMP97CMA40F is selected.

Settingproc equal tdd7pw40specifies that
TMP97PWA40F/CWA4O0F is selected.

Processor TypeThis configuration item selects the
processor to be emulated.

Settingproc equal tdd7cs42specifies that
TMP97CS42/PU42(64K mode) is selected.

Settingproc equal td7cu42specifies that
TMP97CU42/PU42(96K mode) is selected.

Settingproc equal tdd7cw42specifies that
TMP97PWA42/CWA42 is selected.



Note # You must specify processor type before operating the emulator.
Otherwise, you can not operate the emulator correctly.

Note # The TLCS-9000 emulator is reset state and the all mapping terms are
deleted after specifying this configuration item. And "loc" and "vector"
items are setting default value.

mode Emulator Processor Operation ModeThis
configuration item selects emulator processor
operation mode.

Settingmodeequal tesingle specifies that single
chip mode is selected.

Selecting single chip mode requires emulation
memory for internal ROM emulation.

Settingmodeequal toext specifies that external
bus mode is selected.

Note # The TLCS-9000 emulator operates in accordance with this
configuration instead d&A signal from target system. .
But when the emulator breaks into the monitor from reset &éate,
signal must accord with this configuration.

Note # The TLCS-9000 emulator is reset state and the all mapping terms are
deleted after specifying this configuration item. And "loc" and "vector"
items are setting default value.
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vector Address of Vector Table.This configuration item
allows you to specify vector address. The vector
address must be specify on 2K boundary.

If you specify "cf mode=single", this configuration
item is invalid.

If you specify "cf mode=ext", emulator uses the
vector area which is specified by this configuration.
Because this configuration is used whenever the
emulator breaks into the monitor regardless 'cf
emvbp’ configuration, you must specify address
which accord with vector address.

The default value is specified as following.

Processor Type Default Value

none 0ff0000h
97ps40 0ff0000h
97cm40 0f80000h
97pw40 0fe0000h
97cs42 0fef800h
97cu42 0fe7800h
97cw42 0fdf800h

Note # The TLCS-9000 emulator is reset state and the all mapping terms are
deleted after specifying this configuration item.
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loc Monitor Location This configuration item allows
you specify location of monitor program. The
monitor must be located on a 64K boundary.

The start address of the monitor must be located at a
address 10000h thru EFO0O00h.

The default value is 0f0000h.

Note # The TLCS-9000 emulator is reset state and the all mapping terms are
deleted after specifying this configuration item. And "vector" item is

setting default value.
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trst

Respond to Target ResetThis configuration item
allows you to specify whether or not the emulator
responds target system reset while running in user
program or waiting for target system reset.

While running in monitor, the TLCS-9000 emulator
ignores target system reset completely independent
on this setting.

Settingtrst equal toen specifies that the emulator
responds to reset from target system. In this
configuration, emulator will accept reset and
execute from reset vector in the same manner as
actual microprocessor after reset is inactivated.

Settingtrst equal tadis specifies that the emulator
ignores reset from target system.

The TLCS-9000 emulator is reset state after
specifying this configuration item.

Note # When you use therst (run from reset) command in-circuit to run
form processor reset after the target reset input, you mustfuse
trst=en" configuration setting.

emvbp

A-8 Emulator Specific Command Syntax

Emulation Vector Base PointerThis
configuration item allows you to specify whether or
not the emulator uses emulation base pointer.

If you specify "cf mode=single", this configuration
item is invalid.

Settingemvbp equal teen specifies that the
emulator uses emulation base vector pointer (VBP)
and the value for the VBP is calculated from the



value specified by 'cf vector’ configuration item. If
vector area is mapped to target memory, the copy of
vector area is used instead of target memory.

Settingemvbp equal tadis specifies that the
emulator uses target system VBP. You must set
vector entry to realize emulator features(break,
single-step, software breakpoint).

Note # The TLCS-9000 emulator is reset state and the all mapping terms are
deleted after specifying this configuration item.

cbp

wdt

Current Bank Pointer. This configuration item
allows you to specify value of CBP register when
you break from reset state.

This configuration item is invalid when single chip
mode (cf mode=single) is selected, or emulation
VBP is enabled (cf emvbp=en) and vector area is
mapped as emulation memory.

When vector area is mapped as target memory or,
emulation VBP is disabled (cf emvbp=dis), value
specified by this configuration is set to the CBP
register when the emulator breaks into the monit
from reset state.

Enable/Disable Watch-dog Timer.(HP 64770A
only)This configuration item allows you to specify
whether watch-dog timer is enable or disable when
user’s program running.

This configuration item is valid when the emulator
breaks into the monitor from reset state.

Settingwdt equal toen specifies that the watch-dog
timer is enabled when running user’s program.
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breq

int

A-10 Emulator Specific Command Syntax

Settingwdt equal tadis specifies that the
watch-dog timer is disabled when running user’s
program.

Respond to Bus Requesthis configuration item
allows you to specify whether or not the emulator
accepts BUSRQ signal generated by the target
system.

Settingbreq equal toen specifies that the emulator
accepts BUSRQ signal. When the hold is accepted,
the emulator will respond as actual microprocessor.

Settingbreq equal tadis specifies that the emulator
ignores BUSRQ signal from target system.

Enable/disable user Interrupts. This

configuration item allows you to specify whether
interrupt from target systerflMl and INTO-3 for

HP 64770A, and IREQ for 64770B) and an internal
peripheral during user program execution are
accepted or ignored by the emulator.

Settingint equal tcen specifies that the emulator
accepts interrupts.

Settingint equal tadis specifies that the emulator
ignores interrupts.



Note # When target interrupts signal is enabled , it is in effect while the
emulator is running in the target program. While the emulator is
running monitor, interrupts will be suspended until the monitor is
finished.

ret Restrict to Real-Time Runs. This configuration
item allows you to specify whether program
execution should take place in real-time or whether
commands should be allowed to cause breaks to the
monitor during program execution.

Settingrrt equal toen specifies that the emulator's
execution is restricted to real-time. In this setting,
commands which access target system resources
(display/modify registers, display/modify memory
or 1/O) are not allowed.

settingrrt equal tadis specifies that the emulator
breaks to the monitor during program execution.

Defaults The default values of TLCS-9000 emulator configuration items are
listed below.

cf proc=none
cf mode=ext
cf vector=0ff0000
cf loc=0f0000
cf trst=en

cf emvbp=en
cf cbp=0

cf wdt=en

cf breq=en

cf int=en

cf rrt=dis

Related Commands help
You can get an on line help information for particular configuration

items by typing:
R>help cf <CONFIG_ITEM>
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DISPLAY_MODE

Summary Specify the memory display format or the size of memory locations to

be modified.

Syntax

Function The<DISPLAY_MODE> specifies the format of the memory display
or the size of the memory which gets changed when memory is

modified.

Parameters

A-12 Emulator Specific Command Syntax

Byte. Memory is displayed in a byte format, and
when memory locations are maodified, bytes are
changed.

Word. Memory is displayed in a word format, and
when memory locations are modified, words are
changed.

Double Word. Memory is displayed in a double
word format, and when memory locations are
modified, double words are changed.

Mnemonic. Memory is displayed in mnemonic
format; that is, the contents of memory locations are
inverse-assembled into mnemonics and operands.
When memory locations are modified, the last
non-mnemonic display mode specification is used.



You cannot specify this display mode in Hes
(search memory for data) command.

Defaults At power up or after init,in the TLCS-9000 Emulator, the
<ACCESS MODE>and<DISPLAY_ MODE> areb.

Display mode specifications are saved; that is, when a command

changes the display mode, the new display mode becomes the current
default.

Related Commands mo (specify access and display modes)

m (memory display/modify)

ser (search memory for data)
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REGISTER CLASS
and NAME

Summary TLCS-9000 register designator. All available register class names and
register names are listed below.

<REG_CLASS>

<REG_NAME> Description

*(All basic registers)

pc BASIC registers.
rwO
rwl
rw2
rw3
rw4
rwb
rwé
w7
rw8
rwo
rwl0
rwll
rwil2
rwil3
rwl4g
rwls
isp
usp
fp
cbp
pbp
psw
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pbank(Previous bank registers)

ppc Saved PC

ppsw Saved PSW

ppbp Saved PBP

prO pwO on previous bank
prl pwl on previous bank
pr2 pw2 on previous bank
pr3 pw3 on previous bank
pr4 pw4 on previous bank
pr5 pw5 on previous bank
pré pw6 on previous bank
pr7 pw7 on previous bank
pr8 pw8 on previous bank
pro pw9 on previous bank
pri0 pw10 on previous bank
pril pwl1l on previous bank
pri2 pw12 on previous bank
pri3 pw13 on previous bank
pri4 pw14 on previous bank
pri5 pw15 on previous bank

sys(System Control registers) (HP64770A Only)

wdmod Watch dog timer mode

wdcr Watch dog timer control (Write Only)
chOcr Memory controller channel O

chlcr Memory controller channel 1

ch2cr Memory controller channel 2

ch3cr Memory controller channel 3

refhreg Refresh control

sys(System control registers) (HP64770B Only)

omr Operation mode

pdmr Power down mode

stbymd Stand-by mode

chOcr Memory controller channel 0
chlcr Memory controller channel 1
ch2cr Memory controller channel 2
ch3cr Memory controller channel 3
refhreg Refresh control
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tmr(Timer registers)(HP 64770A Only)

trunO
trun4
trdcO
trdc4
tffcrO
tffcrd
t01mod
t23mod
t45mod
t67mod
treg0
tregl
treg2
treg3
treg4
treg5
treg6
treg7
ttOrun
ttlrun
ttOmod
ttimod
ttOffcr
ttdffcr
ttreg0
ttregl
ttreg2
ttreg3
capl
cap2
cap3
cap4
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Timer control (TRUNO0123)

Timer control (TRUN4567)
Double buffer control (TRDC0123)
Double buffer control (TRDC4567)
Timer flip-flop control (TFFCR0123)
Timer flip-flop control (TFFCR4567)
Timer source clk and mode

Timer source clk and mode

Timer source clk and mode

Timer source clk and mode

Timer register 0

Timer register 1

Timer register 2

Timer register 3

Timer register 4

Timer register 5

Timer register 6

Timer register 7

Timer control O

Timer control 1

Timer source clk and mode

Timer source clk and mode

Timer flip-flop control

Timer flip-flop control

Timer register 0

Timer register 1

Timer register 2

Timer register 3

Capture register 1

Capture register 2

Capture register 3

Capture register 4

(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)

(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)



gto(General output timer registers)(HP 64770B Only)

gtr General timer

cprsO Compare reg for "Set ch0"
cprsl Compare reg for "Set ch1"
cprs2 Compare reg for "Set ch2"
cprs3 Compare reg for "Set ch3"
cprs4 Compare reg for "Set ch4"
cprs5 Compare reg for "Set ch5"
cprs6 Compare reg for "Set ch6"
cprs? Compatre reg for "Set ch7"
cprr0 Compare reg for "Reset chQ"
cprrl Compare reg for "Reset ch1"
cprr2 Compare reg for "Reset ch2"
cprr3 Compare reg for "Reset ch3"
cprrd Compare reg for "Reset ch4"
cprrb Compare reg for "Reset ch5"
cprré Compare reg for "Reset ch6"
cprrv Compare reg for "Reset ch7"
domrl Digital output mode

docr Digital output control

dorl Digital out (Read Only)
Igto Output level of GTO

gtoen GTO enable
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gti(General input timer registers)(HP 64770B Only)

cpclo
cpcll
cpcl2
cpcl3
gtaOp
gtalp
gtazp
gta3p
gtaOn
gtaln
gta2n
gta3n
gth0

gtbl

gth2

gth3

pout(Pulse timer output registers)(HP 64770B Only)

tioc
Ipout
domr2
dor2
cprdO
cprdl
cprd2
cprd3
cprd4
cprd5
cprd6
cprd7
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Pulse counter latch O

Pulse counter latch 1

Pulse counter latch 2

Pulse counter latch 3

GTIA positive edge 0

GTIA positive edge 1

GTIA positive edge 2

GTIA positive edge 3

GTIA negative edge 0
GTIA negative edge 1
GTIA negative edge 2
GTIA negative edge 3
GTIB edge 0

GTIB edge 1

GTIB edge 2

GTIB edge 3

TIO control

Output level of POUT
Digital output mode

Digital out

Compare register for Pout 0
Compare register for Pout 1
Compare register for Pout 2
Compare register for Pout 3
Compare register for Pout 4
Compare register for Pout 5
Compare register for Pout 6
Compare register for Pout 7

(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)
(Read Only)

(Read Only)



poc(Pulse output down-counter registers)(HP 64770B Only)

cpocO
cpocl
cpoc2
cpoc3
cpocd
cpocS
cpoc6
cpoc’

Pulse output counter of chO
Pulse output counter of chl
Pulse output counter of ch2
Pulse output counter of ch3
Pulse output counter of ch4
Pulse output counter of ch5
Pulse output counter of ch6
Pulse output counter of ch7

sc(Serial communication registers) (HP 64770A Only)

scOcr
scOmod
brOcr
scObuf
sclcr
sclmod
bricr
sclbuf
sc2cr
sc2mod
br2cr
sc2buf
ode

Serial channel 0 control

Serial channel 0 mode

Serial channel 0 baud rate control
Serial channel 0 buffer

Serial channel 1 control

Serial channel 1 mode

Serial channel 1 baud rate control
Serial channel 1 buffer

Serial channel 2 control

Serial channel 2 mode

Serial channel 2 baud rate control
Serial channel 2 buffer

Port 8 open-drain enable
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sci(Serial interface registers) (HP 64770B Only)

scatb
scarb
scamr
scasr
scacr
sc2tb
sc2rb
scz2mr
sc2sr
sc2cr
schtb
scbrb
scbmr
schsr
scher

SCIA transmit buffer
SCIA receive buffer

SCIA mode

SCIA status

SCIA control

SCI2 transmit buffer
SCI2 receive buffer

SCI2 mode

SCI2 status

SCI2 control

SCIB transmit buffer
SCIB receive buffer

SCIB mode

SCIB status

SCIB control

(Write Only)
(Read Only)

(Read Only)

(Write Only)
(Read Only)

(Read Only)

(Write Only)
(Read Only)

(Read Only)

sei(Expansion serial interface registers) (HP 64770B Only)

ascr
asbf
aker
skbf
se2cr
se3bo
se3bi
se3sfo
se3sfi
se3cr
sesr
secr

smp(Serial monitor port registers) (HP 64770B Only)

smisr
smosr
smfull
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Asynchronous mode command

Asynchronous mode buffer

Synchronous mode command

Synchronous mode buffer
SEI2 control & status
SEI3 buffer register out
SEI3 buffer register in
SEI3 shift register out
SEI3 shift register in

SEI3 control

SEI shif register

SEI control & status

SMP input shift register
SMP output shift register
SMP input full register

(Write Only)

(Read Only)

(Write Only)
(Read Only)

(Write Only)
(Read Only)

(Write Only)

(Read Only)

(Read Only)

(Write Only)



ad(A/D converter registers) (HP 64770A Only)

admod A/D converter mode

adccs ADC channel selector

adreg04 AD result 04 (Read Only)
adregl5 AD result 15 (Read Only)
adreg26 AD result 26 (Read Only)
adreg37 AD result 37 (Read Only)

dma(DMA controller registers) (HP 64770B Only)

mar0 Memory address 0

dtcrO Data transfer count O

marl Memory address 1

dtcrl Data transfer count 1

mar2 Memory address 2

dtcr2 Data transfer count 2

mar3 Memory address 3

dtcr3 Data transfer count 3

mar4 Memory address 4

dtcr4 Data transfer count 4

mar5 Memory address 5

dtcrb Data transfer count 5

chsr0 Channel status 0 (Read Only)
chsrl Channel status 1 (Read Only)
chsr2 Channel status 2 (Read Only)
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int(Interrupt control registers) (HP 64770A Only)

inte0
intel
inte2
inte3
inte4
inteb
inte6
inte7
intetO
intetl
intet2
intet3
intet4
intets
inteté
intet7
intettO
intettl
intett2
intett3
intesOr
intesOt
inteslr
intes1t
intes2r
intes2t
intead
intetask
inmimc

A-22 Emulator Specific Command Syntax

Interrupt enable 0

Interrupt enable 1

Interrupt enable 2

Interrupt enable 3

Interrupt enable 4

Interrupt enable 5

Interrupt enable 6

Interrupt enable 7

Interrupt enable 8 bit timer O
Interrupt enable 8 bit timer 1
Interrupt enable 8 bit timer 2
Interrupt enable 8 bit timer 3
Interrupt enable 8 bit timer 4
Interrupt enable 8 bit timer 5
Interrupt enable 8 bit timer 6
Interrupt enable 8 bit timer 7
Interrupt enable 16 bit timer TTREGO
Interrupt enable 16 bit timer TTREG1
Interrupt enable 16 bit timer TTREG2
Interrupt enable 16 bit timer TTREG3
Interrupt enable serial O receive
Interrupt enable serial O transmit
Interrupt enable serial 1 receive
Interrupt enable serial 1 transmit
Interrupt enable serial 2 receive
Interrupt enable serial 2 transmit
Interrupt enable A/D

Interrupt enable TASK

Interrupt NMI input mode control



pic(Interrupt control registers) (HP 64770B Only)

gticr
tiicro
tiicrl
tiicr2
toicrO
toicrl
toicr2
toicr3
poicr0
poicrl
sioicrO
dmaicrO
dmaicrl
swicr0
swicrl
swicr2
nmirq
gtirq
tiirq
toisrq
toirrq
poirq
dmairg
swirq

General timer interrupt control
GTl interrupt control 0

GTl interrupt control 1

GTl interrupt control 2

GTO interrupt control O

GTO interrupt control 1

GTO interrupt control 2

GTO interrupt control 3

POUT interrupt control O

POUT interrupt control 1

SCl interrupt control

SCI2 interrupt control

SCI3 interrupt control
SOFTWARE interrupt control O
SOFTWARE interrupt control 1
SOFTWARE interrupt control 2
NMI interrupt request flag

GT interrupt request flag

Timer input interrupt request flag
Timer output set interrupt request
Timer output reset interrupt request
Pout interrupt flag

DMA interrupt flag

SWI interrupt flag
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prt(Port registers) (HP 64770A Only)

ptO
ptl
pt2
pt3
pt4
pt5
pt6
pt7
pt8
pto
pta
ptb
ptc
pOcr
pOfc
plcr
plfc
p2cr
p2fc
p3cr
p3fc
p4cr
pafc
p5cr
p5fc
p6cr
p6fc
p7cr
p7fc
p8cr
p8fc
p9cr
p9fc
pacr
pafc
pbcr
pbfc
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Port 0

Port 1

Port 2

Port 3

Port 4

Port5

Port 6

Port 7

Port 8

Port9

Port A

Port B

PortC

Port O control
Port O function
Port 1 control
Port 1 function
Port 2 control
Port 2 function
Port 3 control
Port 3 function
Port 4 control
Port 4 function
Port 5 control
Port 5 function
Port 6 control
Port 6 function
Port 7 control
Port 7 function
Port 8 control
Port 8 function
Port 9 control
Port 9 function
Port A control
Port A function
Port B control
Port B function

(Read Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)

(Write Only)
(Write Only)

(Write Only)
(Write Only)

(Write Only)
(Write Only)

(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)
(Write Only)



prt(Port registers) (HP 64770B Only)

Port 0 data
Port 1 data
Port 2 data
Port 3 data
Port 4 data
Port 5 data
Port 6 data
Port 9 data
Port J data
Port F data
Port G data
Port M data
Port H data
Port S data
Port O control
Port O function
Port 1 control
Port 1 function
Port 2 control
Port 2 function
Port 3 control
Port 3 function
Port 4 control
Port 4 function
Port 5 control
Port 5 function
Port 6 control
Port 6 function
Port 9 control
Port J control
Port F control
Port G control
Port M control
Port H control
Port S control

(Write Only)
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pfsrO
pfsrl
pfsr2
pfsr3
pfsr4
pfsr5
pfsré

Port function select O
Port function select 1
Port function select 2
Port function select 3
Port function select 4
Port function select 5
Port function select 6

OTHER(Other registers)

rbo
rbl
rb2
rb3
rb4
rb5
rb6
rb7
rb8
rb9
rb10
rbll
rb12
rbl13
rbl4
rb15
rdo
rd2
rd4
rdé
rd8
rd10
rd12
rd14
uspl
usph
fpl
fph
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RBO

RB1

RB2

RB3

RB4

RB5

RB6

RB7

RB8

RB9

RB10

RB11

RB12

RB13

RB14

RB15

RDO

RD2

RD4

RD6

RD8

RD10

RD12

RD14

lower 16 bits of USP
upper 16 bits of USP
lower 16 bits of FP
upper 16 bits of FP

(Write Only)



Function The<REG_CLASS>names may be used in tiegy(register)
command to display a class of TLCS-9000 registers.

The<REG_NAME> names may be used with ttegg command to
either display or modify the contents of TLCS-9000 registers.

Refer to your TLCS-9000 user’s manual for complete details on the use
of the TLCS-9000 registers.

Related Commands reg (register display/modify)
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TLCS-9000 Emulator Specific Error Messages

Message

Message

The following pages document the error messages which are specific to
the TLCS-9000 emulator. The cause of the error is described, as well as
the action you must take to remedy the situation.

140 : no valid processor selected

Cause

This error occurs when you attempt to break without select the
processor type.

Action

Select the processor type withproc command.

141 : Single chip mode requires emulation memory

Cause

This error occurs when you attempt to select single-chip mode without
the emulation memory.

Action

Load the emulation memory when you use the emulator in single-cl
mode.
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Message

Message

Message

Message

Message

B-2 Specific Error Messages

142 : Map term overlaps to an internal resource

Cause
This error occurs when you attempt to map address range which
overlaps to internal RAM/ROM or 1/O area.

143 : Map term overlaps to emulation monitor

Cause
This error occurs when you attempt to map address range which
overlaps to emulation monitor area.

144 : Target operation mode conflicts

Cause
This error occurs when operation mode that you specifyafitiode
disagrees witlEA signal from target system.

145 : Monitor and vector address conflicts

Cause
This error occurs when address range that you specifyciwigctor
overlaps to emulation monitor area.

146 : Invalid odd address for until breakpokKXX

Cause

This error occurs when you attempt to specify odd addressmtith
command.



Action

Specify even address witimtii command.

Message 147 : Invalid address for run or step

Cause

This error occurs when you attempt to run or step from odd address,
emulation monitor area, or internal 1/O area.

Action

Run or step from external address area or internal ROM area.

Message 148 :Invalid CBP value: XX

Cause

This error occurs when you attempt to display/modify PBP in spit of
value of CBP is 0 or FCh-FFh(97ps40/pw40,
97CU42/CS42/CWA42),7Ch-FFh(97cm40).

Action

Set up value of CBP 1h thru FBh(97ps40/pw40, 97CU42/CS42/C\W42)
or 7Bh(97cm40).

Message 149 :Invalid PBP value: XX

Cause

This error occurs when you attempt to display/modify PBP in spit o
value of PBP is 0 or FCh-FFh(97ps40/pw40,
97CU42/CS42/CWA42),7Ch-FFh(97cm40).
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Message

Message

Message

Message

Message

B-4 Specific Error Messages

Action

Set up value of PBP 1h thru FBh(97ps40/pw40, 97CU42/CS42/CW42)
or 7Bh(97cm40).

150 : Emulator is not in-circuit

Cause

This error occur when you attempt to break without a power supply

155 : Unable to run HP64770 performance verification tests

Cause

This error occurs when you attempt to execute "pv" command without
connecting power cable to demo board.

170 : Copy target image no supported

Cause

This error occurs when you attempt to execute "cim" command. "cim”
command is not supported on HP 64770A/B emulator.

176 : Update HP64700 system firmware to A.04.00 or newer

Cause

This error occurs when firmware of HP64700 system is old.

Action

Update firmware of HP64700 system.

179 : HP64770 TMP97XX40 firmware no compatible with emulation
probe



Cause

This error occurs when HP64770A/B emulator is not connected or
another emulator is connected.
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target system reset
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tg (specify simple trigger) commaritt26
tgout (trigger output) commang;3
tl (trace list) comman®-27
tlb (display/modify trace labels) commar2d26
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trace
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trigger position2-28
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single chip mode3-7
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