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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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The IE~-T7T8330-R conforms to the standards of VCCI[ which

restricts radio disturbance in commercial and industrial

areas.

Since the IE-78330-R used in residential districts or their

neighboring districts may cause radio and TV disturbance.,

follow this manual.
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PREFACE

Readers: This manual is intended for engineers who debug a
system having a T8K/I|l| series 16~/8~bit single-chip
microcomputer by using the IE-7T8330-R. '

The reader of this manual is assumed to he familiar
with the functions and use of the uPD78330. uPDT78334,
and uPD78P334., and have a knowledge of the debugger.

Organization:
The IE-T8330-R Manual consists of the following two

parts: Software (this manual) and Hardware,

Software Hardware
Function overview Basic specifications
Description of Configuring the system
commands External interface functions

Several cautions must be observed to use the
|[E-78330-R.

See the summary in Chapter 12,

For the most recent information about this product,.
please contact an NEC representative,

Purpose: After reading through this software manual., the reader
will be able to understand 2 sequence of operations
from starting of the IE-T8330-R to the execution of
commands in the development of a target device

including debugging.

After reading through the hardware manual, the reader
will be able to understand the basic specifications of
the IE-78330-R and how to connect the |E-78330-R to
external devices.



Guidance:

To obtain information on the overview of the
[E-78330-R:
See Chapter 1.

To understand the basic operating procedure and
functiocns:
See Chapters 2 and 3.

To understand the details of command input:
See Chapters 5 through 7.

To understand the tvepes, functions., and input
formats of commands:
See Chapter 8.

To understand the cautions .on the use of the
I[E-78330-R:
See Chapter 12.

Hardware

To understand the basic specification:
See Chapters 1 and 2.

To set a user clock:
See Chapter 3.

To connect an external device to the |IE-7T8330-R:
See Section 1.3 and Chapters 4 through 6.

To understand the dffferences between the target
device and IE-7T8330-R target interface circuit:
See Chapter 7.

To understand the details of the functions of an
I[E-78330-R serial or parallel interface:
See Chapters 8 or 9.



Terminology:

The following table shows the meaning of misunderstandable words

in this manual.

Terminology Meaning

Emulation device Device that emulates a target device in the
emulator, including an emulation CPU

Emulation CPU CPU that executes the program coded by the
user in the emulator

Target device Device to be emulated such as a uPD78334
chip

Target program Program to be debugged, that is, user-coded
program

Target svstem System to be debugged., that is., user-

produced svstem., including a target program
and user-produced hardware.
In a narrow sense., refers only to hardware.

Conventions:

o Note: Explanation of an indicated part of text
o Caution: Information requesting user's special attention
o Remark: Supplementary information

¢ The screen display and input examples in this manual apply
when a PC-9800 series personal computer is used as the host

machine.

See the explanation at the beginning of each chapter for
other conventions.

Remark: A part of the start message varies with the tvpe of
hest machine. The symbol indicating the end of a
module name also varies with the tvpe of host machine
(¥ is used for PC-9800 series personal computers and
a backslash (\) is used for IBM PC series).
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CHAPTER 1 OVERVIEW
This chapter outlines of the |E-7T8330-R.

The |E-T8330-R in-circuit emulator is a development toocl to

effectively debug hardware and software of the application svstem

to which any of the uPD78330, uPD78334., and uPD78P334 has been
applied.



Features
The |IE-78330-R has:

o The capability to emulate the uPD78330, uPD78334., or
uPD78P334

The emulator is available for every package if it is

used with an optional target probe.
o The capability to display and trace data in real time

Many break and trace functions

Capability to display the contents of a real-time

trace without stopping the execution of the target
device

Capability to search the real-time tracer for the

contents

Capability to inputg an 8-bit trace with external

sense clips
o A function for analvzing a program
Capability of displaying the executed contents of
a memory area (coverage) _
Capability of tracing the vaiue of internai RAM in a
constant cvcle (internal RAM sample)
o The capability of symbolic debugging

o The capability of on-line assembling and disassembling

o An installed emulation memory (64K hytes)



—

o The capability to download object and symbol files at
high speed with the Centronics interface (Downloading
with this interface is about ten times as fast as that
with the RS-232-C interface.)

¢ The capablility of being used as another T8K series
emulator by replacing the boards of the |E-7T8330-R with
optional emulation and break boards.
1.2 Target Device

The following devices can be emulated by the IE-78330-R:

Table 1-1 Target Devices of |E-T8330-R

Target device Internal ROM internal RAM
uPD78330 ROMless
uPD78334 32768 bytes
(Mask ROM) 1024 bytes
uPD78P334 32768 bytes
{PROM)




1.3 Configuration

The IE-78330-R consists of the following units of hardware
(cabinet and boards).

Cabinet (new cabinet)
Control/trace board

Break board (IE-78330-R-BK)
Emulation board (lE-78330-R-EM)

If the break and emulation boards of the IE-7Y8330-R are

replaced with optional boards, the system can be upgraded to

another 78K series in-circuit emulator.

Remark: System upgrade refers to changing the system by
replacing the emulation and break boards of the

in-circuit emulator with optional boards so that

another target device can be emulated.



—

System Upgrade from Another Function to |E-78330-R

If either the 75X or 78K series in-circuit emulators are
currently used, the system can be upgraded to the emuiator
that has functions equivalent to that of the IE-78330-R.
To upgrade the system, replace the emulation and break
boards with the boards for the |E-78330-R.

Table 1-1 lists the models that can be upgraded and the

boards required for the svstem upgrade.

The in-circuit emulators in hand are divided into two tvpes:
in-circuit emulators using a new cabinet and those using an
old cabinet. Only in-circuit emulators using a new cabinet

can be upgraded.

The control program for the IE-78330~-R in-circuit emulator
is required for the system upgrade from another function to
the {E-78330~R by changing the boards.



Table 1-2 Syvstem Upgrade from Another Function to IE-78330-R

In-circuit Necessary optional boards
emulator in Cabinet

hand lE~-78330-R-EM |E-T7T8330-R-BK
IE-78112-R

lE-78210-R (X1

|E-78220-R X1 0ld X X

IE-78310-R ¥1?

|[E-T8310A-R

[E-75000-R

IE-78130-R

[E-78230-R

New 0 0
[E~T8240-R

|[E-78320-R

|E-78327-R (¥2) -

X1 Maintenance product

X2 Under development

Remarks 1. A new cabinet is used for the |E-78330-R.
2. c: Required
-: Unrequired

x: The system cannot be upgraded.

The use of the |E-78330-R is the same as that of the in-
circuit emulator upgraded with optional boards such as
|E-T78330-R-EM.




1.5 Models that can be Used as a Host Machine and the 0OSs
This section explains host machines to be connected to
the 1E-7T8330-R for use and the 0Ss available for each host
machine.

1.5.1 PC-9800 series

(1) Models

The following models can be used as a host machine in
the PC-9800 series.



Table

1-3

Series

Models Usable as a Host Machine

in the PC-S800

cPU

8086/V30

80286

8038%

Mode

Normal

Normal

Hiagh
resolution

Normal

High
resolution

Support
models

No mark

E

F1/2/3

M2/3

VF2

VMo/2/74 7
21711

uz

uvezs21/11

cval

XL model
1/2/4
VX0/2/4/
01/21/41
uxz1/41
RX2/4/21/51
EX2/4
XLZ
RL2/5/21/51
RAZ2/5/21/51
ES2/5
RS21/51
T model
W2/W5/385/F5
Lv21/22
LX2/4/5
LS2/5
n
ns/-20

XL model
1/2/4
VXo/2/4/
01/21/41
Ux21/41
RX2/4/21/51
Ex2/4

LX2/4/5

XA model
1/2/3/711/
21731

XL model

1/2/74

xLZ
RL2/5/21/51
RAZ/5/21/591
ES2/5
RSZ21/51

T model
W2/W5/85/F5H

LS2/5

ns/-20

X2
RL2/5/21/51

Caution:

memory.

(2} O0Ss

MS-DOS Ver.

2.11/Ver .

640K bvtes or more are required for

3.10/Ver.

internal

3.30/Ver.3.30A




(3) Control proagram distribution media

b-inch floppy disk (2HD)
3.5-inch floppy disk (2HD)

Caution: Distribution of a control program on an 8-
inch floppy disk (2D) has besn
discontinued. Understand that the control

program is distributed on a 5-inch floppy

disk tc users using an 8-inch floppy disk

when the control program is upgraded.

IBM PC series

(1) Models

IBM PC/AT and IBM PC/XT

(2) 0s

PC DOS Ver. 3.10

(3) Control! program distribution medium

5-inch floppy disk (2D)



CHAPTER 2 STARTING THE I1E-78330-R
This chapter explains the procedure to start the IE-T8330-R.
To stért the |E~78330-R., hardware used must have been set
according to the instructions in "Hardware User's Manual®”
(EEU-T13) .
In this manual., the characters to be entered are written in
uppercase. However., the system does not distinguish uppercase

characters from lowercase characters.

If an invalid entry is made, the system outputs the same message

again and waits for a correct entry.
Conventions

o : Indicates that the underlined item needs to be entered

from the kevboard.

o <cr>: Indicates that the return key (CR (ODH)) needs to he

pressed.

o The screen display and input examples in this manual apply
when a PC-9800 series personal computer is used as the host

machine.



2.

1

Setting the Host Machine

1) Checking the device driver

Start MS-D0OS for a PC-9800 series personal computer or

PC DOS for an IBM PC series personal computer and check

that the RS-232-C and printer device drivers are

installed.

if these drivers are not installed, add one line in the

following format to CONFIG.SYS and install them.

DEVICE=path-name¥device~-driver—-nhame

Example: It MS-DOS is used., add the following two
lines to CONFI|G.SYS. However., RSDRV.SYS and
PRINT.SYS is assumed to be in the root
directory of the drive to be started.

DEV | CE=RSDRV.SYS

DEVICE=PRINT.SYS

Caution: MS-DOS or PC DOS must be started again by
resetting the host machine after the device
drivers are installed.

Table 2-1 Host Machines and Corresponding Device Drivers

Host machine -
PC-9800 IBM PC series
Device driver series
R87232-C device RSDRV . SYS Driyer gorresponding te the
driver serial interface to be used
Printer device
driver PRINT.SYS PRINT.SYS




(2)

When the high-speed downlocad mode is not used, the
printer device driver is not required. However., this
means that the IE-78330-R control program does not
require the printer device driver, but that some other
programs may require it. |f so, the printer device

driver must be installed.

In some older versions of MS-D0OS or PC DOS, the device

driver need hot be installed.

Check the version of vour software according to the

manual .
Initializing the RS-23Z-C
When a PC-9800 series personal computer is used as the

host machine, the SPEED command must be executed to
initialize the RS-232-C.

When an |BM PC series personal computer is used as the
host machine. the MODE command must be executed to

initialize COMI1.

Table 2-2 shows the settings. For details., refer to

the MS-DOS or PC DOS manual.

Table 2-2 Initializing the R§-232C-0

Setting Value
Baud rate - 9600 bes
Character length 8 bits
Parity None
Stop bits 2
X parameter On or off




Starting the Control Progranm
The control program consists of the following files.

These files must reside in the surrent directory of the

current drive.

IE78330.EXE
IE78330.HLP

To start the control program. enter IE78330 <cr> on a
command line for MS-DOS or PC DOS.

The IE-78330-R must be turned on before the control program

is started.

When the control program is started correctly, the following

start message is displaved.

Screen display example when the operational environment

is set

A>1E <gor>
I[E-T78330 Controlier (PC-9801 SERIES) Vx.x [(Dd Mmm Yyl
Copvright (C) 1989 by NEC corporation

Remark: The above message is output when a PC-9800
series personal computer is used as the host
machine. When an IBM PC series personal
computer is uéed as the host machine., PC-9801
SERIES is replaced with I|BM PC SERIES.



[f the message "No Connect" appears on the screen., the
IE-78330-R cannot normally be started vet.

When the next message "Abort (Y or N)" is displaved, enter

Y <cr>.
When the start message is not displaved

A>|E <or>
|IE-T78330 Controller (PC-9801 SERIES) Vx.x [(Dd Mmm Yyl
Copyright (C) 1989 by NEC corporation

Ne Connect

Abort (Y or N) : ¥ <cr>

If the IE-78330-R could not be started nhormally, one of the

following causes may be considered:

The power to the IE-78330-R is not turned on vet.
The |E-78330-R is abnormaily connected to the host
machine. '

The device driver is not installed vet.

The R8-232-C is not initialized vet.

(The SPPED command is not executed vet.)

D OO

Check the above items. If one of them is detected, correct

it and start the contrel program again.

If the IE-78330-R cannot be started by any means, contact
an NEC special agent or sales agent from which the product

was purchased.



2.3 Operations after Starting the |E-78330-R

This section explains the operations after the |E-78330-R

was normally started.

D)

(2)

Request and check of turning on the power for the

target svstem

When the control program is correctly started., a
message is issued requesting a user to turn on the

power for the target svstem.

After turning on the power for the target svstem. ehter

Y <cr>,

Enter Y <c¢r> even if the target svstem is not

connected.

Message requesting a user to turn on the power for

the target system
Power on target system (Y/N) ¥ <cr>

Caution: If N <¢r> is entered in response to the above
message, the svystem displays the same
message., and the user cannot proceed to the

next step.

Setting the operational environment

Once the environment conditions in Section 2.4 are set,

these setting values can be set automatically the next

time and later.



The system asks a user whether the user needs to change
the previous set values. When the values need not be

changed, enter N <gr>.

When one or more of the set values are to be changed.

enter Y <¢cr> and set the values again.

Message requesting a user to set the operational
envirenment

Create new set up mode (Y or N) Y <gr>



2.4 Setting the Operational Environment
(1) Setting the ROM size
The setting of the ROM size varies with the level of
pin EA on the target system.

When the target system is not connected., it is assumed
that the level of pin EK is high.

(a) When the level of pin EA is high
When the system displavs the following message.
enter the set value according to the ROM size of

the target device.

Message requesting a user to set the ROM size

Internal ROM size
(8K.,16K.,24K.,32K.40K.,48K.56K) =

Table 2-3 ROM Size Values

Target device Set value
uPD78330 oK
uPD78334 32K
uPD78P334 32K

Enter 32K <c¢r> for a uPD78334 or uPDT8P334.

Internal ROM size

(8K, 16K,24K,32K.,40K,48K.56K) = 32K <¢r>



(2)

(b) When the level of pin EA is low (uPD78330)

The system displays the following message, but the

ROM size is automatically set to O.

Message redquesting a user

Internal ROM size

Setting the RAM size

= 0K

to set the ROM size

When the svystem displays the following message., enter

the set value (1024 bytes) according to the RAM size of

the target device.

Message requesting a user to set the RAM size

Internal RAM size

(256,384.512.,640.,768.,896,1024,1152,1280)

Table 2~4 RAM Size Values

Target device

Set value

uPD78330

uPD78334

uPD78P334

1024

Enter 1024 <cr>.

Internal RAM size

(256.384.,512.,640.,768.,896.,1024.,1152.,1280



3

4

Setting the uPDT78330 + TAM emulation

If a uPD78334 is to be emulated using a uPD78330 and
TAM (if an ASTB signal is already input to pin EA on
the target system)., enter Y <cr> in response to the

following message.

Message asking a user for the emulation using a
uPD78330 and TAM

uPD78330 + TAM emulation (Y/N)

Enter Y <e¢r> (if the ASTB signal is already input to
pin EA).

uPD78330 + TAM emulation (Y/N) Y <cr>

Setting the high-speed download mode

If the high-speed download mode is te bhe used., enter

Y <¢r> in response to the following message. Otherwise

enter N <c¢cr>.

Message asking a user whether the user uses the

high-speed download mode

Do vou use high speed down load mode? (Y/N) = N <cr>



CHAPTER 3 FUNCTION OVERVIEW

This chapter explains the overview of the command functions and

the setting of an operational environment for the |E-78330-R.

Conventions

o : Indicates that the underlined item needs to be entered

frem the kevboard.

o <c¢r>: Iindicates that the return key (CR {(ODH)) needs to be
pressed.

o <ESC>: Indicates that the escare key needs to be pressed.

o M Indicates that the character on the right side of a

caret () needs to be pressed while the control key is
held down.

o M Indicates the cursor.,

o The screen display and input examples in this manual apply

when a PC-9800 series personal computer is used as the host

machine,



3.

1

1

Setting the Environment for the Target Device

Thie section explains the setting of the environment fer the
target device when the |E-7T8330-R is connected to the host

machine (a PC-9800 or IBM PC series personal computer).

(1) Setting the operational environment
(2) Clock selection function

3 Mapping
Setting the operational environment

The following message is displaved after the power for the

target system is turned on.
Create new set up mode (Y or N)
Enter Y <cr> to set the operational environment.

The set operational environment is stored in the setup
file (SETUP.STR).

When the user need not change the set values the next
time and later., enter N <cr> in response to the above
message. The operational environment is then

automatically set from the setup file.
The following four items must be set.

(a) Setting the ROM size
(b) Setting the RAM size
(¢} Setting the uPD78330 + TAM emulation
(d) Setting the high-speed download mode



The following shows a screen display example when the

operational environment is set.

o Developing a uPD78330., uPDT78334, or uPD78P334

(screen display example)

n
2]
(3}
{4)

(5)
(6)

A>|ET8330 <cr>
IE-78330 Controltler (PC-9801 SERIES) Vx.x [Dd Mmm Yyl
Copyvlight (C) 1989 bv NEC corporation

Power on target system (Y/N) Y <c¢cr>

Create new set up mode (Y or N) @ Y <cr>

Internal ROM size (8K, 16K, 24K. 32K. 40K, 48K, 5BK) = 32K <cr>

Internal RAM size (256, 384, 512, 640, 768, 886, 1024, 1152,
1280) = 1024 <cr>

Tracer initialize

Breaker initialize

uPD78330 + TAM emulation (Y/N} N <cr>

Do vou use high speed down load mode? (Y/N) = ¥ <cr>

brk:0> B

(1) Reguest and check of turning on the power for
the target system

(2) Setting the operational environment

(3) Setting the ROM size

(4) Setting the RAM size

(5) Settino the uPD78330 + TAM emulation

{(6) Setting the hish-speed download mode

(1) Request and check ‘of turning on the power for the

target system

When the control program is correctly started., a
message is issued requesting a user to turn on the

power for the target svstem.

After turning on the power for the target svstem.

enter Y <cr>.




(2

(3)

Enter Y <cr> even if the target system is not

connected.

Message reaquesting a user to turn on the power for

the target svstem

Power on target system (Y/N) Y <cr>
Setting the operational environment
Once the environment items (3) through (B) are set
after the svstem is started, these setting values can
be set automatically the next time and |later when the
values need not be changed.
The system asks a user whether the user needs to
change the previous set values. When the values need

not be changed, enter N <cr>,

When onhe or more of the set values are to be changed.

enter Y <cr>.

Message requesting a user to set the operational

environment
Create new setup mode (Y/N) Y <cr>
Setting the ROM size

The setting of the ROM size varies with the level of

pin EA on the target system.

When the target system is not connected., it is

assumed that the level of pin EA is high.



F—

(a) When the level of pin EA is high

When the system displays the following message.
enter 32K <e¢r> for uPD78334 emulation.

Message requesting a user to set the ROM size

internal ROM size
(8K, 16K.,24K,32K,40K,48K,56K) = 32K <cr>

(b)Y When the level of pin EA is low

The system displays the following message. but

the ROM size is automatically to O,
Message requesting a user to set the ROM size
Internal ROM size = 0K
(4) Setting the RAM size
When the svystem displays the following message., enter
1024 <¢r> for the emulation of a uPD78330. uPD78334,
and uPD78P334.
Message requesting a user to set the RAM size
[nternal RAM size

(256.,384,512,640,768,896.,1024.,1152,1280) =
1024 <cr>



(%)

(8)

Setting the uPDT78330 + TAM emulation

|f a uPD78334 is to be emulated using a uPD78330 and
TAM (if the ASTB siognal is already input on pin EA in
the target svstem). enter Y <cr> in response to the

following message.

uPD78330 + TAM emulation (Y/N) Y <cr>

When Y <cr> (s entered, mapping the memory space of
the target device except the internal RAM space and

SFR space is released forcibly. (Non-mapping)

For details, refer to uPDT78330., uPDT78334., and
TAM (uPD71P302) User's Manuals.

Setting the high-speed download mode
If the high~-speed download mode is to be used, enter
Y <cr> in response to the following message.

Otherwise enter N <cr>.

Message asking_a user whether the user uses the

high-speed download mode

Do vou use high speed down load mode? (Y/N) =
N <gr>



L.

Clock selection function (CLK command)

The CLK command is used te¢ select an operation clock that

is supplied to the emulation CPU.

Executing the CLK command resets the emulation CPU.
One of the following clock sources is selected.

(1} Clock in the emulator (CLK‘I)

When the quartz oscillator connected to an emulation
CPU provides a frequency of 16 MHz., use a CLK |

command (select the clock in the emulator).
(2} User-set clock (CLK W)

When debugging is to be done at a fregquency other
than 168 MHz, use a CLK U c¢ommand ({(select the user-set

clock) .

In this case, install a guartz oscillator which
provides double of the set frequency to the clock
socket (CPCK) on the emulation board in the
|E-78330-R.

No clock can be supplied from the external clock
generator (the target svstem) to the [E-T8330-R.

Example: When an emulation CPU is to be operated at
12 MHz, install a 24 MHz quartz oscillator.

For details of clock selection, refer to Chapter 3 in
"[E-T8330-R |In-circuit Emulator User's Manual:

Hardware."



Mapping function (MAP command)}

The MAP command specifies memory to be used by a target

device.
Executing the MAP command resets the emulation CPU.
The folilowing six memory attributes can be specified.

o Internali ROM (MAP | command)

o Turbo access manager alternate memory (MAP T command)
o Alternate memory (MAP W command)

o Write-protected alternate memory (MAP R command)

o User memory (MAP U command)

o Mapping release (non-mapping) (MAP K command)

For a 56K-byte memory area from OH to ODFFFH., specifvy the

following six memory attributes in 8K bytes.

¢ Internal ROM

o Turbo access manager alternate memory
o Alternate memory

¢ Write-protected alternate memory

¢ User memory

o Mapping release
For an 8K-bvte memory area from OEOOOH to OFFFFH except
the internal RAM and SFR(NOte) area, specify the fellowing

two memory attributes.

o User memory

o Mapping release

Note: SFR stands for special function register.



(1) tnternal ROM (MAP | command)

The memory area specified for internal ROM is treated

in the same way as for the ROM of a target device.
The emulation CPU accesses memory in the IE-T8330-R.

When the emulation CPU attempts to write data Into

this memory area., a write protect break occcurs. See
Section 3.2.5 for details.

The MAP | command can be used to change the internal

ROM size set during start of the IE-7T8330-R.

Normally, the mapping capacity of the internal ROM
is set to the ROM size specified during start of the
|I[E~78330-R.

(2) Turbo access manager alternate memory (MAP T command)

The memory area specified for turbo access manager
alternate memory is treated in the same way as when

TAM is connected to the target device.
The emulation CPU accesses memory in the [E-78330~R.

When the emulation CPU attempts to write data into
this memory area. a write protect break occcurs. See
Section 3.2.5 for details.

(3) Alternate memory (MAP W command)

The memory area specified for alternate memory
is treated in the same way as when a normal memory
such as a static or dvnamic RAM is connected to the

target device.



(4)

(%)

The emulation CPU accesses memery in the IE-T7T8330-R.

When the emulation CPU makes a turbo access to the
memory area (this is a high-speed burst program
fetch)., a turbo access break occurs. See Section
3.2.5 for details.

Write-protected alternate memory (MAP R command)
The memory area specified for write-protected
alternate memory is treated in the same way as when
the ROM is connected to the target device.
The emulation CPU accesses memory in the |E-7T8330-R.
When the emulation CPU attempts to write data into
this memory area, e@ither of the following two breaks
occurs. See Section 3.2.5 for details.
Turbo access break: For attempts of turbo access
Write protect break: For attempts of write
oparation

User memory (MAP U command)

The memory area specified for user memory is used for

access to memory in the target system.

The emulation CPU accesses memory in the target

system.

When the emulation CPU makes a turbo access to the

memory area (this is a nigh-speed burst program

fetch), a turbo access break occurs. Sse Section

3.2.%5 for details.

3 - 10



(6) Mapping release (MAP K command)

The memory area specified for mapping release is an

unassigned memory area.

When the emulation CPU attempts to access this memory
area, a non-map access break occurs. See Section
3.2.5 for details.



o Figure 3-1

shows the memory space of a target device

and the |E-78330-R.
Fig. 3-1 Memoryvy Space of Target Device and |E-7T8330-R
LPD78334 Memory space of |E-78330-R
QFFFFH 0FFFFH
. SFR (256 bytes) SFR (256 bytes) OFFOOH
OFFQOH
OFEFFH OFEFFH
Internal RAM (256 bytes)
OFECOH
Internal RAM OFDFFH
(1024 bytes)
OFBOOH Internal RAM
GFAFFH (128 bytes)
[Set during start
of IE-78330-R]
External memory
T 0FAQOH
& following mapping OF9FFH
unctions are available
e
User memor
08000H G R R
07FFFH OROGOH
‘The following mapping® ODFFFH
functions are available.
SR s
lnternal ROM %&@w
Intarnal ROM Turbo access manager
(32K bytes) qlternate memory
N G S
Release
00000H e 00000H

Can be mapped.
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3.

2.

2.

1

Emulation

The 1
(1
(2)
(3)
(4)

(5)
(6)

E-78330-R has the following six emulation functions.

Reset function

Memory manipulation function
Register manipulation function
Execution function

Break function

Operation status display function

Reset function (RES command)}

There are two reset functions (RES commands).

1)

(2)

Resetting only the emulation/device (RES)
The RES command resets the emulation device.

Information about mapping., memorv., events., and the

analvzer is not affected.
Resetting the IE-T7T8330-R system (RES H)

Control returns to the setting of the cocperational
environment during start of the |E-7T8330-R.

Memory manipulation function (ASM. DAS., MEM, and MOV

commands)

Var

ious memory manipulation functions are provided such as

display., change, and transfer for memory the emulation CPU

can

operate.



2.

.2.

The following commands are available.

o Change or display with hexadecimal numbers (MEM)

o Change or display with mnemonic (ASM., DAS)

¢ Transfer of data between alternate memory and user

memory (MOV)

Memory manipulation is done for memory areas specified by

the mapping functions,

Register manipulation function (REG and SFR commands)

The contents of an internal register or SFR of a uPD78330,
uPD78334, or uPD78P334 can be displaved or changed.

The REG command is used for internal registers.

For PSWs., data can be displaved or changed in units of

flags.

The SFR c¢ommand 1s used for special function registers
(SFRs) .

Execution function (RUN command)

The RUN command starts execution of a program by the

emulation CPU.

There are two execution functions.

(1) Real-time execution

(2> Nonreal-time execution



(1

Real-time execution function

There are two tvpes of real-time execution functions.

o Nonbreak real-time execution (RUN N command)

¢ Real-time exscution under break conditions (RUN
B command)

(a) Nonbreak real-time execution (RUN N command)

This function starts executing a target program
from a specified address and stops the real-time
tracer and internal RAM data sampler if a delay

condition is satisfied. See Figure 3-2.

The executing target program can be stopped only
through forced breaks such as fail-safe breaks
(input of the STP command).
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(h)

Real-time execution under break conditions (RUN

B command)

This function starts executing a target program
from the specified address and stops the
emulation CPU, real-time tracer, and internal
RAM data sampler if a delay condition is

satisfied. See Figure 3-3.

To forcibly stop the execution of the analvzer

and emulation CPU, enter an STP command.

When the emulation CPU and analvzer are stopped
because of the satisfied delay condition., the
system automatically enters the one-step

execution mode.

When <cr> is pressed in this mode, the next

instruction (one step) is executed.

When / <cr> is entered, the procedure is

executed (see (b) of (2) in this section).

To suspend the one-step execution. press the

escapre key.
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(2)

Nonreal-time execution function

There are two tvpes of nonreal-time execution

functions.

0

0

(a)

Step execution (RUN T command)
Procedure execution (RUN T command with PRC)

Step execution (RUN T command)

This function executes one instruction in a
target program froem a specified address., then

performs tracing.

Step execution continues intermittently until
the specified register conditions match or the
execution of a specified number of instructions

is completed.
When step execution ends, the system
automatically enters the cone-step axecution

mode .

When <cr> is pressed in this mode., the next

instruction (one step) is executed.

When / <cr> is entered., the procedure is

executed (see (b) of (2) in this section).
To suspend the execution., press the escape kev.

Remark: Al] interrupts.are put en hold during

step execution.



3-4 QOperation of Hardware during Step Executlon

Fig.
Event Command Emulation
input Re-execution termination
RUN T <crror/<cr> <ESC>
Hardware ¢ ¢ { E ¢
l | Step I
{ Step ] executlion |
Emulation Operation Stop | execution = Stop
| Procedure [
CPU -
: executiaon |
L
1
interrupt Held — — § S — { —
Frompt brk:D>I Nene { — 5 § - | brk:0>
L
]
Event detector Stor — } — 5 g — —_
|
| | All trace i
All-trace mode Stop | Trace ~> | Stop
| Main rou- I
} tine trace i
[
{ All trace i
Section trace mode Stop | Trace —> | Stop
Real- [ | Main rou=~ | :
time I ! tine trace E
tracer T | T
: I i All trace E !
Qualified trace Stop I Trace | —> | Stop
mode | | Main rou- |
- | ' tine trace I
: | : |
> Check point trace Stop | —> I — | —
@ mode | ' i '
5; : | |
Internal | Sampler memory Stop | - : - — : —
RAM data | | |
sampler ! | |
| ] |
. . ! | !
Perform- Execution zlme Stop : - I — —> : —
ance measuremen | ]
- 1
iYg;ua Executed Stop } — — e
instruction count | }
L
] I
CO coverage Stop E Measure [ - é g -—*'i Stop
] T
External trigger output Low : —> : - 5 g —> l —>
1
Remark: The arrows in the table indicate that the operation on

the

left continues.
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(b)Y Procedure execution (RUN T command with PRC)

This function effectively dehbugs the current
routine and the routine whose nesting level Is
shal lower than that of the current routine., that

is, the main routine.

The function executes one instruction in a
target program from a specified address to

perform tracing.

Step execution is performed and tracing is not
performed for the routine. for example the

routine enciosed by CALL and RET instructions.
whose nesting level is deeper than that of the
routine from which procedure execution started.

or the current routine. See Figure 3-5 below.

Fig. 3-5 Procedure Execution and Nesting

(Current routine) (Routine at a deep
nesting level)

Start of pro-
cedure execution
{Current routine)

’
r
CALL L
instruction N
Sa
‘\
\\
.
~
..
‘\
.
-
‘\
....... dammmaun
' ':
+ RET !
Event i instruction :
detection e

-—— Tracing is performed.

..... Tracing is not performed.



Fig. 3-6

(Routine at a shai~
low nesting level)

CALL |
instruction

Control can return to a routine whose nesting
flevel is shallower than the nesting level of the
routine from which preocedure execution started

(current routine). 8ee Figure 3-6 below.

Procedure Execution when Returning to the

Routine at a Shallow Nesting Level

. . . (Routine at a daep
(Current routine) nesting level)

Start of pro-
cedure execution

’I
s !
- L]
P '
"’ '
P 1
’I' :
.’ :
CALL | - '
instructionl~, :
~ L}
\‘ 1
\‘ :
\‘ 1
. :
o
~
...... e,
RET RET :
instruction tinstructioni
ot
" L] ,‘I
’D 13 - :
,'-‘ : . a" :
- L] Ld 1
"a . e ]
L. ‘ .’ '
T e L . '
—m——- N
[CALL L '
instructionis .
~.  temeees Aeemmaao ~ '
. ¢ ) .
~ ' \\ ]
\\‘ : - "
L ' S :
“a ¥ ‘\
\\q : \\ :
e Y \\:
A L
RET o RET :
iinstruction: iinstruction:

—— Tracing is performed.

----- Tracing is not performed.
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Procedure execution continues intermittently
unti! the specified register conditions match or
the execution of a specified number of

instructions is completed.

No event is detected and all interrupté are put

on hold during procedure execution.
When procedure execution ends., the svstem
automatically enters the one-step execution

mode.

When <c¢r> is pressed in this mode, the next

instruction {(one step) is executed.

When / <cr> is entered, the procedure is

executed.

To suspend the execution, press the escape key.



Fig. 3-7T Operation of Hardware during Procedure Execution
Event Command Emulation
input Re-execution termination
RUN T <crror/<cr> <ESC>
Hardware ! | > $ [}
| . . !
I I Step {
Operation Stoe I Procedure] execution — l Stop
Emulation : execution! p d i
CPU [ roce l-Jre
| i execution |
] 1
Interrupt Held I — E — 2 2 e —
] T
Prompt brk:0>= None { - E é — brk:0>
Event detector Stop I —- } — é 5 —> —
! |
| [ All trace 5
All-trace mode Stop | All trace: —> Stop
| of main 1 Mai _ |
| routine | a'n rou |
I | tine trace l
| |
All trace [
Section trace mode Stop } All trace — | Stop
of main .
Real- | routine Main rou- [
i 1 i |
time | tine trace I
tracer l |
[ N All trace [
e Qualified trace Stop | ﬁ;lma?:ce — | Stop
™ mode | routine | Main rou- I
2 { }tine trace I
p I t 1
<C Check point trace Stop | - | — — | —
mode [ | |
I ] |
Internal | Sampler memory Stop I — E > — I —
RAM data | |
sampler I
1
Perform- Execution time Stop — — — { —
ance measurement |
lua- I 1
:Yﬁnua Executed Stop — I — -} —
instruction count | | :
t
CO coverage Stop Measure — é 2 —> E Stop
|
External trigaer output Low = - { — § é — E —
Remark: The arrows in the table indicate that the operation eon

the

left continues.
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2.5 Break function (STP and RES commands and ESC key)

The STP and RES commands and the ESC key stop the

execution of a procsram by the emulation CPU.

There are

four break functions.

o Event detection break by the hardware comparator

o Break bv a

o Fail-safe break

¢ Manual

The table below shows the

break

functions and the execution functions.

Table 3-1

register value during step execution

relationship between the break

Relationship between Break and Execution Functions

Execution | Nonbreak Real~time Step Precedure
function real-time execution execution execution
Break execution with breaks (RUN T2 (RUN T
function (RUN N) (RUN B> with PRC)
Event detection Invalid Valid Invalid lnvalid
break
Break by a Invalid Invalid Valid Valid
register value
Fail-safe break | Valid Valid Valid Valid
ManuaL break Valid Valid Valid Valid

{a) Event detection break

An event detection break

execution of a RUN B command.

3 - 2%

is valid only during




There are three event trigoer sources.

Bus event detection (BRA 1 to BRA 4)
External data detection (BRD)
Program execution (BRS 1 to BRS 4)

The messages shown in Table 3~2 are displaved when
the execution of an emulation CPU stops through event

detection.

Table 3-2 Messages Displaved for Event Detection Breaks

Event trigger source Message -

Bus event detection Bus detection break terminated

{The name of the detector for
the event trigger source is
displaved after "terminated.")

External data detectioh External break terminated

‘Program execution detection Execution break terminated )

(The name of the detector for
the event trigger source is
displaved after "terminated.")

(b}

Break by a register value during step execution

The following break conditions can be specified in

the operand.

Match of internal register conditions, completion
of the execution of a specified number of
instructions {(RUN T3

The above two conditions are set in the operand of a
RUN T command.



This break can be specified onlvy in this command (RUN
).

The following message is displaved when the execution

of an emulation CPU stops by a command |ine.

terminated

(¢) Fail-safe break

A fail-safe break is a break which occurs forcedly

when the emulation CPU malfunctions.

A fail-safe break is valid for all the execution

functions.

The fail-safe break is classified into the following

four types.

Nonmap area

Fail-safe Write protect
break Turbo access
(Notel .
Manual Execution stop
command (STP)
Reset command
{RES)
ESC key
Note: A manual break is one of the fail-safe break

functions, but it is caused by an operator.
not a machine. For details of the manual

break., see item (d) below.

Table 3-3 lists the messages displaved when the
execution of an emulation CPU stops through a fail-

safe break.



Table 3-3 Messages Displaved for Fail-safe Breaks

Event trigger source Message

Nonmap area Non map area break terminated

Write protect Write protect break terminated
Turbo access Turbo access break terminated

Manual Escare break terminated

Nonmap area break

A nonmap area break occurs when an attempt (s made

to access a memory area which is not mapped.

Write protect break

A write protect break occcurs when an attempt is
made to write data into one of the folleowing

memory areas.

Internal ROM (MAP 1)
Turbo access manager alternate memory (MAP T)

Write-protected alternate memory (MAP R)

Turbo access break

A turbo access break occurs when a turbo access is
attempted to one of the following three memory

areas.

Write-protected alternate memory (MAP R)
Alternate memory (MAP W)
User memory (MAP U)



(d)

Only the following areas are available for turbo

access opaerations.
Internal ROM (MAP 1)
Turbo access manager alternate memory (MAP T)
Internal RAM (except OFEQOOH to OFFFFH)
Manual break
A manual break is caused by an operation through key
entry. This break is valid for all the execution
functions.
There are three manual breaks.

o Forced break with an execution stop command (STP)

When;an execution stop command {(STP) is entered.

the emulation CPU and analvzer operations stop.

A forced break caused with an STP command is valid

only during real-time execution.

The internal RAM and SFR are retained in the state

immediately before a break.
o Forced break with a reset command (RES)

When a reset command {(RES) is entered., the

emulation device and analyzer operations stop.

A forced break caused with an RES command is valid

only during real-time execution.

The emulation device is reset when the execution

of the program stops.



3.

2.

6

o Forced break with the ESC key ]
When <ESC> is pressed, the emulation device and
analvzer operations stop.
A forced break caused by pressing the escape key
is valid only during nonreal-time execution.
The internal RAM and SFR are retained in the state
immediately before a break.
Operation status display function )}
The prompt to be displaved (see below) depends on the
operation statuses of the emulation CPU and the analvzer.
tre:0>
emu:0> -
brk:0> y
Table 3-4 lists the operation statuses of the Emulation
CPU and analyvzer corresponding to each promet.
Table 3-4 Prompts and Operation Statuses of Emulation CPU

and Analyzer

Displaved Emuiatjon CPU Analyzgr Remark
prompt ocperation operation
trc:0> Running Running tracing
emu:0> Running Stopped amulating
brk:0> Stopped break Stopped break

Commands

is displ

can be entered only when one of the above prompts
aved.
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3.

Event Detection Function (BRA., BRD, BRS., DSB. ENB., CHK. TRX.
and DLY Commands)

The event detection function moniters the running state of
the emulation CPU at all times. and outputs a trigger signal
under seecified conditions to trigger the emulation CPU and

stop the analyzer operating.

The event detection function is effective only when the

emulation CPU runs in real time.

The event detection function provides the following

capabilities:

(1) Bus event detection (BRA)

(2) External data detection (BRD)

(3) Program execution detection (BRS)

(4 Event condition assignment (BRM, ENB1 to ENB3., DSB.
CHK. TRX)

(b Pass condition (FPAS)

(8) Delay condition (DLY)

3 - 3



Fi

ig. 3-8 Block Diagram of the Event Detection Section

Section trace

BRAL ENBL| 2 c c
0 o
1 = ° =
T BRA2 ENBZY S _\ - = Trigger
Q:a 2 c
> o | DBRA3Z ENB3 = < c
o o - — / — e — 3 —
w & | BRA4 DSB | * : N >
= Q L Q w ©
oo S o> @ ™
= 4 o =]
£ 7]
o
@
w
T
— A -
c of gp | 2
LS (&) +
[15 0 es  <h) —
Lo 2 | BRM
(Wl e iy =] Q
© Trigger —
=
>
BRS1 '
. CHK Checkpoint
o .
o «| BR32
E— o
25| Brs3 |
209 TRX Qualified trace
a 5o BRS4
.31 Bus event detection (BRA command)

There are four event detectors (BRA1 to BRA4) made up of

comparators connected to the bus of the emulation CPU.

Read and write of data., and program (OP code) fetch are

detected at the beginning of the bus cvcle.

A program feteh is thus detected at a point when prefetch
is performed. {When a program fetch is to be detected at
execution of an instruction, the BRS command {(program

execUtion detection) must be used.)



The following conditions of bus event detection can be set

with one event detector:

Two addresses
Data (bytel

) ANDed
Detection status
External data of four bits
Remark: Addresses., data, and external data can be

specified with masking.

Fig. 3-9 Block Diagram of the Bus Event Detector

(N
A Address
comparator
w
=
K]
o
o
- —N]
4 A Pata
© comparator ‘
=
2 ]
1 s Detection
R output
——N}  Status
——/1 comparator
TN
External o External data
sense clips comparator
5 to &




3.3.2

External data detection (BRD command)

A signal applied to external sense clips 1 to 4 is

detected. Figure 3-10 shows the timing of detection.

Fig. 3-10 Detecting External Data lO]OY (0AY)

System H
ook, L. L1 L4 L4 L1 L L1
External 1 [
signal 4 L
External 1§
signal 3 L
- External 1
signal 2 L
External H
signal 1 |
: H
Detection |
output L
When external data have shown a specified value for at
least two system clocks., those data are detected (edge
detection).
Mask specification is allowed for data to be detected.
3.3.3 Program execution detection (BRS command)}

(BRS1

The following condition

Four event detectors to BRS4) are provided to detect

program execution. is set for

detecting proagram execution with one event detector:

One address

34



3.3.4 Event condition assignment (BRM., ENB1 to ENB3, DSB. CHK.
and TRX commands)

Outputs of event detectors are assigned to different

functions.

¢ Trigger conditien (BRM command)

When the trigger condition is detected, the emulator

operates as follows:

The analyzer stops.

The emulation CPU causes a break (only in real-time
execution under break conditions) .

A trigger signal is output (when the trigger signal

is enabled).

o Sequential enable (ENB1 to ENB3, and DSB commands)

The trigger condition is enabled or disabled.

A trigger condition becomes valid when it occurs after
an enable point has been prassed and until a disable

point is passed.

|f more than one enable point is set, that is.
sequential enable is specified, a trigger condition
becomes valid only when it occurs after the enable

points have been passed in specification order.

ENB1 ENBZ Trigoer ENB3 Trigger DSB Trigger
Invalid . Valid . Invalid —
Trigger condition is accepted only
in this section. (Sequential enable
status)



.3.

If the periodic trace mode is selected, a trace
operation performed only in the section of the

sequential enable status.
o Checkpoint (CHK command)

When the emulator detects an event assigned to a
checkpoint., it temporarily breaks the execution of the
user program. The emulator then writes the contents of
registers, memorv, and SFRs in ftrace memory under
conditions set beforehand, then restarts the target

program.

The data written by the emulator are displaved as a
checkpoint when trace data are displaved. (This

function is called a snap shot dump.)
o Qualified trace (TRX command)

When an event assigned to qualified trace is detected
in a bus cvcle, onty that bus cvcie is traced. Only
bus event detectors (BRA1 to BRA4) can perform normal

qualified trace operation.
Pass condition (PAS command)

Events are counted. When a set value has been reached,
the delay counter is enabled and started for delay
counting. |f a delay condition is set with the DLY L
command. the analyzer stops immediately. (For details of

DLY L, see Section 3.3.6.)

If sequential enable specification is made., events

detected in the enable state are counted.



.3,

Delay condition (DLY command)

The trace area of the real-time tracer or internal datsa
sampler is specified with respect to the preset trigoer
voint., This command determines to which location tracing

should be continued after the trigger point is traced.

To select a trace area., the trigger point is actually set
to one of the first, middle., and last of trace or sample

memory.

First location of trace or sample memory (the trigger
point and following part are traced) DLY F

Middle location of trace or sample memory (the part
around the trigger point is traced) DLY M

Last location of trace or sample memory (the trigger

point and preceding part are traced) DLY L

(1) First location of trace or sample memory (the trigger

point and following part are traced)

Trigger point

Trace memory B S >
l<— Trace area —>|

In this case., trace or sample data from the trigger

point can be referenced.

(2 Middle location of trace or sample memory (the part

around the trigger point is traced)

Trigger point

Trace memory  =—-===-=---- K=mmmm oo >
l<~— Trace area —>|

Trace or sample data around the trigger point can be

referenced.



(3)

Last location of trace or sample memory (the trigger

point and preceding part are traced)

Trigger point

Trace memory  —=——-—=—=—-mme—eu_———— X>
: |- Trace area —|

Trace or sample data up te the trigger point can be

referenced.



3.

4.

1

Analvzer

The analyzer checks the exescution history of the target

program. It is stopped by trigger generation.

The

|[E-78330~R provides the following four analyzer

capabilities:

(n
(23

(3)
(4)

Real-time trace

Measurement of execution time and the number of
instructions

Internal RAM data sampling

C0O0 coverage

Real-time trace (RUN., TRD., TRF. TRG. and TEBM commands)

The address bus., data bus., and status signals are traced

every bus cvecle in real-time execution.

After the analvzer is stopped, trace data are displaved to

show the user the flow of program execution. Iln a midway

point of the real-time execution of the emulation CPU.

trace data can also be displayed.

Real-time trace has the following features:

Display of trace data considering operation of the

emulation CPU

Instructions which were fetched., but not executed are
indicated differently from executed instructions. Datsa
read cvcles and data write cvcles are indicated with

instructions that caused these cycles.



Trace data search function

Particular trace data are searched., and displayved with
preceding and following five lines or so. Ih addition.
trace data, branch instructions, and checkpoints that

satisfy particular conditions are displaved.
Qualified trace

Only bus cycles that satisfy the qualified conditions

specified with the TRX command are selected znd traced.

Secticonal trace

A section starting at a point when the ‘event conditions
specified with the ENB command are satisfied and ending
at a point when event conditions specified with the DSB

command are satisfied is traced.
Time tag

The execution time between the previous write of trace
data and the next write of trace data is indicated as
the number of system clocks. This can be used to

estimate execution time.

The uPD78330. uPD78334, and uPD78P334 have the following

two buses to meet the address space to be accessed.



Main bus: Used for normal memory access

Access space: OH te¢ OFDFFH

Target memory: Internal ROM
Alternative memory
Write-protected alternative
memory
Turbo-access-manager alternative
memory
User memory

Internal RAM (OFAOQOH to OFDFFH)

Internal bus of the target device:
Used for accessing built-in RAM or an SFR at
high speed

Access space: OFEQOH to OFFFFH
Targst memory: Internal RAM (OFEOOH to OFEFFH)
SFRs (OFFOOH to OFFFFH)

Since these two buses operate in parallel, they perform
access operation at the same time. To analvze the
operation of the uPD78330., uPD78334., or uPDT8FP334., these

two buses need be traced at the same time.

The !E~78330~R can trace the two buses at a time for up to

approximately 8000 frames.

External data., however., are traced only when thevy are

selected over time taog (with the TRS command). because of

the limited size of trace memory.
Data on external sense cliprs 1 to 8 are traced as external
data.



Time tag is traced by counting execution clocks between
trace frames. When the 16-MHz operation clock is used as

the clock source., one svstem cloeck is 125 ns (8MHz).

Caution: |f the internal RAM (OFECOH to OFEFFH) is read
with addressing other than short direct
addressing, the trace data value is undefined.
However, instructions (target program) are

executed normally.

Table 3-5 Trace Data for the Main Bus and the Internal Bus of

the Target Device

Trace data - Main bus Internal bus of target device
Address 16 bits T bits
Data 8 bits 16 bits
Status B bits ' 7 bits
External data| 8 bits
]Selected
Time tag 8 bits
Others 7 bits
Total 75 bits x approximately 8000 frames

Measurement of execution time and instruction count

The time it took to execute instructions from a point when
the event conditions specified with the ENB command were
satisfied to a point when the event conditions specified
with the DSB command were satisfied is measured., and also

the executed instructions are counted.

The resolution is 0.2 us. The possible measurement

time ranges from 0.4 us to approximately 14 minutes.

Up to 65535 instructions can be counted.
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Internal RAM data sampling (PSA, FSD, PSP, and PST

commands)

The contents of internal RAM at up to three addresses
specified are sampled at the timing (cvcles) specified in
words. The sampled data can be displaved after the

analvzer is stopped.

The data can also be displaved during real-time execution
of the emulation CPU.

The sampling timing mav be 0.4, 0.6, 0.8, or 1 to 10000 us

{(in steps of 1 us).

The memory size for sampled data is 3 words hy

approximately 2000 frames.

CO coverage (CVD and CVM commands)

The execution of the preogram is recorded for each address.
When a break occurs., the program execution state can be

displaved using a2 CVD command on an address basis.

In addition, the percentage of the executed area to the

whole program area is indicated.

The program area is automatically recconized when the
program is loaded with the LOD command. |f the program is
enlarged by patch operations, the area must be added to
the measurement range with the add coverage measurement

range command (CVM A command).



Assembly Language Debugging Function

The assembly language debugging function provides the

following two capabilities:

(1)

(2)

Line assembly and disassembly (ASM and DAS commands)

The ASM and DAS commands can change and display memory
contents in mnemonics. [t facilitates patch of

downloaded object code and checking of a program.

In addition to normal mnemonics., pseudo instructiions
DB, DW, DS, ORG., and END can be used. (See Chapter 10

for details.)

Symbolic debugging function (LOD and SYM commands)

When a symbol table file output by the NEC relccatable
assembler is loaded, this function enables the symbols
in the symbol table file to be used instead of

numerics.

Symbols can be registered with the LOD file S command
on a module basis.

Up to approximately 2000 svmbols can be registered.
Registered svymbols can be dispiaved with the SYM D

command on a module basis.

If the same symbol is registered in the symbol table
fite (LOD file S command) and as an |E symbeol twice.
the second symbol registration is disabled. |f this
occurs, the duplicate symbol (with the SYM K command)

must be deleted, then it is again registered.

When symbols are registered on a module basis., all
symbols of the modules that were registered duplicately
are disabled. '



PROM Programmer Control Function (PGM Command)

When a PROM programmer manufactured by NEC (PG-15%00 or
PG-2000) is connected to channel 2, the |E-T8330-R can be

used as a terminal of the PROM programmer.

When the [E-78330-R and the PROM programmer are so
connected, object code can be uploaded and downloaded

between them.

See the description of the usage of the PROM programmer
(PG-1500., PG-2000) in Chapter 11 for details.

The communication mode of channel 2 is specified with the

channel 2 communication mode setting function (MOD command) .

Note that when the |E-78330-R is used with channel 2
connected to an external device other than an NEC PROM

programmer., some control characters cannot be used.

In this case. control characters should be changed or the
restriction on the use of control characters should be
released with the PGM C command.



3.7 Auxiliary Functions

(1)
(23
(3
(4)
(5)
(6)
(7
(8)
(9
(o)
an
(t12)
(3
(14
(15
(18

Uploading and downloading of oblect code
Trigger signal output function

|[E symbol manipulation function
Uploading and downloading of debugging environment
Channel 2 communication mode setting function
Command input froem file '

Command execution result output function
Command file creation function

Command history display function

Command help display function

Directory display function

Math function

Sub-process execution function

Termination of [E-78330-R

Memory word setting function

Other functions

3.7.1 Uploading and downloading of obiject code (LOD. SAV., and
VRY commands)

Object code is loaded and stored in an appropriate memory

area according to the memory map.

Uploading of object code (SAV file C command)

Object code in memory is saved in a specified file in

hexadecimal form.
Doewnloading of object code (LOD file C command)
Object code in hexadecimal form output bv the NEC

relocatable assembler package or created with a save

command (3SAY file C command) is loaded in memory.



T

Obiect code Iis uploaded or downloaded into a particular

area specified by the mapping function.

Remark: Verification can be specified by adding $V at the

end of a command | ine.

Triggser signal external output function (OUT command)

The OUT command causes a trigger signal for
svnchronization with an external fester to output when a

trigger point is detected.

The output trigger signal goes high when an event
condition set with a trigoer point condition (BRM command)
is satisfied, and when a trace delay set in trigger point
setting (DLY cemmand) has elapsed, the signal goes low.
(See Figure 2-13.)

This trigger signal can be used to trigger a logic

analyzer.

Cautione 1. The IE-T8330-R has eioht external sense c¢lips

1 to 8 to trace input data and detect events.

Normally., the eight external sense clips are
set as input lines. External sense clip 1| can
also be set as a trigager signal output with
the OUT ON command.

2. When external sense clip 1 is set as a
trigger signal output with the OUT ON
command., NEVER connect the sense clip to the
signal output line of the target svystenm.
Otherwise., the target system and |E-T7T8330-R

may be damaged.



The following shows the output timings of the trigger

signal in different execution modes.

Real-time execution

Fig. 3-11 Trigoger Signal QOutput Timing (1/2)

6 Nonbreak real-time execution (RUN N command)

Start of ' Restart of
execution Trigger Delay  analyzer - Trigger Delay
RUN N BRM DLY TRG BRM DLY
4 ¥ A ¥ ¥ ¥
Emulation CPU
Analyzer ‘Stopped ?Operatﬁf
s
High ----=r====sne-o-

{x) . (x)

X Even when DLY L is specified in setting a delay
condition (to stop the emulation CPU and zanalvzer as

soon as the event detection condition in BRM is

satisfied)., the trigoer signal is held high for at least
| ms.
Remark: In the above chart, an arrow — indicates that

the operation on the left continues.



Fig. 3-11 Trigger Signal Output Timing (2/2)

o Real-time execution under break conditions (RUN B

command)
Start of  _ Forted
eaxecution Trigaer Delay termination
RUN N BRM DLY ESC key
4 + 4 }
Emulation CPU pr Stopped
;execution
Analyzer perating Stopped
High ---csmcmmmmcceccaan
k)
Low

% Even when DLY L is specified in setting a delay
condition (to stop the emulation CPU and analvzer as

soon as the event detection condition in BRM is

satisfied), the trigger signal is held high for at least
| ms.
Remark: In the above chart., an arrow —> indicates that

the operation on the left continues.

Nonreal-time execution

o Execution of a step or procedure (RUN T command)

During nonreal-time execution of step operation with

the RUN T command, no trigger signal is output.
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7.

1E symbol manipulation function (SYM command)

|[E symbols entered from the kevboard can be manipulated.

IE symbols are treated as equivalent to symbols stored in’

the symbol table file of the assembler.

The module of the registered |IE symbols is automatically
assigned a name |ESYMBOL.

The |IE symbols can be uploaded or downloaded with the

command. Then., the following file name is automatically
assigned:
[E78330.SYM

The |E symbol manipulation function provides the following

eight capabilities:

Registration (SYM A)

Change (SYM C)

Display (SYM B)

Delete (SYM BE)

Delete of all symbols (8YM KJ
Downloading (SYM L)

Uploading (SYM 82

Current module specification (SYM M)

Urloading and downloading of debugging envirenment (LOD

and SAV commands)

When a debugging environment is used many times., it can
be saved in a file or loaded into the |E-7T8330-R

automatically.



Downloading a debugging environment (LOD file D command)
is to load the debugging environment stored in a specified
file into the 1E-7T8330-R.

Uploading a dehugging environment (SAV file D command) is
to save the dehugging environment on the |E-7T8330-R in a

specified file.

The following debugging environment information is

uploaded or downloaded automatically:

fnternal ROM size
[Internal RAM size )
uPD78330 + TAM emulation
Download mode

Commands for debugging environment setup

BRA BRD BRS BRM CHK CLK CvM DSB ENB DLY MAP
MOD PGM PAS PSA PST TRM TRF TRS TRX WRD

Channel 2 communication mode setting function (MOD

command?)

The following communication modes can be set for channel

2:

Handshaking mode
Baud rate
Character length
Parity bit

Stop bit

For details on the communicaticon modes, refer to Chapter 8
in "IE-T8330-R In-Clircuit Emulator: Hardware."

3 - 51
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Command input from file (STR command)
Commands or data which used to be entered from the
kevbhoard can be read from a command file and executed

automatically.

The command file must be created with the command file

creation function (COM command) or the editor.

The file created with the editor can hold formal

parameters.
When a file holding formal parameter descriptions is
entered, the formal parameters are replaced by actual

parameters {(up to four).

See Section 8.41 for how to set actual parameters

associated with formal parameters.

When *L is entered during execution of the STR command.

the execution is temporarily stopped.

To restart execution., "L must be entered again.
Entering *K terminates the STR command.

Command execution result output function (LST command)

Results of execution of the command entered can be output

to a desired device.

[f a file is specified as the output device (LST file

command)., the results of execution are stored in the file.

|f a list device is specified (LST LST command). the

results are output to the printer.



3.

T.

LT

8

The whole results displayed on the console are output to a

file or printer.
Qutput of execution results is started by entering *P.
Command file creation funetion (COM command)

Commands or data entered from the kevhoard can be output to

a desired device.

[f a file is specified as the output device (COM file

command), the commands or data are stored in the file.

If a list device is specified (COM LST command). the

commands or data are output to the printer.

All the commands or data entered from the kevboard are

output to the file or printer.
Quteput is started by entering *0.

Remark: The COM command does not allow specification of

a formal parameter.
Command history display function (HIS., !n(N°te) command)

The most recently entered commands for 20 lines can be
stored, and they can be displaved with their command

numbers.

When all the stored commands are displayed with the HIS
command, a command number is added at the top of each

command line.



3.7.

3.7.

10

11

To display a particular command., its command number must
be specified (In command).

When the specified command is being displaved, entering
<¢cr> causes that command to be executed.

The latest command |ine can be called by entering ll<ecr>,

Note: In The number of a desired command must be

specified in n.
Command help display function {(HLP command)
Commands and their use can be displaved.

The following commands are displayed:

ASM BRA BRD BRS BRM
CHK CLK CNT COM CvD.
CVM DAS DIR DLY DOS
DSB ENB EVN EXT " HIS
HLP LOD LST MAP MAT
MEM MOD MOV ouT PAS
PGM PSA PSD PST REG
RES RUN SAV SFR STP
STR SYM TRD TRF TRG
TRM TRS TRX VRY . WRD

Directory display function (DIR command)

File names can be displayed. This function is edquivalent
to the DIR/W command of the 0SS used.

When a directory name is to be displaved., it must be

enclosed with < >,

3 - b4
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3.7.

12

13

14

15

16

Math function (MAT command)

This function evaluates an expression representation
coded in an operand. and displays the results in
hexadecimal., decimal., octal., or binary notation.
Sub-process execution function (DOS command)

This function passes control te the 08 temporarily.

This function allows OS internal commands or external
commands to be executed without the |E~T7T8330-R
terminated.

To return control to the control program. enter EX|T<cr>.

|E-78330~-R termination function (EXT command)

This function terminates the |E-7T8330-R., and passes
control to the 08,

Caution: To terminate the IE-T78330-R, be sure to use

this function.
Memorv word setting function (WRD command)

A memory length in manipulating resisters or memory is

set.

The memory length can be changed in bytes (WRD B command)

or words (WRD W command).
Other functions

The |E-78330-B provides the following three special

functions:



1)

Manipulating memory or registers when the emulation

CPU is operating.

Operation of the |E-78330-R in response to the HALT or
STOP instruction

Operation of the IE-78330-R in response to a latch-up

Manipuliating memory or registers when the emulation

CPU is operating

When the following memory or register manipulation

is performed during real-time execution without

breaks (RUN N command); the operation of the

emulation CPU is stoppred temporarily. {The time of

stopped period varies depending on the command

executed.)

Memory manipuiation function (MEM C or MEM D

command)

Register manipulation function (REG or SFR

command)

Caution:

Remark:

After memory or register manipulation., the
emulation CPU restarts operation.

However., the CPU performs the operation
after executing the above command stops
the program temeorarily (that is., does not

enter the real-time execution mode) .

When the emulation CPU is eperating., memory
or a register can be manipulated only when

analyvzer is stopped {(prompt emu:> appears).



(2) Operation of |E-78330-R in response to the HALT or
STOP instruction '

When the emulation CPU executes a HALT or STOP
instruction in real-time execution (RUN N or B
command), the CPU is placed in the standby mode. |If
the standby mode continues for at least five
seconds., the operation state of the |E-7T8330-R is as

follows:

Table 3-8 |E-T7T8330-R Operation State in the Standby Mode

Command to cancel

State of standby mode forcibly

Mode Message .
emulation CPU Trace mode Emulation
trc:0> mode emu:0>
B (%) i RES MEM
E-CPU STOP mode! Stopped state STP REG

Standby mode RES

_epy (%) , SFR
E-CPU'™’ HALT mode! | Halt state o

¥ E-CPU: Emulation CPU

Caution: When a HALT or STOP instruction is executed in
nonreal-time execution (RUN T command). the

emulation CPU does not enter the standby mode.
(3) Operation of the |E-78330-R when a latch-up occurs

[f the emulation CPU in the IE~78330-R or a
peripheral CMOS device causes a latch-up. the
IE-78330-R stops power supply to that device., and

displavs the following message:

E—CPU(NOt9) lateh up!l Restart? (Y)




Note: E-CPU: Emulatien CPU

If Y<cr> is entered in reply te the message. the
|E-78330-R restarts.

If a latch-up still occurs in a second attempt.

contact vour nearest NEC distributor.



CHAPTER 4 DEBUGGING PROCEDURE AND SCREEN DISPLAY EXAMPLES

This chapter explains the debugoing procedure and the commands

used during each step.

It also explains the functions specific te the |E-7T8330-R using

the screen

images based on examples of debugging sample programs.

Conventions

o
o <gcr>:
o R/0:
o R/W:

Indicates that the underl|lined item nheeds to he entered

from the kevboard.

Indicates that the return key (CR (ODH)) needs to be

pressed.

Read only

Read/write

o The screen display and input examples in this manual apply

when a PC-9800 series personal computer is used as the host

machine.



Example of the Debugging Procedure

Figure 4-1 shows an example of the debugging procedure using

the IE-78330-R.

Fig. 4-1 Example of Debugging Procedure

l Start I

Establish
operating
environment

Establish
debugging
environment

Load program
or symbol

Check program
or symbol

Set event
detection
condition

Select trace
source

Execute program

Check execution
result

Yes

Result accepted?

Save program or
debugging
information

Correct program

- End




The debugging procedure consists of the following nine

steps., which are explained below.

o Establishing the debugging environment
o Loading a program or symbol

o Checking the loaded program or symbol
o Setting an event detection condition

o Selecting the trace source

0 Executing the loaded program

o Checking the execution result

o Correcting the program

o Saving the program or the debugging infermation

(1) Establishing the debugging environment

After the operating environment is established, the

system waits for a command to be entered.

Establish the debugging environment generally using the

following commands before debugging.

CLK: Selects a clock.

LOD file D: Loads the debugging environment from a

file.
MAP : Mapping
ouT: Selects output of a trigger signal.
RES: Resets the emulation device.
WRD: Specifies the memory element length.



(2)

(3)

(4)

Loading a program or symbol

Load a program or svymbol| after establishing the

debugging environment.
Use one of the following commands to load a program.
LOD file C: Loads a program from a file.
PGM: Loads a program from an NEC PROM
programmer.

Use one of the following commands to load a symbol.

LOD fite S: Loads a symbol from a file.
SYM L: Lecads an |E symbol .

Checking the loaded program or svmbol

Check the locaded program or symbol using the following

commands .

DAS: Disassembles the program,
MEM D: Checks data.
SYM D: Checks the symbol.

Setting an event detection conditien

At the initial stage of debugging., the program is

debugged when an event is detected at each point.

Use the following commands tc set event detection

conditions.

BRA: Sets a bus event detection condition.
BRD: Sets an external data detection condition.

BRM: Sets a trigger condition.



BRS: Sets a program execution detection condition.
DLY: Sets a delay condition.

DSB: Sets a disable condition.

ENB: Sets an enable condition.

PAS: Sets a pass condition.

(5) Selecting the trace source

Select trace information reaquired for debugging using

the following commands.

PSA: Sets a sample address.

PST: Sets the sample timing.

TRM: Selects a trace mode.

TRS: Selects trace data.

TRX: Sets a qualified trace condition.

CHK: Sets a checkpoint condition,.

(6 Executing the loaded program

Execute the loaded program using onhe of the following

five commands.

RUN N: Executes the program in real time
without breaks.
RUN B: Executes the program in real time

with breaks.

RUN T: Executes the program step-hy-step.
RUN T (with PRC): Executes the procedure.
TRG: Restarts the analyzer.
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(8)

Checking the execution result

Check the execution result using the following commands
after the emulation CPU and analyzer are stopped when

an event is detected.

CNT: Checks the elapsed execution time and the
humber of executed instructions.

CvD: Displays the result of CO coverage
measurement.

MEM D: Checks data.

PSD: Displays sample data.

REG D: Checks the contents of general registers and
flags.

SFR D: Checks the contents of the SFR.

TRD: Checks trace data.

TRF : Specifies a trace data retrieval condition.

Correcting the program

If a major correction is reauired, correct the program

at the source level and reload it in the |E-T8330-R.

|f a minor correction is required, correct the program

or data using the following commands.

ASM: Corrects the program at the mnemonic level.

MEM C: Changes the contents of memory.
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Saving the preoram or the debugging information

Save the program or the debugging information after
debugging.

Use one of the follewing commands to save the program.
SAV file €: Saves the program into a file.

PGM: Saves the program inte an NEC PROM

programmer .

Use the following command to save symbol information.
A symbol loaded using an LOD command., however. cannot
be saved.

SYM 5: Saves the |E symbol.

Use the Tfollowing command to save the debugging

environment.

SAV file D: Saves the debugging environment into a
file.



Screen Display Examples

This section explains the functions specific to the
|E-78330-R using the screen images based on examples of

debugging sample programs.

These sample programs are written to explain the specific

functions and have no special meaning.

Detecting an event related to macro service and interrupt

service and displaving trace data

An explanation is given with debuogging of a sample program

by macro service as an example.

Overview of the operation of the sample program.

flowchart., and sample program

Overview of the operation of the sample program

Makes timer O run freely. When the contents of timer 0
indicate the predetermined compare register value.
starts the block transfer macro service. (Saves data

read from port 2 into address QFDOOH.)

Causes an interrupt after the macro service starts.

Executes an endless loop using an interrupt routine.



Flowchart of the sample program

[_ Program start ]

Set stack polnter

Set macro service
and interrupt
vector

Sat compare
register

T?Ie interrupt

Set and start
timer

Does interrupt O A4
occur after macro

service starts?

(Endless Ioop}




Sample program

MAIN:

CINT:

ORG

MOvVW
MOV
MOV
MoV
MOV
MOV
MOV
MOVW
MOV
MoV
MOVW
MOVW
MOVW
El
MOV
BR

END

ORG

BR

END

100H

SP.#0FEDOH
R1.#14H
'OFET1EH. A
R1.#41H
IOFE1F . A
OFE40H. #1H
OFE4iH.,#2H
OFE3E. #0FDOCKH
MKOH , #OEFH
[ SMOH, #10H
RPT,#1000H
I'1EH.RPTY
CC10.%#0H

TMCO ., #80H
B

1000H

$INT

(O

-~

i0

Sets the stack pointer.

Sets the block transfer macro
service and interrupt vector.

Sets the compare register.
Enables an interrupt.
Sets and starts the timer.

Endless loop



(2) Qutline of debugging the sample program. flowchart, and

screen display examples

Qutliine of debugging

Sets block transfer by the macro service as the event
detection condition. (Sets data read from port 2 as

the event detection condition.)

Sets a vector reference invoived in interrupt

processing as the event detection condition.
Displavs trace data after detecting an event.

Retrieves and displavs trace data related to the

program branch.
Checks data transferred by the macro service. (Checks
the contents of memory in operation in the emulation

CPU.D

Stops the emulation CPU.



Flowchart of debugging

(a) to (j) correspond to screen display examples on the

following pages.

[, Debugging start ]

(a) Establish debugging
environment

.(b)r Load and check program

(c) Set event detection
condition for macro
service

{d} Select trace source

(e) .Exacute program and
display trace data

(f) Set event detection
condition for interrupt
processing

(g) Execute program and
display trace data

(h) Display trace data
related to program
branch

(i) Check transfer data

(j) Stop emulation CPU

= )




(3) Screen display examples

(a) Establishing the d

ebugging environment

brk:0>CLK | <er>
brk:0=RES <cr>
brk:0=0UT OFF <er>
brk:0>MAP 1 0K <cr>
brk:0>MAP ¥ 0,3FFF <cr>
brk:0>MAP <cr>

0000-3FFF R/¥ emulation
4000-FC7F Non map
FC80~FEFF {Internal RAM
brk:0>%#RD ¥ <cr>

brk:0>

>

o Explanation of the
CLK
RES:
ouT
MAP

OFF:
| 0K:
MAP W 0,3FFF:

MAP :
WRD

commands used in (a)

Selects the clock in the emulator.
Resets the emulation device.
Disables trigger signai output.
Sets the size of internal ROM to OK
bytes.

Maps alternate memory into
addresses OH to O3FFFH.
Checks the mapping state.
Sets the memory element length to

one word.



(b} Loading and checking the program

brk:0>L0D MACRO C S <cr>
object load complete
symbol table loading
PUBLIC load complete
brk:0>DAS MAIN <cp>

Addr Object Mnemonic
PUBLIC¥MAIN::
0100 0B FC 00 FE MOYY SP, #OFEQOH
0114 2B Eb EF Moy MKOL, #0EFH
brk:0>DAS INT <cr>
Addr Object Mnemonic
PUBLIC¥INT: :
1000 14 FE BR $INT
1002 00 NOP
brk: 0>

o Explanation of the commands used in (b}

LOD MACRO € S: Loads an object or svmbol.
DAS MAIN: Checks the program.
DAS |INT: Checks the program.




(c) Setting an event detection condition for the macro

service

brk:0>BRA I <cr>

A OXXXXH

V OXXH

C NC

E 0XXXXY

A = P2 <cr>

¥V = <cr>

0P (OPecode fetch) RP (Read by program)

RY  (Read Write) ¥P  (Write by program)

R (Read) R¥M (Read ¥rite by Macro service)
il (Write) R¥  (Read by Macro service)
RYP (Read ¥rite by prosgram) W (Write by Macro service)

NC  (No condition)

C = RM <cr=

E = OFH <cr>
brk:0>BRM BRAl <cr>
brk:0>BLY M <er>

o Explanation of the commands used in (¢)

BRA 1: Sets a bus eveni detection condition
interactively. (BRA 1)
Displays the current setting.
Specifies macro service read access
to P2.
BRM BRA1: Sets bus event detection 1 as a
trigger condition.
DLY M: Sets the trigger point at the center of

trace memory.



(d) Selecting the trace source

brk:0>TRM ALL<cr>
brk:0>TRS E<cr>

° Explanation of the commands used in (d)
TRM ALL: Specifies the trace of execution from
the beginning to a break.

TRS E: Specifies the trace of external data.

(e) Executing the program and displaying trace data

brk:0>RUN B MAIN <cr>
User-system Yee-OFF Emutation start at 100
<{External data trace mode>
irc:0>
Bus detection break terminated BRAI
brk:0>TRD 1 <ecr>
Frame Status Address Data  Label Mnemonic
0079 MSRD FFO2 XX
T0079 MSRD FFo2 XX
0081 MSHR FDOO 00
CINTCC10>
0082 INTRD  OOLE 00
0083 INTRD  OOIF 10
0085 INTYR  FDFE 08

0086 INT¥R  FDFF 00
0088 INT¥R  FDFC 2F
0089 INTHR  FDFD 01
PUBLIC¥INT::
0090 1000 14FE BR $INT

Total frame = 4174T (L/F/T/+/cr/~/Frame No./.)?. <ESCD
brk:0>

EX
00
o
00

00
00
00
00
00
00




o Explanation of the commands used

in (e)

real-time execution with breaks.

Displays the current setting of the

RUN B MAIN: Starts
trace mode.
TRD |: Displays trace data with

Displays the trigger

frame mode.

Displays the symbol
brackets that

instructions.
frame in the
enclosed by angle

indicates the

interrupt source.

(f

processing

Setting an event detection conditioen for

interrupet

brk:0>BRA 2 <cr>

A OXXXXH

Vv 0XXH

C NC

E OXXXXY

A = 1BH <ecr>

¥ =0 <cr>

0P (OPecode fetch) RP

RY (Read ¥rite) WP

R (Read) ‘ R¥M

¥ (Write) RM

R¥P  (Read Write by program) M
NC

C =R <cr>

E = <ESC>

brk:0>BRM BRAZ2 <cr>
brk:0>BLY <er>
TRIGGER POINT F ] L

TRACE MEMORY
brk: 0>
brk:0>TRM <ecr>

ALL
brk:0>

(Read by program)

(Write by program)

(Read Write by Macro service)
(Read by Macro service)
(¥rite by Macro service)

(No conditicn)




o Explanation of the commands used in (f)

BRA 2: Sets a bus event detection condition
interactively. (BRAZ2)
Displavs the current setting.
Reads data OOH from address O1EH.
BRM BRAZ: Sets bus event detection 2 as a
trigger condition.
DLY: Checks the set position of the trigger
point in trace memory.
The trigger point is set at the
center indicated by X.
TRM: Checks the trace mode.
Sets the trace of execution from the

beginning to a break.

{g) Executing the program and displaving trace data

brk:0>RES <cr> ‘
brk:0>RUN N MAIN <cr>

User-system Vece-ON Emulation start at 0100
{External data trace mode)
tre:0>

Bus detection break terminated BRA2
emu:0>TRD | <cr>

Frame Status Address Data Label Mnemonic EX
0079 MSRD FFo2 XX 00
0081 MSHR FBoo 00 00
CINTCCLOD '
0082 INTRD  001E (0 00
T0082 INTRD 0QO01E 00 00
(083 INTRD  OOIF 00 00
0085 INT¥R  FODFE 08 : 00
0086 INTWR  FDFE 00 00
0088 INTYR  FDFC 2F : 00
0089 INTWR  FDFD 01 00
PUBLIC¥#INT::
0090 1600 14FE BR SINT

Total frame = 41777  (L/F/T/+/cr/-/Frame No./.)? <ESC>
emu:0>




° Explanation of the commands used in (g)

RUN N MAIN: Starts real-time execution without
breaks. '
Displays the trace mode setting,

TRD L: Displays trace data with instructions.
Displays the trigger frame in the
frame mode.

Displays the symbol enclosed by angle
brackets that indicates the interrupt

source.

(h) Displaying trace data related to a program branch

emu:0>TRD | $J <cr>
Frame Status Address Data ~ Label Mnemonic EX
CINTCC10>
0082 INTRD 001E 00 : 00
TOD8Z  INTRD OOIE 00 00
0083  INTRD O001F 10 00
0085 INTWR FDFE 08 00
0086 INTWR FDFF 00 00
0088 INTWR FDFC 2F 00
0089 INTWR FDFD 01 00
PUBLIC¥INT::
0090 1000  14FE BR $INT
PUBLICEINT::
0034 1000  14FE ‘BR $INT
‘ PUBLICEINT::
0098 1000 14FE BR $INT
Total frame = 41777 (L/F/T/+/cr/-/Frame No./.) ? <ESC>
emu:0>

° Explanation of the command used in (h)

TRD | $J: Displays onty trace data related to the

program branch.



i) Checking transfer data

enu:0>SFR D P2 <cr> .
P2 00
enu: 0>

o Explanation of the command used in (i)}

SFR D P2: Displavs the contents of the SFR.
Stops the emulation CPU., displayvs the
contents of the SFR, and automatically

restarts the device.

(j} Stopping the emulation CPU

emu-0>STP <cp>
Escape break terminated
PC SP PSW: UF  RBSZ RBS1 RBSO 5§ Z RSS AC IE PB/VY LT CY

1007 FDFE 0 0 0 0 0 0 0 0 0 0 1 0
RO Rl RZ R3 R4 RS R6 R7 RP4 RP5 RP6 RP7
X A C ] vP UP DE HL
00 00 00 00 00 00 00 OO0 0000 0000 0000 0000
brk:0>

o Explanation of the command used in (j)

STP: Stors the emulation CPU.
Displays the contents of the registers in
the current bank when the emulation CPU

stops.
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2.2

P

Detecting an event using external data and diseplaying

trace data

This section is explained based on an example of

debugging of a sample program using bank change.

Overview of the operation of the sample program:

flowchart, and sameple program

Overview of the operation of the sample program

Writes data in memory starting at address 84000H in the
system where the 64KB space of the target device which
can be accessed is expanded to 1M bytes using bank
change. (It is assumed that Nos. 5 to 8 of the
external sense clip are connected at addresses 16 to 19

of the target system for |E setting.}

Executes an endless loop.

Flowchart of the sample program

(_ Program start ]

Transfer data

[_Fndless loop]




Sample program

ORG 100H
EXTACSS:
MOV R1.#12 «— Sets transfer data.
MOV 14000H/A =~ Transfers data.
NOP
NOP :
BR S% <—- Endless loop
END

(2) OQutline of debugging the sampl!e program. flowchart. and

screen display examples

Qutline of debugging

Detects an event with the AND of data input from Nos. b
to 8 of the external sense clip and the bus cvecle set
as the condition. (Detects access to address 84000 as

an event.)

Qutputs the trigger signal from No. 1 of the external

sense clip when detecting an event.

Displays trace data after detecting an event.

Checks data transferred to memory in the target system.
(Checks the contents of memory in operation in the

emulation CPU.)

Stops the emulation CPU.



Flowchart of debugging

[ Debugging start ]

(a)

Establish debugging
environment :

(b)

Locad and check program

(c)

Set event detection
conditions fer external
sense clip and bus cvele

(d)

Set trigger sianal
cutput

(e)

Select trace source

(f}

Execute program and
display trace data

(g}

Check execution result

Ch)

Stop target device

S




(3) Screen displav examples

(a) Establishing the debugging environment

brk:0>CLK | <er>
brk:0>RES <ecr>

brk:0>0UT OFF <cr>
brk:0>MAP | 16K <cr>
brk:0>MAP U 4000, 7FFF <cr>
brk:0>MAP <cr>

0000 - 3FFF  Internal ROM
4000 - 7FFF .User

8000 - FC7F  Non map

FC80 - FEFF <internal RAM>
brk:0>%RB B <cr>

brk:0>

° Explanation of the commands used in (a)

CLK |: Selects the clock in the

' emulator.
RES: Resets the emulation device.
QUT OFF: Disables trigger signal output.
MAP | 16K: Sets the size of internal ROM

to 18K bytes.

MAP U 4000.,7FFF: Allocates addresses 04000H to
O7TFFFH for user memory.

MAP : Checks the mapping state.

WRD B: Sets the memory element length

to one bvte.
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(b) Loading and checking the program

brk:0>L0OD EXSIGNAL C S <er>
object load complete
symbol table loading
PUBLIC load complete
brk:0>DAS EXTACSS <cr>

Addr Object Mnemonic
PUBLIC¥EXTACSS: :
0100 B9 12 MOY R1,#12H
0102 09 F1 00 40 HOY 14000H, A
0108 00 NOP
[ ]
brk:0>

o Explanation of the commands used in (b)

LOD EXSIGNAL C S: Loads an object or symbeol.
DAS EXTACSS: Checks the program.
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(o) Setting event detection conditions for the external

sense clip and bus cvcle

brk:0>BRA 1| <cp>

A OXXXXH

vV OXXH

£ NC

E 0XXXXY

A = 4000 <cr>

¥ = 12H <er> .

0P (OPecode fetch) RP (Read by program)

R¥ (Read ¥rite) WP (Write by program)

R (Read) R¥M (Read Write by Macro service)

¥ (Write) : RM  (Read by Macro service)

RWP (Read Write by program) B (%rite by Macro service)
NC (No condition)

C = ¥P <cr>

E = 8H <cr>

brk:0>BRM BRA1 <cr>
brk:0>DLY M <cr>
brk:0>

o Explanation of the commands used in (c)

BRA 1: Sets a bus event detection
condition interactively. (BRA1)
Displays the current setting.

Set an AND condition by

specifying data below:

Address: 04000H
External data: 8H
Transfer data: 12H
Bus status: WP
BRM BRA1: Sets bus event detection 1 as a

trigger condition.
DLY M: Sets the trigger point at the center

of trace memory.
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(d) Setting trigger signal output

brk:0>0UT ON <cr>

o Explanation of the command used in (d)
OUT ON: Enables trigger signal output,

(e) Selecting the trace source

brk:0>TRM ALL <cr>
brk:0>TRS E <cr>

o Explanation of the commands used in (e)

TRM ALL: Sets the trace of execution from the

beginning to a break.
TRS E: Sets the trace of external data.
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(f} Executing the proogram and displaving trace data

brk:0>RUN N EXTACSS <cr>

User-system Vcc-OFF
{External data trace mode)
{Trigger output mode)

Total frame = 4112T

Emulation start at 0100

tre:0>

Bus cycle event terminated

enu:0>TRD I <cr>
Frame Status Address Data Label Mnemonic
0017 ¥R 4000 12

T0017 R 4000 12
0010 0107 00 - NOP
0012 0108 14FE BR $108H
0018 0108  14FE BR $108H
0022 0108 14FE BR $108H
0026 0108 14FE BR $108H

(L/F/T/+/cr/-/Frame No./.) ? <ESC>

EX
80
80
81
81
81
81
81

° Explanation of the commands used in {(f)

RUN N EXTACSS: Starts real-time execution

TRD

[ :

without breaks.
Displavs the trace mode

setting.

Displays the specification of

trigger signal output.
Displavs trace data with
instructions.

Displays the trigger frame

the frame mode.

Displays output of a high-

in

levei trigger signal from No.

of the external sense clip at

the same time when an even

detected with trace.
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(g} Checking the execution result

enu:0>MEM D 4000,4000 <cr>
40060 00
emu 0>

o Explanation of the command used in (g)

MEM D 4000.4000: Displays the contents of memory.
Stops the emulation CPU.
displays the contents of memory.
and automatically restarts the

device.

(h) Stopping the emulation CPU

emu:0>STP <er>
y Escape break terminated
PC SP PS¥: UF  RBSZ2 RBS1 RBSO S Z RSS AC IE PB/V LT CY

0108 0000 0 0 0 0 0 0 0 0 0 0 ¢ 0
RO Rl R2 R3 R4 RS R6 R7 ~ RP4 RPH RP6 RP7
X A C B VP up DE HL
00 12 006 00 00 00 00 QO 0000 0000 0000 00600
brk:0>

o Explanation of the command used in (h)

STP: Stops the emulation CPU.
Displays the contents of the registers in
the current bank when the emulation CPU

stops.
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.2.3

Detecting an event related to procedure execution and

displaving trace datsa

This section explains the procedure execution function

based on an example of debugging of a sample program.

Overview of the operation of the sample program.

flowchart, and sample program

Overview of the operation of the sample program

In MAIN:, sets OH in register R1, executes a CALL
instruction, and passes control to the deeper nest
level (NESTI1:).

In NEST!:, sets 1H in register R1., executes a CALL
instruction., and passes control to the deeper nest
level (NESTZ:).

in NEST2:, sets 2H in register R1, executes an RET

instruction, and returns coentrol td NESTI1 ..

[n NEST1: (return destination)., executes an RET

instruction and returns controt to MAIN:.

In MAIN: (return destination), sets 3H in register

and executes an endless loop.

R1



Flowechart of the sample program

[ . Program start J

MAIN:

Set stack
‘pointer

‘Set OH in
register R1

Execute CALL
instruction

‘Set 3H in
register R1

IEndless Ioo%

NESTI1:

Set 1H in
registar RI1

Execute CALL
instruction

NESTZ2:

Set 2H in
register RI

Execute RET
instruction

Execute RET
instruction




Sample program

MAIN:

NEST1:

NESTZ:

ORG

MOVW
MOV
CALL

MOV
BR
END

ORG

MoV
CALL

NOP
RET

ORG

Moy
NOP
RET
END

100H
SP.#0FEOCH
R1.#0H
INEST]

R1.%#3H
£

1000H

R1.4#1H
INESTZ2

2000H

R1,#2H

()

4

(i

32

Sets the stack pointer.

Sets OH in register R1.

Passes control! te the deeper nest
level.

Sets 3H in register RI1.

Endless loop

Sets IH in register R1.
Passes control to the deeper nest
level.

Returns control to MAIN:.

Sets 2H in register R1.

Returns control to NESTI:.



(2) Qutline of debugging the sample program., flowchart. and

screen display examples

Qutline of debugging

Specifies register R1 = 3H for an event condition and

executes a procedure from MAIN:.

Checks the value of the PC and the contents.of register
R1.

Specifies register Rl = 2H for an event condition and

executes a procedure from MAIN:.

Checks the value of the PC and the contents of register
R1.

Specifies register Rl = 3H for an event condition and

executes a procedure from NESTI1:.

Checks the value of the PC and the contents of register

R1.



Flowchart of debugging

[_Debugging start ]

(a) Establish debugging
environment

(b} Load and check program

(c} Select trace source

(d) Ute procedure from |, , [Event condition:

Exec
MAIN: register R1 = 3HI]

(e} Check value of PC and
contents of register RI

{f) Execute procedure from |, . [Event condition:
MX?&: ° procedu register R1 = 2H]

(g) Check value of PC and
contents of register RI1

(h) E t | d f ... [Event condition:
NE§%¥:B procedure Trom register R1 = 3H]

(i) Check value of PC and
contents of register RI

S




(3 Screen diseplay examples

(a) Establishing the debugging

environment

brk:0>CLX I <cr>
brk:0>RES <cr>
brk:0>0UT OFF <cr>
brk:0>MAP I 16K <cr>

brk:0>

0000 - 3FFF
4000 - FC7F
FC80 - FEFF

brk:0>MAP <cr>
Internal ROM
Non map

<Internal RAM>

brk:0>§RD B <er>

o Explanation of the commands used in

CLK

RES:

ouT
MAP

MAP -

WRD

OFF :

| 16K:

(a)
Selects the clock in the emulator.
Resets the emulation device.
output.
ROM to

Disahles trigger signal

Sets the size of internal 16K
bvtes.

Checks the mapping state,

Sets the memory element length to one

bvte.
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(b Loading and checking the program

brk:0>LOD PROCED C S <cr>
object load complete
symbol table loading
PUBLIC load complete
brk:0>DAS MAIN <ecr>

Addr Object Mnemonic
PUBLIC¥MAIN::

0100 OB FC 00 FE MOVY SP, #0FEQGH

0104 B9 00 MoV R1, #0H

brk:0>DAS NESTI <ecr=>

kddr Object Mnemonic
PUBLIC¥NEST1::

1000 B9 01 MOV R1,#1H

1002 28 00 20 CALL INEST2

brk:0>DAS NEST2 <cr>

Addr Object Mnemonic
PUBLIC¥NESTZ: :

2000 B9 02 MOV R1, #2H

2002 00 NOP

brk:0> |

o Explanation of the commands used in {(b)

LOD PROCED C S: Loads an obiject or symbol.

DAS MAIN: Checks the program.
DAS NEST 1: Checks the program.
DAS NEST 2: Checks the program.
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(c) Selecting the trace source

brk:0>TRS E<cr>

° Explanation of the command used in {c)

TRS E: Sets the trace of external data.

(d} Executing the procedure from MAIN:

brk:0>RUN T MAIN,Ri=03H TRB PRC <cr>
User-systen Ycc—OFF Emulation start at 0100
{External-Sence-Cable trace mode>

Frame Status Address Data - Label Mnemoniec EX
PUBLIC¥MAIN::

0000 0i00  OBFCOOFE MOYW SP, #0FE0OH

0004 WR FDFE 0104 . 00

0006 0104  B90O MOV R1,#0H

0010 6108 280010 CALL INEST1

0015 WR FDFE 09 00

0016 ¥R FDFF 01 ' g0

0019 0109 Moy R1,#3H

terminated

° Explanation of the command used in (d)

RUN T MAIN,R1=3H TRD PRC: Starts executing the

procedure.

Specifies register R1 = 3H for the event
condition.

Performs event condition detection and trace
only for the current routine.

Terminates the execution when detecting the
avent condition, and displays the contents of

the registers in the current bank.
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(e) Checking the value of the PC and the contents of

register RI

PC SP PS¥: UF  RBSZ RBS1 RBSO § Z RSS AC IE P/Y LT CY

0108 FE00 6 0 0 0 0 0O o0 0 0 0 0 o0
RO Rl R2 R3 R4 R5 RE RY RP4 RP5 RP6  RP7
X A C B VP Up DE HL
00 03 00 06 00 00 00 00 0000 0000 0000 0000

One step emelation standby

brk:0>

e Explanation of the command used in (e)
PC = 010BH, register R1 = 3H

(f) Executing the procedure from MAIN:

brk:0>RUN T MAIN,R1=02H TRD PRC <cr>
User-system Yec-0FF Emulation start at 0100
{External data trace mode)>

Frame Status Address Data " Label Mnemonic EX
PUBLIC¥MAIN::

0000 0100 OBFCOOFE HOVW SP, #O0FEOOH

0004 ¥R FFFC  QO0FE 00

0006 0104  BI0C MOV R1, #0H

0010 0106 280010 CALL INEST1

0015 ¥R FDFE 09 00

0016 ¥R FDFF 01 00

terminated

o Explanation of the command used in (f)

RUN T MAIN,R1=2H TRD PRC:  Starts executing the

procedure.

Specifies register Rl = 2H for the event

condition.

Performs event condition detection and trace

only for the current routine.
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Detects the event condition in the return value
of register R1 at return from the CALL
instruction.

Terminates the execution when detecting the

event condition, and displavys the contents of

the registers in the current bank.

(g) Checking the value of the PC and the contents of

register RI

PC SP PS%: UF  RBSZ RBSI RBSO S Z RSS AC IE P/V LT CY
0109 FEQQ 0 0 0 0 0 0 0 0 0 0 0 0
RO Rl R2 R3 R4 RS R6 R7Y RP4 RP5 RP6 RP7
X A c B VP Up DE HL
G0 02 00 00 00 00 00 QOO 0000 0000 0000 0000
Gne step emulation standby
brk: 0>
o Exelanation of the command used in (g)
PC = 0109H. register R1 = 2H
(h) Executing the procedure from NESTI1:
brk:0>RUN T NEST1,R1=03H TRD PRC <cr>
User-system Ycc—-OFF Emulation start at 1000
{External data trace mode)>
Frame Status Address Data Label Mnemonic EX
PUBL IC¥NEST1::
0000 1000  BSO1 Hov R1,H#1H
0004 1002 280020 CALL INEST2H
0009 iR FDFE 05 00
0010 WR FDFF 10 00
0013 1006 00 : NOP
0016 1006 56 RET
0018 RD FEOD 0030 00
0022 3000 MOV R1, #3H
terminated
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o Explanation of the command used

RUN T NEST1.R1=3H TRD PRC:

Starts executing the procedure.

Specifies register RI

condition.

= 3H for

in <h)

the event

Performs event condition detection and trace

only for the current
Control

to the routine at a

routine.

low nesting

can be passed from the current

level .

event condition detection and trace.

Displavs the contents of the

current bank.

registers

routine

Performs

in the
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(i) Checking the value of the PC and the contents of
register RI
PC SP PSW: UF RBSZ RBSI RBSO S Z RS§S AC IE P/¥Y LT CY
1006 FEOOQ 0 90 0 0 0 0 0 0 0 0 0
RO Rl RZ R3 R4 BRH R6 R7 RP4 RP5 RP6 RP7
X A ¢ B ¥p up DE HL
00 03 00 00 00 Q0O oOC 00 0000 0000 0000 0000
One step emulation standby
brk:0>
° Explanation of the command used in (i)
PC = 1006H., register R} = 03H



C0 coverage measurement using the coverage measurement

function and displaving the resuli of measurement

This section explains the CO coverage measurement function

based on an example of debugging of a sample program.

Overview of the operation of the sample program.

flowchart, and sample program

Overview of the operation of the sample program

In MAIN: starting at address Q0300H. sets OH in
register RS, executes a CALL instruction., and passes

conirol to SUBPI1:.

In SUBP1: starting at address 00380H., sets 1H in
register RS, executes a CALL instruction., and passes
control to SUBPZ2:.

in SUBP2: starting at address 00480H, sets 2H in
register RO, executes an RET instruction., and returns
control to SUBPI1:.

In SUBP1: (return destination). executes an RET

instruction and returns control to MAIN:.

In MAIN: (return destination)., sets 3H in register RS

and executes an endless loop.



Flowchart of the sample program

[ Program start ]

MAIN:

Set stack
pointer

Set OH in
register RD

Execute CALL

instruction SUBPL1 :

Set 1H in
register RS

Exscut
instruy : SUBP2:

Set 2H in
register RD

Execute RET
uction

Execute RET
instruction

Set 3H in
register RD

Endless loop




e

Sample program

ORG 300H

MAIN:
MOVW  SP.#GFEQOH ~—~ Sets the stack pointer.
MOV R5.#0H <— Sets OH in register RG.
CALL 'SUBP1 ~— Passes control to the deeper nest level.
NOP
MOV R5.#3H ~— Sets 3H in register RH.
BR $% ~- Endless loop
END
ORG 380H

SUBP1:
MOV R5.,#1H ~— Sets 1H in register RB.
CALL 'SUBP2 ~ Passes control to SUBPZ:.
NOP
RET ~- Returns control to MAIN:.
ORG 400H

SUBP2: )
MOV R5.,#2H <— Sets 2H in register RG.
NOP .
RET ~— Returns controi to SUBPI1:.
END

(2) OQutline of debugging the sample program, flowchart., and

screen display examples

Qutline of debugging

Initializes the coverage measurement range and the

result of measurement.

Maps the coverage measurement range by loading the

program.

Checks the mapped coverage measurement range.

Checks the result of coverage measurement before

execution of the program.

Checks the result of coverage measurement after

execution of the program.



Flowchart of debugging

(ﬁDebugging start ]

(a)

Establish debugging
anvironment

(b)

initialize coverage
measurement range and
result of measurement

(c)

Load and check program

(d)

Check mapped coverage
measurement range

(a)

Check result of coverage
measurement

{(f)> Execute program from MAIN:

{g)

Check result of coverage
measurement

e )




(3) Screen display examples

(a) Establishing the debugging environment

brk:0>CLK [ <cr>
brk:0>RES <cr>
brk:0>0UT OFF <cr>
brk:0>MAP 1 16K <cr>

0000 - SFFF
4000 - 7FFF
8000 - FCTF
FC80 - FEFF

brk:0>

brk:0>MAP <er>

Internal ROM

User
Nen map

<[nternal RAM>
brk:0>%¥RD ¥ <cr>
brk:0>BRS 1 A=10C <cr>
brk:0>BRM BRSI <cr>

° Explanation of the commands used in {(a)

CLK

RES:

QuT
MAP

MAP :

WRD

BRS

BRM

OFF:
| 1BK:

1 A=10C:

BRS1:

Selects the clock in the emulator.
Resets the emulation device.
Disables trigoer signal output.

Sets the size of internal ROM to 16K
bvtes.

Checks the maprping state.

Sets the memory element lenoth to one
word.

Sets program execution detection
condition 1 (Event point: Address
0010CH) .

Sets program execution detection |

as the trigger condition.
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{b) Initializing the coverage measurement range and the

result

brk:0>C¥M K <cr=>
brk:0>

° Explanation of the commands used in (b)

CVM K: Deselects the coverage measurement range.

(¢c) Loading and checking the program

brk:0>L00 CVDPROG C § <er>
object load complete
symbol table loading
PUBLIC load complete
brk:0>DAS MAIN <cr>

Addr object Mnemonic

. PUBLIC¥MAIN::
0300 OB FC 00 FE MOVH SP, #OFEOOH
0304 BD 00 MOV RS, #0H

]

brk:0>DAS SUBP1 <cr>

Addr Object Mnemonic

_ PUBLICYSUBP1::
0380 BD 01 Koy RS, #1H
0382 28 00 04 CALL ISUBP2

brk:0>DAS SUBP2 <cr>

Addr Object Knemonic
PUBLIC¥SUBPZ:

0400 BD 02 MOy R5, #2H

0402 00 NOP

brk:0>
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o Explanation of the commands used in {(c)

LOD CVDPROG C 8: Loads an object and symbol.

DAS MAIN: Checks the program.
DAS SUBP1: Checks the program.
DAS SUBPZ2: Checks the program.

(d) Checking the mapped coveragce measurement range

brk:0>CVM D <cr>
addr 000 100 200 300 480 500 800 700 800 S00 AO0 BOGC CO0 DOO E0O FOO
0000

1000

2000

3000

4000

5000

6000

7000

8000

8060

A00D

B0OO

Coo00

D0ooo

E00O

FOO0
brk:0>

° Explanation of the command used in (d)

CVM D: Displays the coverage measurement range.
' MAIN: is mapped into addresses 00300H to
O033FH., SUBP1: is mapped into addresses
C0380H to OO3BFH. and SUBPZ: is mapped
into addresses 00400H to 0043FH.
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(e) Checking the result of coverage measurement

brk:0>CV¥D D 300,4FF <cr>

addr 00 1F 20 3F 40 5F 60
0300 .......

0380 ....

0400 ..

0480

coverage 00.0%
brk:0>

iF

° Exeplanation of the command used in (e)

CVD D 300.4FF: Displays the result of coverage
measurement.
The program execution rate is
00.0% because execution of the

program does noft start.

(f) Executing the program from MAIN:

brk:0>RUN N MAIN <cr>

User-system Yee-OFF Emulation start at G100
{External data trace mode)

tre: 0>

Execution break ierminated BRSI

emy:0>STP  <er>

Escape break terminated

PC SPPSW: UF  RBS2 RBSI RBSO § Z RSS 4AC IE P/Y LT CY

010C FEO0 0 0 0 0 0 0 0 0 0 0 0]
RO Rl RZ R3 R4 RS RE R7 RP4 RP5 RPB
X A C B YP Up DE
56 02 FF FD 4C 03 30 02 08FD ABOO 29DB
brk:0>

0
RP7
HL

FEFC

4 - 48




o Explanation of the commands used in (f)

RUN N MAIN: Starts real-time execution without
breaks.
STP: Stops the emulation CPU.
Displays the contents of the
registers in the current bank when

the emulation CPU stops.

(g Checking the result of coverage measurement

brk:0>CVD [ 300,4FF <cr>
addr 00 1F 20 3F 40 5F 60 TF
0300 x¥xRKKRKK
0380 xxxx
0400 *x
0480
coverage 100.0%
brk:0>

o Explanation of the command used in (g)

CvD D 300.4FF: Displays the result of coverage
measurement.
Because MAIN:, SUBPl:, and SUBPZ:
are executed, 100.0% is displaved

for the program execution rate.
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CHAPTER © COMMAND INPUT FUNCTION

This chapter explains how to enter the {E-78330-R commands., their

input formats, and control kevs.

Conventions

o ___ thdicates that the underlined item needs to be

entered from kevboard.

o <cr>: Indicates that the return key (CR(ODH)) needs to be
pressed.

o <ESC>: indicates that the escape key needs to be pressed.

o ~ indicates that the character on the right side of 2

caret (") needs to be pressed while the control key

is held down.

o B Indicates the cursor,

o The screen display and input examples in this manual apply

when a PC-9800 series personal computer is used as the host

machine.



5.1 IE-T8330-R Command I[nput Function

This section exelains the command input function available

with the |E-78330-R connected with a PC-9800 series or |BM

PC series machine.

5.1.1 Command input formats

There are two types of command input formats.

(1

Single-line command input

The single-line command input format enables the user
to enter command bodies, subcommands., and operands
separated by spaces., which are not longer than 128
characters in total.

The user can end command input by entering <cr>.

The user can enter <¢r> at any point on a command

line.
After command |line editing, the user need not move
the cursor to the end of the command |line.

When <ESC> is entered while a command is being

entered, the command is canceled.



(2)

Interactive command input

The single-line command input format is the basic
command input format with the |E-78330-R. However,
the user can interactively enter those commands
(including BRA, MOD., and TRF) whose setting is
complicated and those commands (including MEM C.
PGM C and REG C) with which data are sequentially

changed.

The user is to sequentially enter data. after entering

<cr>.

When <ESC> is entered., the data that have been
entered so far are validated, and command input is

terminated.

Example 1: Interactive command input
brk:0>MOD _<cr> < Enter command body only
Mode CHAR = ELOW <cr>
Baud 9600 = 4800 <cr>
Long 8 = 1 <cr> < Interactive input
Par NON = EVEN <cr>
Stop 2 =1 <¢cr>
brk:0>
Example 2: Termination of interactive command input

brk:0>MEM C 50Q <cr>

0B00 32 = 45 <gr>

0601 33 = <ESC> ~- Terminate command input
brk:0>



5.1.2 Command

input methods

There are four command input methods available with the
|E-T8330-R:

Command

Command

input based on key entry

input from a file

Command abbreviation input

Recalling a command line

(1) Command input based on kev entry

To terminate command input. enter <cr>,

To cancel or terminate command input, enter <ESC>.

Command input cancellation:
When <ESC> is entered with the single-line command

input format

Command ineput termination:
When <ESC> is entered with the interactive command

input format

Te enter a command by kev entrv., the following edit

functions can be used within the command |line:

(a)

{(b)

One character deletion (DEL key., BS kevy)

Deletes the one character just before the cursor

position.
One-line deletion (*X key)

Deletes the entire command line being entered.



(2)

{¢) Replacement

Replaces the character at the cursor position

with a keved character.

(d> Insertion (*A key)

Inserts a keved character string at the cursor

position.

Character string insertion is possible when the
symbol < is displaved at the cursor position.
that is, in the insertion mode. Toggle control
based on *A key input is used for the insert

mode .

Command input from a file

Commands can be entered from a file that already
contains the commands (data entered with the COM

command or editor).

To enter commands from a file, the STR command is

used.

After command input from a file is completed., the
user can enter subsequent commands only at the

kevboard.



(3)

Example: Command input from a specified file

File name TEST.STR
File contents MAP R 2000, 3FFF
MAP W 4000.5FFF

MEM D 300X

brk:0>STR TEST.STR : <— Specify command input
brk:0>MAP R 2000, 3FFF from TEST.STR file

brk:0>MAP W QOOO,SFFF <~ Commands entered

. from TEST.STR file
brk:0O>MEM D 300X
brk:0>

Command abbreviation input

Each command listed in Table 5-1 can be entered using
its abbreviation., which consists of the first

character of the command name.

When entering only a command body., enter the first N

character of the command name followed by <cr>.

When entering an operand., press the space key after
entering the first character of the command name:
then the system waits for operand input after command

body display. P

Table B-1 List of Abbreviations
Command Abbreviation Command Abbreviation Command Abbreviation
ASM A HLP H SAV S
CLK c LoD L TRD T
DAS D MEM M VRY v
EXT E RUN R




(4)

Example 1: Input of CLK by using its abbreviation

brk:0>C <cr> <~ When first character followed
by <cr> is entered, command is
executed after command body

} display.
brk:0>ClLK <cr>
Internal
brk:0>
Example 2: input of CLK U by using its abbreviation
brk:0>C <space kev> - When space key is pressed
after entering first
character, system waits
for operand input after
I(N ) command body display.
brk:0>CLK & ote < Enter operand in this
state
brk:0>ClLK U <cr> < Executed after operand
input
brk:0>
Note: Indicates the cursor position.
Recalling a command | ine

The |E-T7T8330-R memorizes the latest 20 command |ines.

To recall a command., enter lcommand-number then <or>.
To recall the most recently entered command., enter
ll<gr>,

To display all memorized command |ines and command

numbers., enter HIS <cr>.



Example 1:

Example 2:

Example 3:

Displaying all memorized commands and

command numbers

brk:0>HI|S <¢r> ==
1T MEM F OXXX O
2 MEM D 0.0FFH

20 HIS = ——— <« Command entered most

brk:0> recentliy
Calling command |ine number 2

brk:0>12_<¢r>
MEM D O0.O0FFHE

Then enter <cr> to execute the command.
To modify the command line, use control

kevs for editing.

Calling the command |ine entered most

recently

brk:0>11 <gr>
HISH



5.1.3 Control kevs
Table 5-2 |ists the control kevs usable with the
|E-T8330-R.
Table 5-2 Control Kevs
Control Function Control Function
key key
A Insert mode toggle switch X Deletes one |ine.
~C Terminates control program BS Deletes one character.
forcibly.
H Deletes one character. CR Terminates line input.
A Same as space kev DEL Deletes one character.
*J Terminates line input. ESC Terminates command execution.
K Terminates STR command LF Terminates |line input.
forcibly.
AL Terminates STR command TAB Same as space key
temporarily and restarts
STR command.
“M Terminates line input. ; Indicates start of comment.
~0 COM command output switch | Calls history.
AP LST command output switch ~ Moves cursor te left.
*Q Releases temporary — Moves cursor to right.
termination using *S.
*8 Temporary termination
5 9




CHAPTER 6 CODING CONVENTIONS FOR NUMERICS. SYMBOLS. AND
) EXPRESSIONS

This chapter explains the coding conventions for numerics.,

symbols., and expressions used to enter commands.

——



6.

1

Coding Conventions for Numerics

There are two rules for coding numerics.

(1)

(2)

Bit length

Specify a numeric with one of the following bit lengths
that is defined in the command being used:

I6-bit

B-bit

4-bit

1-bit

Code a numeric character (0 to 9) in the high-order

digit of a numeric.

When a sign (+ or ~) is to be prefixed to a numeric.

code a numeric character (0 to 9) after the sign.
Radix

A radix can be specified by adding one of the following
symbols at the end of a numeric:

H: Hexadecimal number

T Decimal numher
Q: Octal number
Y

Binary number

Usually, a radix is defined for each command according
to the function. T no symbol for representing a radix
is specified, the numeric is processed according to the
defined radix. When a numeric is to be entered by
using a radix other than that defined. add the svymbol

for representing the radix.

See Section 7.3 for radix setting for each command.



—

Table 6-1 indicates the correspondence between the

sizes of numerics and radixes.

Table 6-1 Correspondence between Sizes of Numerics and Radixes

Radix
Hexadecimal Decimal
number humber
Size Minimum 0 0
of
numeric Max- 32-bit OFFFFFFFFH 4294967295T
imum 16-bit OFFFFH 655357
8-bit OFFH 2557
4-bit OFH 15T
1-bit 1H 1T
Radix
Qctal! number Binary number
Size Minimum 0] 0
of
numeric Max- 32-bit 3TTTI777777Q IR RN R AR R AR R AR ARERRRDRAY
imum 16-bit 177777Q IERRRRRRREERRRREAY
8-bit 377Q ADRRRRRAY
4-bit 17Q 1111y
1-bit 1Q 1Y




Coding Conventions for Special Numerics
A special numeric represents a set of multiple numerics.

To code a special numeric., the character X for representing

an arbhitrary numeric is used.

An X corresponds to OH to FH for hexadecimal., 0Q to 7TQ for

octal, and 0Y and 1Y for binaryv., respectively.

Caution: Decimal X representation is not allowed.

There are two rules for coding special numerics.

(1) Coding a numeric range
When coding a numeric range bv using Xs., code Xs
starting from the low-order digit to the high-order
digit successively.
When coding Xs successively up to the high=-order digit.
prefix 0 to the Xs to indicate that the Xs represent
humerics. '

Example: Coding a numeric range

OUXXXH —» OH-0FFFFH
OXXXXXXQ — 0Q-177777Q
OXXXXXXXXY — 0OY-11111111Y



(2) Coding mask data

Mask data can be coded using an X.

When coding an X for the high-order digit., prefix 0 to

the X to indicate that the X represents a numeric.

Example: Coding mask data

OX00H —> 000OH. O0100H. 0G200H, 0O300H. 0400H. O500H. OG600H.
0700H, 0800H. 0900H., OCAOOH, OBOOH. QCOOH., ODOOH,
OEOOH., OFOQOOH

O1Xia — 0i101Q. 0111Q, 0121Q, 0131Q, 0141G, 0151Q, 0161Q.
01riQ

1X1010X1Y — 10101001Y, 11101001Y, 1010t011Y, 11101011Y



6.3 Coding Conventions for Symbols
A symbol is used for a numeric.

(1) Symbolic name (constituent characters. number of valid

characters)
The following characters can be used to make up a
symbolic name.

!A to Z, a to z, @, 2?2, _., 0 to 9

The first character of a symbolic name must be a
character other than O to 9. The lowercase letters (a

to z) are handled as the uppercase letters (A to 7).
A symbolic name can consist of up to eight characters.
if more than eight characters are coded, only the first
eight characters are used.

(2) Svmbol value (number of valid digits)
A symbol value is treated as 16-bit datsa.

(3) Module name
A different coding method aprlics to a module name

coded together with the three types of svmbols

described below,



(a)

(b)

(¢l

Public symbol

When coding a pubiic symbof. code only the

symbolic name.
The module name (PUBLIC¥(N°te)) need not be coded.

Note: ¥ is replaced with \ when an !BM PC series

machine is used as the host machine.
Local symbol

When coding a loecal svymbol, prefix a module name

to the symbolic name.

When the current module is specified (SYM M
command}., code only the symbolic name without

specifvying the module name.

When the public module contains the same svmbolic

name, the public svmbol is selected.
See Section 8.42 for details,
|E symbol

When coding an |E svmbol., code only the svmbolic

name.

The moduie name (IESYMBOL¥(N°te)) nheed not be

coded.

Note: ¥ is replaced with \ when an |BM PC series

machine is used as the host machine.



(4)

Maximum number of svmbols (number of svmbols that can

be registered)

The two types of symbols |isted below can be coded
(registered)., and the |E-T8330-R allows up to about
2,000 symbols to be coded in total.

(a) Svmbol table file
(h) IE symbols

For example, if 1.500 symbols have been registered in

the symbol table file, up te 500 {E symbols can be

registered.



Coding Conventions for Expressions
This section explains the coding conventions for an
expression, which combines a numeric with another numeric, a

symbol with another svmbol. or a numeric with a symbol by

Uusing an operator.

The coding conventions consist of three items.

(1) Operators

The operators described below can be used for an

expression.

Up to 32 levels of parentheses can be used.

() tHigh
X, /
t, - Priority
AND
OR, XOR JLow

(2} Representation

When a numeric and symbol are coded together with an
operator (AND., OR., or XOR)., one or more spaces are

required before and after the operator.

Example: SYM XOR 101011008

When a numeric and symbol|l are coded together with an
operator (( ), X, /, *+., =}, no space is required before

and after the operator.

Example: (SYMZ2+36H)



(3

Operation

All operations are performed on a 16-bit integer

basis.

If the intermediate or final result of an operation is
longer than 186 bits, all bits bevond the 18 bits are

discarded.

An operation only on numerics and symbols is valid; an
operation on reserved words or special numerics

causes an error.



K\a_./-

CHAPTER T OQUTLINE OF THE COMMANDS

This chapter explains the structure of the commands used with the
IE~78330-R., defines the terms and notation of the commands., and

provides a command |ist and initial value table.

Conventions

6 <cr>: Indicates that the return key (CR(ODH})) needs to be

pressed.

o The screen display and input examples in this manual apply
when a PC-9800 series personai computer is used as the host

machine.



Command Structure

An

(o

(23

(3)

IE-78330-R command consists of the three items below.
Each

item is separated from another item by a space.

Command body

A command body consists of three characters.

Subcommand

A subcommand specifies processing to be performed by .

the command body.

Some commands have ho subcommand.

Operand

The operand depends on the command. For a command that

has a subcommand., its operand cannot be entered without

specifving the subcommand.

(e}

The command structure is indicated helow.

brk:0>command-body subcommand operand

t t 1

t(NOte)

Promp space space

Note: The prompt is not included in a command.



7.

Definition of Command Notation and Terms

This section explains the notation and terms used with the

commands.

R

This specifies that one of the enclosed character

strings

2y [ 1

The character

omitted.

(3) P ——— 1
| !
i |
| |
-

strings enclosed

is to be selected.

in the brackets can be

A dashed box explains subcommands or operands.

(4) word

This represents a 16-bit

representation).

(6) pass8

This represents an 8-bit

numeric (numeric

Radix: Hexadecimal number [H]

pass count.

Radix: Decimal number [TI]



(6)

(7

(8>

(9)

(10)

partition

This represents a special numeric.
Radix: Hexadecimal number

mask4

This represents a 4-bit numeric or mask data.
Radix: Binary number (VY]

mask8

This represents an 8-bit numeric or mask data.
Radix: Hexadecimal number

mask16

This represents a 16-bit numeric or mask data.
Radix: Hexadecimal number

data-string

This represents a collection of multiple byte data:

to 10 data items can be represented.

Radix: Hexadecimal number

[H]

[H]

[H]

up

[H]



(11

(12)

(13)

(14>

(152

(16)

bit

This represents

representation) .

steplB

This represents

point

This represents

numhber

This represents

expression

This represents

parameter

This represents

a 1-bit numeriec (numeric

Radix:

the number of

Radix:

Binary number [Y]

16-bit execution steps.

Decimal number I[T]

a 13-bit sample frame pointer value.

Radix:

Decimal number [Tl

a sample timing from 1 to 10000.

Radix:

an expression.

Radix:

a parameter.

Decimal number (T]

Hexadecimal

number

[H]



(17 register name

This represents a register name. See (19) for special

function registers.

The following register names are used:

Register tvpe

Register name

Program counter PC
Stack pointer SP
Program status word PSW

8-bit general register

RO, R1., R2. R3., R4.
R5. R&6, RT7. R8., R9.
R10. R11., R12, Rt3.
R14, RI5

16-bit general register

RPO., RP1., RP2., RP3.
RP4., RP5. RP&. RPY

8-bit implied register

X, A, B, C, D, E, H, L

16-bit implied register

AX, BC, VP, UP, DE. HL




PSW flag name

The following PSW flag names are available:

Flag type

Flag name

User flag UF
Register bank selection flag 2 RBS2
Register bank selection flag 1 RBS1
Register bank selection fiag O RBSO
Sign flag S
Zero flag Z
Register set selection flag RSS
Auxiliary carry flag AC
Interrupt enable flag |1E
Parity/overflow flag P/V
Interrupt level transient flag LT
Carry flag cY




(19) sfr name
Thise defines an SFR name.

o The readablie and writable SFR names are indicated

below.

PO Pl P3 P4 PS5 P TLA  BRG  RTP
RTPR  PRDC RTPS  PWMC  PWMO  ADM  PWM1 CMI11 CM12
CMZ0 cM21 CM30 CSIM  SBIC SIO  ASIM CMXO CMOIR
CMO2R  CMO3R CMO4R CCOOR CCOIR TMCC BRGM TMC1 TUMO
TUM1 TOCO  TOCT PPOS  STBC CCW  WDM MM PWC
FCC 1F0 1F1 MKO MK1 PBO PB1 [SMO  1SM1
CSEQ  CSE!I INTMO INTM1 PRSL

EXTSFRO EXTSFR1 EXTSFRZ EXTSFR3 EXTSFR4 EXTSFRS EXTSFRE EXTSFRT |
EXTSFR8 EXTSFRS EXTSFRi10 EXTSFR11 EXTSFR12 EXTSFR13 EXTSFR14 EXTSFR1S |

o The read-only SFR names are indicated below.

P2 PT P8 TM2 CToO CTO1 ¢T02 CTi0  TMO
™1 TM3 ASIS RXB ADCRO ADCR1 ADCRZ ADCR3 ADCR4
ADCRS ADCRE ADCRT [SPR

o The write-only SFR names are indicated below.

PMO PM1 PM3 PM5 PMg PMCO PMC1 PMC3  TXS



(20)

(21)

(22)

(23

symbol

This represents a symbolic name.
file

This represents a file name.
module name¥(N°te)

This represents a module name in the symbol table.

Note: ¥ is replaced with \ when an |IBM PC series

machine is used as the host machine.

command

This represents a command bodyv.



7.3 Command List

(1) Reading the command list

The list of all commands used with the |IE-7T8330-R

fellows on the subsequent pages.

A command can be entered or cannot be entered.
depending on the system configuration or operation
status. A command that can be entered is marked with

o » and -a command that cannot be entered is marked with

X.

The commands of |E-78330-R are basically entered in

single~line input format.

However., the commands indicated below can be entered

interactivelv.

o Commands whose setting is complicated

BRA, MOD., and TRF commands

¢ Commands with which data are changed successively

(allowing interactive input only)

ASM. MEM C., PGM C., REG €, and SFR C commands

Caution: The command l[ist is provided based on the

singie-line command input format.

A list of the initial values set with the |IE-78330-R

commands is provided after the command |ist.
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(2) List of initial command values

The table below lists the initial values of the
|E-78330-R commands. '

Command | Sub- L
name command initial value
ASM OH
BRA 1 | A=0XXXXH V=0XXH C=NC E=0XXXXY
2 A=0XXXXH V=0XXH C=NC E=0XXXXY
3 A=OXXXXH V=0XXH C=NC E=0XXXXY
4 A=0XXXXH V=0XXH C=NC E=0XXXXY
BRD OXXXXY
BRS 1 A=0H
2 A=0H
3 A=0H
4 A=0H
BRM BRAI
CHK OFF
CLK 3
CNT None
COM CON:
CcVD D | None
K None

(to be continued}

X This subcommand is assumed to be specified and is

executed when only the command body is entered.
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(Cont'd)

Command | Sub- Initial value
name command
CVM A Nene
D(*) Noene
K None
DAS OH
DIR Current directory of current drive
DLY L
DOS None
DSB OFF
ENB 1 ON
2 ON
3 ON
EVN None
EXT None
HIS None
HLP None
LoD None
LST CON:

X This subcommand

(to be continued)

is assumed to be specified and is

executed when only the command body is entered.
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(Cont'd)

Command | Sub- o
name command Initial value
MAP ' None
T None
W None
R None
U None
K None
MAT None
MEM C OH
D(*) OH
E None
F None
G None
M None
\ None
X None
MOD MODE=CHAR BAUD=9600 LONG=8 PAR=NON STOP=2
MOV U None
| Nona
ouUT OFF
PAS 1T

(to be continued?

¥ This subcommand is assumed to be specified and is

executed when only the command body is entered.
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(Cont'd)

Command | Sub- e
name command tnitial value
PGM c None
Termination of pom/LOAD/SAVE/PGM *Z/*B/*F/*Z
Beginning of HEX-LOAD/HEX-SAVE
/SYM-LOAD “A/RESMN
Break of LOAD/SAVE W
PSA None
PSD None
PST 4
REG c RO
D(*) All registers in the current bank
RES None
RUN N OH
B OH
T OH, 1T
SAV None
SFR c PO
D | All readable SFRs
STP None
STR None

(to be continued)

X This subcommand is assumed to be specified and is

executed when only the command body is entered.



(Cont'd)

Command | Sub- L
name command | Initial value
SYM A None
C None
p (%) All registered symbols
E All registered |ESYMBOLs
K All registered symbols
L None
8 None
M None
TRD F None
I None
TRF A=0XXXXH V=0XXH C=NC E=0XXH
TRG None
TRM ALL
TRS EXT
TRX OFF
VRY None
WRD B

X This subcommand is aséumed to be specified and is

executed when only the command body is entered.
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{3 Correspondence between numerics and radixes

This section explains the correspondence between the
numerics and radixes used when |E-7T8330-R commands are
entered. As described below., a unique radix is defined
for each numeric according to the function of each

command .

When the symbol used to represent a radix is not
specified, the numeric is processed according to the
defined radix. When a numeric is entered using a radix
other than those defined, the symbol representing the

radix is to be added.

Table 7-1 Correspondence between Numerics and Radixes

Representation Meaning Radix
word 16-bit numeric Hexadecimal: H
maskl16 16-bit mask data Hexadecimal: H
mask8 8-bit mask data Hexadecimal: H
maskd 4-bit mask data Binary: Y
pass8 B-bit pass count Decimal: T
bit 1-bit numeric Binary: Y
steplb Number of 16-bit execution Decimal : T
steps
point Number of 11-bit sample Decimal: T
frame pointers
number Sample timing Decimal: T
partition Address range Hexadecimal: H
expression Expression Hexadecimal: H
data-string Collection of bvte data Hexadecimal: H




CHAPTER 8 EXPLANATION OF COMMANDS

This chapter explains in detail the commands available in the

[E-78330-R in alphabetical order.

Conventions

0 : Iindicates that the underlined item needs to be entered

from the kevboard.

o <cr>: indicates that the return key (CR (ODH)} needs to be
pressed.

o <ESC>: lIndicates-that the escape key needs to be pressed.,

o *: Indicates that the chéracter on the right side of a

caret (") needs to be pressed while the control kev is

held down.
o N: Indicates the cursor.
o R/0: Read only
o R/W: Read/write
o W/0: “Write only

¢ The screen display and input examples in this manual apply

when a PC-9800 series personal computer is used as the host

machine.
o In the explanation of each command in this chapter., the
availability of the command for the individual prompts is

indicated as follows:

Example:

ASM C[word]

Radix | word:H

tre:0> | X | emu:0>1 X || brk:0> | O

Caution: The ASM command is available only when prompt brk:0

appears.



8.1 Line Assembly (ASM)

ASM [word]

Radix word: H

tre:0> | X | emu:0> | X | brk:0>| O

word: Start address for assembly

The ASM command enables the user to medify memory contents

in mnemonics starting at the address specified in word.

When ASM <cr> is specified, the address next to the
previously assembled locations is assumed as the start

address.
See Chapter 10 for details on the assembler specifications.

Example: Changing memory contents starting at address 200H

brk:0>ASM 200H <cr>

0200 NOP < Displavs mnemonic before change.

55
0201 NOP

Warning! (304) Generate code? (Y/N) N <¢r> -~ Causes warning because
= MOVW Q?,QEEZQ <CR> Saddrp is performed for
Warning! (304) Generate code? (Y/N) Y_<cr>

odd-numbered address.
1C 23 ~«— (Generates code., but operation is
0203 NOP unpredictable.
= QBQ_%QQH_SQLZ ~«— Goes back to location before current
Caution! (303) location indicated by current location
0i00 NOP counter, so displays Caution.

= MQ% ?I:EEH <cr> < Displays Error because of invalid
Error! (302)

. mnemonic.
= MOV R1.#0FFH <gr>

B FF
g102 NOP
= 53_5%%?_5913 ~— Generic object code is generated.
Caution! (303) Displays Caution.
2C 00 05
0105 NOP
= END <cr>

brk:0>H

X The numbers in parentheses indicate the error message Nos.
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8.2 Setting of Bus Event Detection Conditions (BRA)

BRA [A=mask16][V=mask81[C=status][E=nmaskd]

= D b —

Radix mask16:H maskd:Y mask8:H

tre:0> | X || enu:0> | O | brk:0>| O

BRA 1: Specifies event detector 1.

BRA 2: Specifies event detector 2.

BRA 3: Specifies event detector 3.

BRA 4: Specifies event detector 4.

mask16: 16-bit detection address {(up to two)
mask8: 8-bit detection data '

status: Detection status

mask4: d-bit external data

The BRA command sets bus event detection conditions.

There are four event detection conditions: address., data.,

status, and external data. They are ANDed when detected.

Four event detectors are provided for detecting a bus event,.
One of the four different detection condifions can be

selected by specifving a number in the subcommand.
When BRA n <cr>(N°te) is entered, the detection conditions
set for a specified bus event detector are displaved, and an

interactive setting mode is entered.

Note: n is a number 1 to 4.



Up to two addresses can be set as address conditions.
separated from each other by a space. When two addresses T
are specified, they are ORed. If no address condition is

specified, addresses are regarded insignificant.

Data condition is specified with 8-bit mask data. Because
of the bus structure, low-order 8 bits of data are valid for
addresses OH to FDFFH. If the data condition is omitted.

data are regarded insignificant.

The status condition is selected out of the following bus
cycle attributes. If the status condition is omitted, the

status is regarded insignificant.

oP: Op code fetch
RW : Read/write

R: Data read

W: Data write

RWP: Data read or write by program : ﬁ}
RP: Data read by program ’
WP : Data write by program

RWM: Data read or write by macro service

RM: Data read by macro service

WM Data write by macro service

NC: All fetch, read, or wrife operations .

The external data condition is set with 4-bit mask data for
the external data applied to external sense clips 5 to 8.
If the external data condition is omitted, the external data

is regarded Iinsignificant.

Figure 8-1 shows the configuration of a bus event detector.



Fig. 8-1 Configuration of a Bus Event Detector
There are four event detectors BRA1l to BRA4, each made up of

the following comparators. One of the four detection

conditions can be selected by specifving a number in the

subcommand.

Address bus Data bus Status signal External data

External data
comparator

Status
comparator

Address Data
comparator comparator

BRAn output
(n =1 to 4)

Example 1: Displaving current conditions

brk:0>BRA_<cr>
(BRA1} (BRAZ2) (BRA3) (BRA4)
A OXXXH OFE40H., OXXXXH T8XXH
-—- 1F00 -— -—-
V OXXH 0XXH 0XXH OXXH
C RW RWP NC RW
E o101Y OXXXXY OXXXXY 1000y
brk:0>N



Example 2:

brk:0>BRA 1 <gr>

A OXXXXH
V  OXXH
C NC
E OXXXXY
A = OXXXH <cr>
V = 2gr>
oP (OPecode fetch) RP
RW (Read Write) WP
R (Read) RWM
W (Write) RM
RWP (Read Write by program) WM
NC
C = BW <cr>
E = 100H <¢r>
Input data error. (104)(N°t8)
E = 100 <gr>
brk:0>M
Nete: The numbers in parentheses

Nos.

Example 3:

Setting break conditions

Setting conditions

interactively

(Read by program)

(Write by program)

(Read Write by Macro service)
(Read by Macro service)
(Write by Macro service)

{(Ne condition)

~— Sets C to RW.

~«— Sets 4-bit mask data to 4H.

in ocne |ine

brk:0>BRA 2 A=0FE40 1F00 C=RWP <cr> -— When target program reads or

brk:0-K

writes data from/to memory
location at address OFE40H or
1FOOH, event is generated.

indicate the error message



8.3 Setting of External Data Detection Conditions (BRD)

BRD [HASk4]

Radix | MASK4:Y

tre:0> | X (| emu:0> | Q|| brk:0> | O

mask4: Signal level on external sense clips 1 to 4

The BRD command sets the external input signal level to be
detected.

When BRD <cr> is entered., the current detection level is

displaved.

Example 1: Setting the detection level on external sense
clips 1 to 4 to 3H

brk:0>BRD 3H <cr>

brk:0-H

Example 2: Displaving the set detection level
brk:0>BRD <cr>

o011y

brk:0>H



8.4 Trigger Condition Setting (BRM)

[BRAT1I[BRAZICBRASICBRA4ILBRDICBRSII[BRS2ILBRS3]IEBRS4]
BRM [ﬁ;} J—]

FF

trc: 0> X |l emu:0> QO || brk: 0> O

BR? Note) . T i456r condition

OFF: Cancels trigoger conditions.

Note: BR? indicates BRA1. BRAZ2. BRA3., BRA4. BRD. BRS1.
BRS2. BRS83., and BRS4 trigger conditions.

The BRM command selects one of the outputs of bus event

detectors BRA! to BRA4, a program execution detector. and

external data detectors as the trigger signal. More than

one trigger condition can also be specified, separated from

each other by a space. These trigger conditions are ORed,

When BRM OFF <c¢cr> is entered., no trigger signal is

generated.

When BRM <cr> is entered. the current trigger conditions are

displaved.

Example 1: Setting trigsger conditions

brk:0>BRM BRD BRS2 <cr> ~— Sets BRD and BRZ.
brk:0>H

Example 2: Displaving BRM trigger conditions

brk:0>BRM <cr>
BRD BRSZ ~— Displays current conditions.
brk: 0>



8.5 Setting of Program Execution Detection Conditions (BRS)

1

BRS [ 2 FllA=word]
3
4

Radix word: H

tre:0> | X || emu:0> | O || brk:0> | O

BRS 1: Specifies event detector 1.
BRS 2: Specifies event detector
BRS 3: Specifies event detector
BRS 4: Specifies event detector

oW N

word: Detection address

The BRS command sets an address for the program execution

detector.

A detection address is set for each event detector.
Addresses set in event detectors must be at least five bytes

apart from each other.

If two address points are set at an interyal of less than
five bvytes, the second point of them cannot sometimes be
detected.

Example 1: Displaving current conditions

brk:0>BRS <c¢cr>
(BRS 1} (BRS 2) (BRS 3) (BRS 4)
A OFDOOH DAOQOH 8000H 100H

brk:0>N
Example 2: 8Setting an address for BRSI

brk:0>BRS | A=7800 -~ Generates event when instruction at address T&0O0H
brk:0>M is executed.



8.6 Setting of Checkpoint Conditions (CHK)

REG

BR? [ sir J—]
CHK [*[G partition }]

FF

Radix partition:H

tre:0> | X || enu0> | O | brk:0> | O

REG: Specifies a register.

sfr: Specifies up to five SFR names.
partition: Specifies an internal RAM range.
BR?Note).  check condition

OFF: Cancels the setting.

Note: Check conditions are BRA1., BRAZ., BRA3. BRA4. BRD.
BRS1., BRS2., BRS3., and BRS4. Two or more conditions
can be specified at a time, separated from each other

by a space.

The CHK command stops the emulation CPU temporarily when a
specified event condition is detected, traces register., SFR,

or internal RAM contents, then restart the emulation CPU.

Trace data for the checkpoint are dispilaved in the frame
. next to the checkpoint. Note that if the event condition

is BRA, a sliprage may occocur.

When CHK OFF <¢r> is entered., the set checkpoint is

canceled.



Example 1: Specifying registers for the checkpoint

. brk:0>CHK BRA1 BRSZ REG <¢r> ~— Traces register contents when BRAl or
brk:0>1 BRS2Z event occurs.

Example 2: Canceling the checkpeocint setting.

brk:0>CHK OFF <c¢r>
brk:0>M

P



8.7 Clock Selection (CLK)

1 -
CLK [*|: }]
U

tre:0> [ X [ emu:0> | X || brk:0>| O

| :
uU:

Clock in the emulator

User-defined clock

The CLK command selects a clock source of the clock signal

to be supplied to the emulation CPU., and resets the

emulation CPU. One of the following clock sources is
selected:
(1) Clock in the emulator (CLK [}

(2

When a 16-MHz crystal resonator is connected to the
emulation CPU, the cliock in the emulator must be

specified (CLK | command).
User-defined clock (CLK U)

When debugging is performed Qsing a clock with a
frequency of other than 16 MHz (16 MHz at maximum). the

user—-defined clock must be specified (CLK U command).

When the user—-defined clock is specified, a crystal
resonator having a frequency twice higher than the
clock signal used must be connected to the socket

(OPCK) on the emulation board in the: |[E-T8330-R.
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Example: To operate the emulation CPU at 12 MHz., a

24-MHz resonator must be connected.

Remarks 1. The clock in the emufator is used when the
IE-78330-R is started.
2. When CLK <¢r> is entered, the name of the
current clock source is displaved.
3. Clock signals can only be supplied from the
IE-78330-R. (The target svstem cannot

supply clock signals.}

Example 1: Specifvying a clock source

brk:0>CLK Y <cr> «— Specifies user-defined clock.
brk:0>R

brk:0>CLK <cr> ~— Specifies clock in emulator (16 MHz).
brk:0>8

Example 2: Displaving the clock setting state

brk:0>CLK <cpr> < Displavs specified clock source.
Internal ~«— When clock in emulator is specified
brk:0>8 :

brk:0>CLK <cr> ~— When user~-defined clock is specified
User
brk:0>E



8.8 Display of Elapsed Execution Time and Number of Executed
Instructions (CNT)

CNT

tre:0> | X || enu:0> | X (| brk:0> | O

The CNT command measures and displavs an elapsed execution
time and the number of instructions executed between the ENB
point and the DSB point or between the ENB point and the

trigger point.

The results of measurement do not include the delay set with
the DLY command.

The elapsed execution time can be measured in the range of
400 ns to 858 seconds (approximately 14 minutes). and

instructions ranging from 1 to 65535 can be counted.

Example 1: Displaying elapsed execution time and the number

of executed instructions

brk:0>CNT <cr>
Emulation Time = 3min 12sec 500msec 000.0 usec = Displays elapsed
execution time.

Instruction Stop = 289317 ~— Displavs number of
brk:0>R executed instructions.
Example 2: Dispiaving a message when an overflow occurs
brk:0>CNT <gr> (

Emulation Timer overflow. (200) NOtiL ) < Timer overflows.

Instruction counter overflow. (201) ote ~— Counter overflows.
brk:0>R
Note: The numbers in parentheses indicate the error message

Nos.



8.9 Creation of Command File (COM)

file
COM P&ﬂ: ]ﬂ
, CON:

tre:0> | Ol emu:0> | O brk:0>| O

file: File name
LST: Printer
CON: Console

The COM command opens a specified device to hold entered

commands.

When COM file <cr> is entered., input commands are saved in

the specified file.

When the extension of a file name is omitted, .STR is

automatically added te the file name.

When COM LST: <cr> is entered., input commands are output to

the printer.

To start command output, enter *0.

To stop command output., enter 0 again.

After a file or printer is opened by a COM command., be

sure to close the device by entering COM CON: <cr> when

necessary data have been output to the device.



Example 1: Opening a file named SAMPLE.STR in drive B

‘brk:0>COM B:SAMPLE.STR <cr>
brk:0>H

Example 2: When there is a file having the same name as the

file to be opened in drive B

brk:0>COM _B:SAMPLE.STR <g¢r>
File already exists. (513) NOte) B.caMpiE STR Detete? (Y or N):Y <cr>
brk:0>0

If there ie a file named SAMPLE.STR with read and write

attributes in drive B, the above message appears.

When Y <ecr> is entered in response to the message., the

existing file is deleted, and a new file is created.
Specification other than Y <cr> does not open a file.

Example 3: When a file cannot be opened

brk:0>COM B:SAMPLE.STR <ﬁt> )4— Specifies name of file with R/0 attribute.
(507) ""°'¢’  B:SAMPLE.STR

Read only file.
brk:0>M

When a file named SAMPLE.STR with the R/0 attribute is
present in drive B, the above message appears. and the

command is ignored.

Example 4: When the printer is opened normally

brk:0>COM LST: <¢gr>
brk:0>R

Note: The numbers in parentheses indicate the error message

Nos .



Example 5: When the printer cannot be opened normally

brk:0>COM tST: <cr> Notos

Printer used by other command. (109) ote
brk:0>
1f the printer is not available because it is being used by
ancther command (process)., the above message appears. and
the command is ignhored.
Note: The number in parentheses indicates the error message

No .

Example 6: Command output started by entering *0

brk:
brk:
brk:
brk:
brk:
brk:

—

0>COM B:SAMPLE.STR <cr> ~— Qpens file named SAMPLE.STR in drive B.
0>RES <cr>

0>20 CiLK U <¢cr> ~<— Enter "0 at beginning of command line.
0>0UT ON <c¢r> -

0>

0>*0 < Enter *0 when command input is prompted.

Output to SAMPLE.STR

In the above example, the commands from the command (CLK U)

fol

lowing *0Q input after the file is opened to the command

(QUT ON) immediately before another *0 input are ocutput to

the

file.



8.10 Display of CO Coverage Measurement Results (CVD)

D
CVD [{ }[partition]]
K

Radix partition : H

tre:0> | X [ emu:0> | X | brk:0> | O

CVvD D: Displays measurement results.
CvD K: Initializes measurement results.
partition: Displav/initialization range

The CVD command displays or initializes the results of CO

coverage measurement.

When CVD <e¢r> is entered, the results of CO coverage

measurement are displaved.

(i) CVvD D command

CVD [DIpartition]]

Radix partition @ H

trei0> | X [ emu:0> | X | brk:0>{ O

cvD D: Displays measurement results.

partition: Display range

When a display range is specified, the percentage of
executed instructions to the instructions in the
specified range is indicated, and the range is

displaved in 2-byte units.



When CVD D <¢r> is entered., the percentase of executed
instructions to the instructions in the mapped range
is indicated, and the rrogram execution map for the

64K-bvte memory space is indicated in 64-byte units.

In a display of the CO coverage measurement range., an
asterisk (X) indicates that the instruction at a
corresponding location has been executed. A period
(.) indicates that a corresponding location is mapped.
Blank parts are unmapped locations. A question mark
indicates that a corresponding location is not mapped.

but executed by the program.

Example 1: Displaying results of measurement

brk:0>CVD D <prp>

addr 000 100 200 300 400 500 800 700 800 900 ADO BOO COO DOD EOO FOO
0000  sesdkskoloioradorork , dok sekkek, ... .. KKK oRRACK KR Rkokok ok skokokskeokskdckokk Rorokokkek
1000 seisokkeioksiorkoRork soklekiekiolorickokRokr otk . .. .. L. L
2000 1771?11

3000

4000

5000 ......

6000 okskderkoorickkkx 72772

7000

OO0 L e e e e e e e e e e

FOOD i i i e e e e e e e e e e e e
Coverage 19.3%
brk:0>M

Example 2: Displaving results of measurement with

range specification

brk:0>C¥D D 300,4FF<cr> ~— Displays results of measurement for addresses 300H

to 4FFH.
addr 00 IF 20 3F 40 bF 60 TF
0300 skikiorkkkiokkkikokk skpkkkokkokkokkolorerk skekdokookskskskskokokkokkok okl Aok KRR R R okok
0380 ldioloRdcRICRRRRRR KK, . oo e Fooiok AokaokaokokokorkeRKk oK

0400 sokioksopkksRoRok SRR R R ORORR  RREokeckaoksorokskokokrok koo kokkok kKK
0480 skioksiokkssolelkok  soeloolooRk R Rorkokk Rk kkorokkk koo kok R kokkk
coverage 89.8%

brk:0>l



(2)

CVD K command

CVD K [partition]

tre:0> | X || emus0>| X [ brk:0> | O

CVD K: Initializes measurement results.

partition: Initialization range

The CVD K command initializes the results of CO

coverage measurement.

When CVD K <cr> is entered. the entire space is

initialized.

Example: Initializing resuits of CO coverage

measurement

brk:0>CVD K 30Q.4FF <cr>
brk:0>B



.11 Manipulation ef CO Coverage Measurement Range (CVM)

A [partition]
CVM [*I:[D][partition] ]
K [partition]

Radix partition:H

tre:0> | X ([emu:0> | X | brk:0>1 O

CVvM A: Specifies an additional measurement range.
CVM D: Displays a measurement range.

CVM K: Cancels measurement range specification.
Partition: CO coverage range

The CVM command adds., displays and cancels a CO coverage

measurement range.

When CVM A partition <cr> is entered, the specified range

is added to the current CO coverage measurement range.

When CVM D <¢r> is entered, the entire CO coverage

measurement range is displaved.

When CVM D partition <ecr> is entered., the specified CO

coverage range is displaved.

When CVM K <¢r> is entered, the entire CDO coverage
measurement rangse is canceled, and the measurement results

are initialized.

When CVM K partition <er> is entered, the specified CO
coverage rande is canceled, and the measurement results are

initialized.



When a coverage measurement range is diseplaved, parts
marked with a period (.) are in the CO coverage measurement

range, and blank parts are outside the range.

Loading object data with the LOD command automatically adds

the loaded addresses to the coverage measurement range.

Example 1: Specifving a CO coverage measurement range

brk:0>CVM A 8000,0EFFF <cr> ~«— Specifies measurement range from
brk:0-M addresses 8000H to OEFFFH.

Example 2: Displaying a CO coverage measurement range

brk:0>CVM D <cr>

addr 000 100 200 300 400 500 600 700 800 900 AGO BOO COO DOQ EQQ FOQ
D000 e e e e e et e e e e e
00 1
2000

3000 :}— Noet in the CO coverage measurement range

4000

5000 ....

6000 ..........c...n.

7000

FOO0
brk:0>H

Example 3: Canceling the current CO coverage measurement

range

brk:0>CVM K <cr>
brk:0>H



8.

12

Disassembly (DAS)

ord
DAS [ }]
partition

trc:0> | X | emu:0> | X | brk:0> | O

word: Disassemble start address

partition: Disassemble address range

The DAS command displays the contents of memory starting

at a specified address in mnemonics.

When only a start address is specified. 11 lines of
instructions stored in memory locations starting at the

specified address are displaved.

When a start and end address are specified., the memory

contents in the specified range are displaved.
When DAS <cr> is entered, 11 lines of instructions starting
at the address next to the instructions displaved in the

previous disassembly operation are displaved.

See Chapter 10 for the specifications of disassembler.

Example: Displaving disassembled code
brk:0>DAS 100 <cr> < Displays 11 lihes of memory
Addr Object Mnemonic contents starting at address 100H.
0100 B& 00 MOV RO, #0H
0102 B9 01 MOV R1.#1H
g111 00 NOP
brk:0>W



8.13 Display of Directory (DiR)

DIR [filel

tre:0> | O emu:0> | O | brk:0>{ O

file: File name

The DIR command displays the names of directories and

files.

When the file name is omitted, the names of all files in

the current directory in the current drive are displaved.

Directory names are displayed enclosed in < >,

When a drive name s specified, the names of files on that
drive are displaved. File names can also be displaved by

specifying a directory path name or simeply a file name.

Example 1: Displaving the names of all directories and

files in the current drive

brk:0>DIR <cr>
Directory = A:¥
COMMAND COM PRINT SYS RSDRYV SYS CONFIG SYS FORMAT EXE

SPEED COM SETUP STR IE78330 COM SYMDER EXE <TEST >
brk:0>H
Example 2: Displaving the names of directories and files

for a specified path name

brk:0>DIR ¥TEST =<cr>

Directory = A:¥TEST

<, > <,. > TEST1 HEX TEST! DBG
brk:0>m )



8.14 Setting of Trigger Point (DLY)

F
DLY [‘|:M }]
L

tre:0> | X || enu:0> | O I brk:0> | O

F: 8Sets the trigger point at the beginning of trace memory
or sample memory.

M: Sets the trigger point at the middle of trace memory or
sample memory.

L: Sets the trigger point at the end of trace memory or

sample memory.

The DLY command places the trigger point set with the BRM
command at the beginning, middle, or end of trace memory or
sample memory. According to the trigger point position.
the trace range for the real-time tracer or the internal

RAM data sampler is selected.

The position of the trigger point is selected from the

following three points:

Beginning of trace memory or sample memory: F
(The real-time tracer or internal RAM data sampler

traces data following the trigger point.)

Middle of trace memory or sample memory: M
{The real-time tracer or internal RAM data sampler

traces data bhefore and behind the trigger point.)



End of trace memory or sample memory: L
(The real-time tracer or internal RAM data sampler

traces data preceding the trigger point.)

When DLY <cr> is entered, the current setting state is

displaved.

Example 1: Placina the trigger point

brk:0>DLY F <¢r> - Places trigger point at the beginning of trace
brk:0>l memory or sample memory.

brk:0>DLY | <cr> < Places trigger point at the end of trace memory
brk:0>N or sample memary.

Example 2: Displaying trigger point setting state

brk:0>DLY <c¢r>
Trigger point F M L
' B
Trace memory = ----—-=-- X-> == {ndicates current position of trigger
brk:0>H point with X.



.15 Execution of Sub-process (DOS)

DOS

trci0> | Ol enu:0> | O || brk:0> | O

The DOS command executes a command processor as a sub-
process. The command processor to be executed has a file
name set in COMSPEC in the environment character string
table which was specified with the shell command in
CONFiG.8YS at the MS-DOS or PC DOS environment setup, By
the DOS command., the control program is stopped

temporarily.

If there is no file registered in COMSPEC. the path
specified in environment setup is used to search and
execute COMMAND.COM which is the standard command processor
of the MS-DOS and PC DOS.

if the command processor cannot be searched. no sub-process

is executed.

| f COMMAND.COM which is the standard command processor of
the MS-DOS and PC DOS is executed as a sub-process.
EXIT <¢r> must be entered to return controf to the control

program.

Example: Executing a sub-process

brk:0>D0OS_<cr> < Passes control to OS.

A> ~— Prompt of OS appears.

A>EXIT <gr> < Passes control to control program.
return from child

brk:0>R <~ Prompt of control preogram appears.



.16 BSetting of Disable Conditions (DSB)

[BRA1I[BRAZI[BRA3I[BRA4ICBRDILBRS11[BRS2][BRS3I[BRS4]
DSB [‘[ﬂ }]

FF

tre:0> | X (|emu:0>{ O || brk:0> | O

BR?(NOte): Disable condition

OFF: Cancels the disable conditions.

Note: BR? is BRAl., BRA2. BRA3., BRA4, BRD., BRS!., BRS2,
BRS3, or BRS4 disable condition.

The DSB command sets disable conditions,

When a disable condition is satisfied, no trigger signal is
cutput until the next enable condition is satisfied even
when the trigger condition is satisfied.

When sequential enable conditions are set, all the
conditions are cleared, and they are detected again

starting from ENBI1.

Multiple disable conditions can be specified., separated

from each other by a space.

When DSB <cr> is entered., the current disable conditions

are displaved.

When DSB OFF <ecr> is entered., the current disable

conditions are canceled.
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Example 1: Setting disable conditions

brk:0>DSB BRAI1 _BRAZ <cr> ~<— Sets BRA1 and BRAZ as disable conditions.
brk:0>1

Example 2: Displaving setting state

brk:0>DSB <cr>
BRA1 BRAZ2 ~«— BRA1 and BRAZ are set.
brk:0>N



8.17T Setting of Enable Conditions (ENB)

1 [BRA1I[BRA21[BRAS]{BRA41[BRDILBRS11[BRS2][BRS3ILBRSA4]
eno {31 ] - 1
3

ON

tre:0> | X ffemu:0> | O | brk:0> | O

ENB 1: Specifies enable 1.
ENB 2: Specifies enable 2.
ENB 3: Specifies enable 3.

BR?(NOte 1): Enable conditioen

ON: Specifies each enable condition to be passed.
The ENB command sets enable conditions.

If the enable condition is satisfied entering the enable
state, a trigger signal is outeput when the trigger

condition is satisfied.

Multiple enable conditions can be specified, separated from

each other by a space.

When more than one enable point is specified, that is.
sequential enable specification is made, a trigger becomes
valid only when ENB1, ENB2, and ENB3 have been passed in_
that order.

If an event specified by the DSB command occurs while
sequential event detection is being performed in order of
ENB1., ENB2, and ENB3, the events detected by that time are
invalidated., and the events must be detected again

sequentially from the first.
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When ENB n ON <cr>Note 2) 1o oniered, the enable condition
is passed and the next enable condition becomes valid.

That is, the enable condition is assumed to be satisfied
irrespective of whether the enable points have been passed.
When ENB1 ON <cr> and ENB2 ON <cr> are entered., for
example, only the ENB3 condition needs to be satisfied to

cause a trigoer.

When ENB n <cr>(N°te 2) is entered., a specified enable

condition is displayed.
When ENB <cr> is entered, the set state is displaved.

Notes 1. BR? is BRAiI., BRAZ2., BRA3, BRA4., BRD. BRS1., BRSZ2.
BRS3., or BRS4 enable condition.

2. n is a number from 1 to 3.

Example 1: Setting enable conditions

brk:0>ENB 1 BRA1 BRSt <cr> -~— Sets enable condition 1 to BRA! and BRS!.
brk:0>H

brk:0>ENB 3 BRA4 <gr> ~«— Sets enable condition 3 to BRA4.
brk:0>H '

Example 2: Displaving the ENB! set state

brk:O>ENB 1 <cr>

1 BRA1 BRS1
brk:0>W

Example 3: Displaving all enable conditions

brk:0>ENB <cgr>
1 BRA1 BRS1

2 ON

3 BRA4
brk:0>N



8.18 Display of Event Detector Setting State (EVN)

EVN

tre:0> | O || emuz0> | O [ brk:o> | ©

The EVN command displays the event set state.

The event set state is displaved in two screens. On the
first screen, "Next ? (Y/N)" appears to ask the user
whether to shift to the next screen.

When Y <cr> is entered, the next screen appears.

When N <cr> is entered., the command terminates.



Example: Displaving the event state

brk:0>EVN _<cr>

Enablel ENB1 ON
EnableZ2 ENB2 ON
Enabled ENB3 ON
Disable DSB OFF
Trigger BRM BRA1 BRSI1
Check point CHK OFF
Qualify trace TRX OFF

Pass count PAS 1T

Delay count DLY M
Trigger out OUT ON

External data BRD DXXXXY
Program execute BRS1 A=0XXXXH
BRSZ A=0XXXXH
BRS3 A=0XXXXH
BRS4 A=0XXXXH
~<— Stopped here temporarily

Next 7 (Y/N) ¥ <cr> <~ Displays the next screen.

Bus detect BRA1 A=0XXXXH
V=0%XXH
C=NC
E=0XXXXY
BRAZ A=0XXXXH
V=0XXH
C=NC
E=0XXXXY
BRA3 A=0XXXXH
V=0XXH
C=NC
E=0XXXXY
BRA4 A=0XXXXH
V=0XXH
C=NC
E=0XXXXY



8.19 Termination of Control Program (EXT)

EXT

tre:0> 1 X [ emu:0> | X [ brk:0>| O

The EXT command terminates the IE-78330-R control program

and passes control to the 0S. Open files are all closed.

Example: Terminating the contrecl program

brk:0>EXT <cr>
A>N ~<— Prompt of OS appears



8.20 Display of Command History (HIS)

HIS

tre:0> | O || ewu:0> | O | brk:0> | O

The HIS command displays up to 20 command |ines most
recently stored in history memoryv together with their

command numbers in order of storage time.

Whenever a command is executed, it is recorded in history

memory automatically.

Toe read a particular command iine, !n <cr> is entered (n is
a command number) .

To read the latest command line, ! <cr> is entered.

To execute a read command., enter <cr> on that command |ine.
Example 1: Displavying commands recorded in history memory

brk:0>HIS <cr=>
1 LOD TEST
2 CLK

20 HIS
brk:0>H

Example 2: Reading a particular command by specifving

command number

brk:0>12 <cr> - Reads second command in history memory.
CLK <cr> < Enters <cr> to execute this command.
Internal

brk:0>H

its



8.
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Display of Command Help Screen (HLP)

HLP [command]

tre:0> | O

emu:0> | O | brk:0>

command:

The HLP command displavs a

Command body

a particular command.

When a command body
is displaved. When HLP <c¢r>

is displaved.

command body.

iist of commands or the usage of

To terminate the HLP command.

Example: Displaving a
brk:0>HLP <cr>
Command Table
ASM BRA
CHK CcvD
COM DAS
DOs ENB
HLP LOD
MEM MOD
PGM PSA
RES RUN
STR SYM
TRM TRS

is specified.

the usage of the command

is entered, a list of commands

<er>

then the svstem becomes

ready for

is entered.

input of a

list of commands and command usage

BRD
CVM
DLY
EVN
LST
MOV
PSD
SAV
TRD
TRX

HLP>DIR <g¢r> -« Specifies DIR command.

Exeplanation of DIR command

H E) <gcr>
brk:0>H

BRS
CLK
DsB
EXT
MAP
ouT
PST
SFR
TRG
VRY

~— Terminates help command.

36

BRM
CNT
DIR
HiS
MAT
PAS
REG
STP
TRF
WRD

~— Displays
command
list.




Locading of Object., Svymbols., and Debugging Environment (LOD)

LOD filelmodule name¥1[IDILCIL[SIIL$V]

tre:0> | X || emu:0> | X | brk:0> | O

file: File name

module name¥Noted: Module name

D: Specifies debugging environment.

C: Specifies object code.

S Specifies symbols.

gV Specifies verification.

Nete: When an |IBM PC series personal computer is used as

the host machine, a backslash (\) must be entered

instead of ¥.

The LOD command loads a debugging environment., object code.
and symbol table stored in specified files successively or

separately.

A required module can be specified to load a symbol table.

When $V is specified, verification is performed in loading.
An error detected during loading terminates the LOD

command .

When the high-speed download mode is specified at the start
of the 1E-78330-R., data are loaded through channel 4. |If
the printer is used by another process., however., the
following message appears., and data are locaded through

channel 1:

Select serial interface



Example 1: Loading a debugging environment., obiect code.

and symbols successively

brk:0>LOD_SAMPLE < >(Note)
Debug condition load (Y/N)?1 Y <— Asks if debugging environment is
debug condition load complete foaded. Enter Y.
obiect load complete
symbo!| table loading . ]
[
PURL | C load complete Normal termination messages
MODO1 load complete
MoDO2 load compiete
brk:0>M
Example 2: Loading a debugging environment
brk:0>_0D SAMPILE DBG D <cr> ~— Add switch D to end of command. -
debug condition load complete - Normal termination message 7 !
brk:0>M -
brk:0>1L0D SAMPILE 0 <gr> ~«— When extension of file name is
debug conditicon load complete omitted, .DBG is set.
brk:0>M
Note: If neither extension nor switch is specified. a
debugging enviroenment., object code. and svymbol table -
i
are loaded successively. :
Example 3: Loading object code
brk:0>L00 SAMPLE HEX C <cr> <~ Add switch C to end of command.
object load complete < Normal termination message
brk:0>N
brk:0>LOD SAMPLE € <cr> ~— When extension of file name is omitted. -
object load complete HEX is set.
brk:0>H

[f an error is detected while object code is being loaded.

onhe of the following messages appears:

(5]5)(Note)

Check sum error. ~— A checksum error is detected.

(515)(Note) ~— An invalid character is found in records.

(]OT)(NOte)

Bad character.

<~ An attempt was made to load data
into a memory area not mapped.

Non map area access.

Note: The numbers in parentheses indicate the error message

Nos .



Example 4: Loading a symbol table

brk:0>L0D SAMPLE . SYM S <cr> -~ Add switch S to end of command |ine.

symbof table loading ~<— Message telling start of symbol loading
PUBLIC load comelete <— Messages telling end of module
MODO1 lvad complete loading
MoDQ2 load complete
brk:0>H
brk:0>LQ0D SAMPLE S <cr> ~— When extension of file name is omitted.
svymbe! table loading SYM is set.
PUBLIC load complete
MODO# load complete
MoDQO2 load complete
brk:0>M
brk:0>L00 SAMPLE PUBLICY¥ MODQ2¥ S <cr> - When a maodule is specified.
symbol table loading only that module is toaded.
PUBLIC load complete
MoODOt pass
MoD02 load complete
brk:0>M
Example 5: When loading of a loaded symbol module is

attempted

brk:0>LOD SAMPLE 8§ <cr>
symbol table loading

PUBLIC Pass -~ Not loaded
MODG1 load complete
MoDa2 Pass ~— Not loaded
brk:0>M
Example 6: When an error is detected during loading

brk:0>LOD SAMPLE PUBLICY MODOZY¥ § <cr>

symbol table loading

PUBLIC load complete
MODO1 pass
MODO2 Falled. (518)(N°t8) < Message displaved when error is
brk:0>N detected during loading of module
block
Note: The number in parentheses indicates the error

message No.



8.23 0Qutput of Results to File (LST)

file
LST [-LSsT: }]
CON:

tre:0> | Oflenu:0> | O brk:0>{ O

file: File name
LST: Printer
CON: Console

The LST command opens a specified device to output the data

displaved on the console to the device.

When LST file <cr> is entered, the displaved data are saved
in the specified file. If the extension of the file name

is omitted, .TXT is set.

When LST LST: <er> is entered., the displaved data are

'output toe the printer.

The output of data is started by entering “P. Another

input of *“P stops data outeput.

After a file or printer is opened with the LST command. be
sure to enter LST CON: <¢r> to c¢close the device when the

data have been output.

Example 1: Opening a file named SAMPLE.TXT in drive B

brk:0>LST B:SAMPLE TXT <cr>
brk:0>M



Example 2: Whenh a file with the same name as the file to

be opened is present in drive B

brk:0>LST B:SAMPLE . TXT <cr> N ;
File already exists. (513) N°t®) pisaAMPLE.TXT Delete? (Y or N): Y <cr>

brk:0>H

[f a file named SAMPLE.TXT with the R/W attribute is

present in drive B, the above message appears.

if Y <cr> is entered in reply to the message, the existing

file is deleted, and a new file is opened.
|f other than Y <cr> is entered, no file is opened.

Example 3: When the file cannot be opened

brk:U>L§I_BLSAMELE+IKI_%ﬁL% , «— Specifies file with R/0 attribute.
(507) ""OY€7  B:SAMPLE.

Read onlty file.
brk: 0>

|f there is a file named SAMPLE.TXT with the R/0 attribute

in drive B, the above message appears, and the command is

ignored.

Exampele 4: When the printer is opened normally

brk:0>LST IST: <cr>

brk:0>H
Example 5: When the printer cannot be opened normally
brk:1>LST LST: <cr>
List device is used by other command. (10g) (Note)
brik:1>

| f the printer is not available because it is used by

another command {process). the above message appears. and

the command is ignhored.

Note: The numbers in parentheses indicate the error

message Nos.



Example 6: Command output by entering *P

brk:0>LST B:SAMPIE . TXT <cr> =~ Opens file named SAMPLE.TXT in drive B.
brk:0>RES <cr>

brk:0>2P CLK U <cr> ~ “P js entered at beginning of command line.
brk:0>QUT ON <cr> '

brk:0>M

brk:0>2P ~ *P js entered when command input is prompted.

—> Qutput to SAMPLE.TXT

In the above example. commands starting with the command
CLK U immediately after “P and ending with the command OUT
ON immediately before another input of *P are output to an

opened file.



8.24 Mapping (MAP)

— partition -
MAP I [4 OK —1
8K
16K
24K
- 32K
40K
48K
— b6k =

MAP ( [partition])

o=

Radix | partition:H

tre:0> | X || emu:0>| X | brk:0> | O

MAP |: Internal ROM

MAP T: Turbo-access-manager alternative memory
MAP W: Alternative memory

MAP R: Write-protected alternative memory

MAP U: User memory

MAP K: Cancels mapping (nonmarpping)

partition: Mapping range

The MAP command specifies attributes of memory used by the

target device.

For a memory area at OH to ODFFFH., the following memory

attributes are specified in 8K-bvyte units.

0 Internal ROM

o Turbo-access-manager alternative memory
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o Alternative memory
0 Write-protected alternative memory
o User memory

o Cancellation of mapping

For the 8K-byte memory area at OEOOOH to OFFFFH
(excluding the internal RAM and SFR areas). the following

memory attributes are specified:

o User memory

o Cancellation of mapping
Executing the MAP command resets the emuiation CPU.

The range of the area mapped to internal ROM can be changed
only with the MAP | command.

When only a subcommand is specified in command input., the

mapring range specified by the subcommand is displayved.

When MAP K <cr> is entered. all mapped areas except

internal ROM are canceled.

When MAP <cr> is entered., the current mapping state is

displaved.

Example 1: Setting mapping
brk:0>MAP | 8K <cr> ~ Allocates addresses OH to IFFFH te
brk:0>H internal ROM.

brk:0>MAP B 2000,3FFF <cr> =~ Allocates addresses 2000H to 3FFFH to

brk:0>H write-protected alternative memory.



Example 2: Displaving the mapping state

brk:0>MAP <cr>

0000-1FFF Internal ROM

2000-3FFF R/0 emulation

4000-5FFF R/W emulation

6000-7FFF User

8000-DFFF Turbo emulation

EQQO~FCTF Non map

FDOO-FEFF <internal RAM> -~— Indicates internal RAM space. This area

brk:0>HN cannot be manipulated with MAP command.
brk:0>MAP R <cr> < Displays write-protected alternative
2000-3FFF memory.

brk:0>N

Example 3: Canceling mapping

brk:0>MAP K 2000,5FFF <er> ~— Cancels mapping of addresses Z000H to

brk:0>MAP K Q,1FE <cr>N ) 5FFFH.

Mapping error. (106)( ote <~ Error occurs because internal ROM area
brk:0>R is specified.
Note: The number in parentheses indicates the error

message No.



8.25 Math (MAD

MAT expression

Radix | expression:l

tre:0> | O || emu:0> | Ol brk:i0>| O

expression: Specifies an expression.

The MAT command evaluates an expression representatiaon
coded in an operand., and displavs the results in
hexadecimal, decimal., octal., and binary notations in this

order.,

The following oprerators can be coded in the expression. Up

to 32 levels of parentheses are allowed.

) Highest

Ny ;

+ - Priority

AND |

OR XOR Lowest

All arithmetic and logical operations are performed with
16-bit integers. |[f an intermediate or final result of

an operation is longer than 16 bits, the bits ether than

the low-order 16 bits are discarded.

Example: OQOperation

brk:0>MAT SH+7H AND 17Q <cr> -~ Enters an expression.
OCH,12T.14Q.1100Y -~ Displays resuits of operation.
brk:0>N
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Memory Manipulation (MEM)

MEM C [wordl

word
MEM D [‘|: :l']

partition

MEM E [partition]

— F —
MEM - —partition data-strineg
L. G -
- M -
MEM 4 V rPartition word
- X -

Radix word:H partition:H data-string:H

tre:0> | X || emu:0> | x | brk:0> | O

MEM C: Changes memory contents.
MEM D: Displays memory contents.
MEM E: Checks memory.

MEM F: Initializes memory contents.
word: Start address

data~string: Data string

MEM G: Searches memory contents.
MEM M: Copies memory contents.
MEM V: Compares memory contents.
MEM X: Exchanges memory contents.
partition: Address range

The MEM command changes, displays., initializes, or searches
memory contents in units of a memorv length specified by
the WRD command.



When MEM <ecr> is entered., the contents of memorv are

displaved.
X When emu:0> appears., only MEM C and MEM D can be executed.

(1) MEM C command

MEM C [word]

Radix word:H

trc:0>} X Jemu:0> | O | brk:0>| O

word: Start address for change

The MEM C command changes the contents of memory
mapped at addresses OH to OFEFFH.

When the start address for change is specified in an
operand, memory contents starting at the specified

address are changed successively.

When the contents of a memory location is left
unchanged., <cr> is entered. To terminate change

operation., <cr>» or <ESC> is entered.

When MEM C <cr> is entered., the address next to the
memory locations for the previous change operation is

assumed as the start address for memory change.

Caution: When a command to change memory contents is
entered during trace (trc:0> mode) or
emulation (emu:0> mode)., execution of the

emulation CPU is temporarily suspended.



Example 1: Changing memory contents in bvtes
(When B is specified in the WRD command)

brk:0>MEM C 100 <cr> ~“— Changes memory contents starting at

0100 00 11 _<cr> address 100H.

0101 11 22 <cr> _

0102 22 _.<cr> <~ Terminates change of memory contants.
brk:0>R

Example 2: Changing memory contents in words
(When W is specified in the WRD command)

brk:0O>MEM_C 100 <cr> ~— Changes memory contents starting at
0100 1100 2211 _<¢ce> address 100H.
0102 3322 4433 <cr>

0108 9958 LSer> ~— Terminates change of memory contents.
brk:0>E

(2 MEM D command

word
MEM D [-i: }3

partition

Radix word:H partition:H

tre:0>{ X | enu:0> | O [ brk:0>| O

word: Start address for display
partition: Display address range

The MEM D command displays the contents of mapped

memory locations at addresses OH to OFEFFH.

When the start memory address for display is specified
in an operand., 11 lines of memory contents starting at
the specified address are displaved. When a memory
range for display is specified., the contents of the

range are displaved.



When MEM D <cr> is entered, 11 |lines of memory
contents are displaved., starting at the address next
to the memory locations for the previous change

ocperation.

On a byte basis. memory contents are displaved in

hexadecimal notation and ASCI| characters.

On a word basis., memory contents are displaved in

hexadecimal notation only.

Table 8-1 ASCI| Character Data Displaved in Bytes
Low-order 4 bits
o1 2 3 4 %5 6 7T 8 9 A B C D E F
2 ! " f % % & ¢ > x + , - ./
High- 3 c 1 2 3 4 5 6 7T 8 9 : ;< = > 7
order 4 @ A B C D E F 6 H i J K L M N O
4 bits 5 P @ R & T U VvV W X Y Z [ vV 1 +~ _
6 ' a b ¢ d e f @a nh i J k | m n o
7 P 9 r s &t u v w x y =z { | 1}
Example 1: Displaving memory contents in bytes

(When B is specified in the WRD command)

brk:0>MEM D 100Q,17F <cr> -~ Displays memory contents at addresses 100H to 17FH.

0100 00 01 02 03 Q04 05 06 07 08 09 CA OB OC OD QE OF ..o v vt

0110 30 31 32 33 34 35 36 37 38 39 3A 3B 3C 30 3E 3F 0123458789:; <=> 1
0120 40 41 42 43 44 45 46 47 48 49 4A 4B 4C 40 4E 4F @ABCDEFGH1 JKLMNO
0130 B0 51 52 53 54 55 5B 57_58 59 BA 5B 5C 85D BE 5F PQRSTUVWXYZabcde
0170 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F PURE%& O K+, -,/
Address Data (16 bytes) ASC|| characters
brk:0>H



Example 2: Displaving memory contents at addresses
100H to 12FH in words
{(When W is specified in the WRD command)

brk:O>MEM D 100, 12F <cr> = Displavys memory contents at addresses 100H to 12FH.
0100 0100 0302 0504 0706 0908 OBOA DDOC OFCE

0i10 3130 3332 3534 3736 3938 3B3A 3D3C 3F3E

D120 4140 4342 4544 AT46 4948 AB4A 4C4D 4F4E

brk:0>H

(3) MEM E command

MEM E [partition]

Radix partition:H

tre:0>{ X |l emu:0>| X jjbrk:0>| O

partition: Address range to be checked

The MEM E command checks the mapped memorv area at
addresses OH to OFETFH.

A particular memory area can be checked when a range
to be checked is specified in an operand. or whole

mapped memory can be checked when MEM E <gr> is

entered.

Example: Checking memory

brk:0O>MEM E OXXX <cr> ~<— Checks memory at 0000H to OFFFH.
complete ~— Normal termination message
brk:0>N

brk:0>MEM E 1000,1FFF <cr> - Checks memory at 1000H to 1FFFH.
1021 <= |Indicates address at which error
brk:0>R is detected in memory check.

{f an error is detected, the subsequent locations are

not checked.



{(4) MEM F command

MEM F partition data-string

Radix partition:H data-string:H

trei0>{ X | emus0> | X || brk:0>| O

partition: Address range for initialization

data-string: Iinitialization data

The MEM F command initializes the contents of the
mapped memory area at addresses OH to OFETFH with

given data.

Up to 10 data strings can be specified. Mask data can
be coded as initialization data. When mask data are

specified, the masked bits are left unchanged.

Example 1: Ilnitializing memory contents with data
strings in bytes
(When B is specified.in the WRD command)

brk:0>MEM F 100,1FF 1.,2,3,4,5,6,7,8,9,0 <cr> =~ Initializes memory contents at

brk:0>H addresses 100H to I1FFH to byte
data strings of 1, 2, 3., 4., 5,
6, 7, & 9, 0.

brk:0O>MEM D 100, 1FF <ctp>

0100 01 02 63 04 05 06 O7 08 09 00 01 02 03 04 05 0B ... .. .iivun

0110 07 08 09 000 D203 0405068 0708090001 02 .............

0120 03 04 05 06 0T 08 09 Q0O O1 D2 03 D4 05 06 Q7 08 .............

OIEQO 05 06 07 08 09 00 07 02 03 04 05 08 07 08 Q%3 00  .............
01FO 01 0203 04050607 08090001020304050 .............
brk:0>M



Example 2:

Initializing memory contents with mask
data

brk:0>MEM F 100, 11F 3X <cr>

brk:0>R

Example 3:

brk:0O>MEM D 100,13F <cr>

0i00 31 32 33 34 35 36 37
0110 37 38 39 30 31 32 33
0120 03 04 05 06 07 08 09
0130 09 00 01 02 03 04 05

brk:0>0

brk:U>M_E_M F 100, 17F 1,2.3,4,5,65,7.8,9,0 <cr>

brk:0>M

Displaving memory contents after

initialization

38 39 30 31 32 33 34 35 38 12345678901234586
34 35 36 37 38 39 30 31 32 7890123456789012
00 01 02 03 04 05 06 07 08  ................
06 0T 08 09 00 01 02 03 04  ....... .. .unnn

Remark: When memory contents are initialized with

mask data 3X, the low-order four bits are

not

initialized, as shown in the above

example.

Example 4:

Initiatizing memory contents with data
strings in words

{(When W is specified in the WRD command)

brk:O>MEM D 100, 17F <cr>

0100
0i10
0120
0130

0170
brk:0>N

0001 0002 0003 0004
00068 0000 0001 0002
0007 DOO8 0009 0000
0005 0006 0007 0008

0007 0008 0009 0000

data strings of 1, 2, 3, 4,
6, 7. &, 9. 0.

0005 0006 OOOT ©DOD8  .............
0003 0004 0OOS 0006  .............
0001 0002 0003 0004  .............
0008 0000 ©00t gooOZ2 .............

0001 0002 D003 0004  .............

< |Initlalizes memory contents at
addresses 100H to 17FH to word



Example 5: fnitializing memory contents with mask

data

brk:0>MEM F 100, 11F 808X <cr>

brk:0>MEM D 100, 13F <cr>

0100 8081 8082 8083 8084 8085 8086 8087 8088  .............
0110 8089 8080 8081 8082 8083 8084 808% 8086  .............
0120 0007 0008 0008 0000 0001 0002 0003 0004 ... .....
0130 0005 0006 0007 0008 0009 0000 0001 D002 .. ...........
brk:0>H

Remark: When memory contents are initialized with
mask data 808X, the low-order four bits are
not initialized, as shown in the above

example.

(5) MEM G command

MEM G partition data-string

Radix partition:H data-string:H

trc:0> | X {emu:0> ] X || brk:0> | O

partition: Address range to be searched

data string: Data string to be searched for

The MEM G command searches the mapped memory locations
at addresses OH to OFE7TFH for specified data strings.

Up to 10 data strings can be specified as the data to
be searched for. Mask data can be coded as the search

data.



Example 1: Searching memory contents in bytes

(When B is specified in the WRD command)

brk:0>MEM G _100,11F 30Q0,31,32 <¢cr> ~ Searches memory at addresses 100H te¢ 11FH

0109 for consecutive data strings 30, 3%, and 32.
0113 } Addresses at which data strings are found
011D

brk:0>H

brk:O>MEM D 100, }1F <er>
0100 31 32 33 34 35 36 37 38 39 30 31 32 33 34 35 36 1234567890123456
0110 37 38 39 30 31 32 33 34 35 36 37 38 39 30 31 32  7890123456789012

brk:0>M

Example 2: Searching memory contents in words

(When W is specified in the WRD command)

brk:0>MEM G 100,12F 12,13,14 <cr> - Searches memory at addresses 100H to 12FH
0124 for consecutive data strings 12, 13, and 14.
brk:0>N '

brk:0>MEM D 100Q,12F <cr>

0100 go00 0001 0002 0003 0004 Q005 0006 ODDOT ... iviennnn,
0110 0008 0009 ODOA 0O00B 000C 600D QOOE QOOF ... . eunn....
Q120 0010 0011 0012 0013 0014 0015 0016 QOIT ... ... ..ot
brk:0>M

(6) MEM M command

MEM M partition word

Radix partition:H word:H

tre:0> | X || emut0> | X || brk:0> | O

word: Start address of copy destination

partitioen: Address range of copy source

The MEM M command copies memory contents in the mapped
area at addresses OH to OFETFH.



The memory contents of a specified copv range are
copied to the copy destination starting at the

specified addresses.

Example: Copying memory contents

brk:0>MEM M 100,10F 120 <cr> =— Copies memory contents at addresses 100H to

brk:0>M 10FH to memory locations starting at address
120H.
brk:0>MEM D 1Q0,13F <cr> «— Displays memory contents after copy operation.
0100 31 32 33 34 35 36 37 38 39 30 31 32 33 34 35 36 1234567890123458
0110 37 38 39 30 31 32 33 34 35 36 37 38 39 30 31 32 T830123456783012
0720 31 32 33 34 35 36 37 38 39 30 31 32 33 34 35 38 12345678380123456
0130 09 00 01 02 03 04 05 06 07 08 09 00 01 02 03 04 ... ..
brk:0>M
(7) MEM V command

MEM V opartition word

Radix partition:H word:H

trei0> | X | emui0> | X || brk:0> | O

partition: Address range of data with which the data
specified with the start address are
compared

word: Start address of compared data

The MEM V command compares data in the mapped memory
area at addresses OH to OFETFH.

The data in a specified memory range are compared with
the data at a specified start address and subseguent

addresses.

lf the data do not match., discrepant data and their

addresses are displaved.



R

Example: Comparing memory contents

brk:0O>MEM ¥V 100, 10F 110 <cr> - Compares memory contents at addresses 100H to
Source destination 10FH with memory contents starting at address
0100 01-0110 30 110H.

0101 02-011t 41
0105 06-0115 Q0
010D 04-011D 01
brk:0>H

~<— Displays discrepant data and their addresses.

brk:0>MEM DV100,11F <gr> .
0100 [01 BZ 03 04 05 (6 07 08 09 00 01 02 03 B4 05 06 .........
0110 B0 T 03 04 05 [G0) 07 08 09 00 01 02 O3@E 05 06 .........
brk:0>M

(8) MEM X command

MEM X vpartition word

Radix | partition:H word:H

tre:0> | X jlemu:0>{ X | brk:0>| O

partition: Address range of the other data to be
exchanged

word: Start address of data to be exchanged

The MEM X command exchanges data in the mapped memory

area at addresses OH to OFETFH.

The memory contents in a specified range and the data
at a specified start address and subsequent addresses

are exchanged.



Example: Exchanging memory contents

brk:0>MEM D 100, 12F <cr>
0100 31 32 33 34 35 36 37 38 39 30 31 32 33 34 35 36  1234567890123456

0110 37 38 39 30 31 32 33 34 35 36 37 38 38 30 31 32  7890123456789012
0120 03 04 05 06 07 08 D9 00D 01 D2 03 04 05 06 07 G8  ................

brk:0>M

brk:0>MEM X 100,10F 120 <¢cr> =— Exchanges memory contents at addresses 100H to

brk:0>R 1GFH and memory contents starting at address
120H.

brk:0>MEM D ¥00,12F <ecr> -~— Displays memory contents after exchange operation.
0100 03 04 05 06 07 08 09 00 01 02 03 04 05 06 07 08 ... ... ... ... .....
0110 37 38 39 30 31 32 33 34 35 36 37 38 39 30 31 32 78901234567898012
0120 31 32 33 34 35 36 37 38 39 30 31 32 33 34 35 36 1234567890123456

brk:0>l



8.27 Setting the Channel 2 Mode (MOD)
CHAR: —19200 T NON l
MOD [MODE=*: JIBAUD= -4 9600 [I[LONG= 4: J—][PAR=1iEVEN:+][STOP= 1: ]“]
FLO¥ 4800 8 (DD 2
2400
1200
- 800
— 300 -
tre:0> | X || emu:0> | O | brk:0>}{ O

MODE: Handshaking mode
BAUD: Baud rate

LONG: Character length
PAR: Parity bit

STOP: Stop bit

The MOD command sets the communication mode for channel 2.
The communication mode can be set in the interacgtive format

or by specifving the operands of the MOD command on a line.

When MOD <cr> is entered, the communication mode is set in

the interactive format.

Example 1: To set the communication mode by specifving the

operands on a line

brk:0>MOD MODE=CHAR. BAUD=4800 | ONG=8 PAR=NON STQOP=2 <cr> =~— Sets on a
brk:0>M line.

Example 2: To set the communication mode in the

interactive format

brk:0>MOD <cr> ~— Sets in the interactive format.

Mode CHAR = EFLOW <¢cr> - The mode is changed to flow control.
Baud 4800 = 9600 <cr> - The baud rate is changed to 8600 baud.
Long 8 = <¢r> <“— The character length is not changed.
Par NON = EVEN <cr> =— The parity bit is changed to even.
Stop 2 =1 <cr> < The stop.bit is changed to 1.

brk:0>M
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8.28 Moving Data between Alternate Memory and User Memory (MOV)

U
MOV J: }* partition word ($V)
I

Radix word:H partition:H

trei0> | X lemu:0> | X [ brk:0>| O

MOV U: From alternate memory to user memory

MOV | From user memory to alternate memory
partition: Address range of the source

word: Start address of the destination

SV Verify specification

The MOV command moves the contents of a memory location
addressed by partition to a memory area starting with word.
Data in alternate memory., turbo access manager alternate
memorv, or write-protected alternate memory in the lE-

78330-R is moved to/fr&m memory in a target system.

The MOV U.command moves data from alternate memory., turho
access manager alternate memorv., or write-protected
alternate memory in the IE-T8330-R to memory in a target

system.

The MOV | command moves data from memory in a target svstem
to alternate memory, turbo access manager alternate memory,

or write-protected alternate memory in the |E-78330-R.

The address range of destination memory must be mapped., but

the source memory need not be mapped.

When 8V is specified at the end of a command line, the

verify function is added.



Example 1: To move the contents of alternate memory to

) user memory with the verify function

brk:0>MOV U 4000,7FFF 4000 &Y <cr> ~— This sample example moves the

brk:0>M data of alternate memory from
4000H to TFFFH to RAM at
addresses 4000H and later in the
target system with the verify

function.
Example 2: To move the contents of user memory to
alternate memory

brk:0>MAP <cr=>

0000 - 3FFF Internal ROM

4000 - TFFF R/W emulation ~— The destination memory is mapped to

8000 - FCTF Non map alternate memory.

FC80 - FEFF <Internal RAM>

brk:0>

brk:0>MOV | 4000,7FFF 4000 <cr> -~ Movaes the data of target memory from
brk:0>M 4000H to TFFFH to addresses 4000H

and later of alternate memory.

Example 3: When data could not be moved correctly

brk:0>MOV U 4000, TFFE 4000 8V <cr>

gggg: :] < The addresses where data could not
7000H be moved correctly are displaved.
brk:0>N

T



Specifying the External OQutput of a Trigger Signal (QUT)

OFF
ouT [—[ ]’]
ON

tre:0> | X | enu:0> | Q| brk:0>| O

OFF: External sense clip No. 1 is used for trace signal
input.

ON: External sense olip No. 1 is used for trigger signal
output.

The OUT command specifies whether external sense olip No. 1

is to be used for trace signal input or output.

When OUT <¢cr> is entered. the current state (ON or OQFF) is

displaved.

When external sense clip No. | is used for trigger signal
output (when OUT ON is entered)., disconnect the clip from
the signal output |line of the target svstem. Otherwise,
the target system or the |E-78330-R may be damaged.

Example 1: Qutput specification

brk:0>0UT ON <cr> -~~~ Sets trigger signal output.
brk:0>R

Exameple 2: When No. 1 is connected to the output |ine

brk:0>QUT ON <cpr>

External trigaer line short. (204)Noted  poiause signals from the

brk:0>M output line collide with
signals from clip No. 1.
the command is rejected.

Note: The number in parentheses indicates the error

message No.



Example 3: To display the current state

brk:0>QUT <cr> = Displays tha current state.
OFF < Trace signal input specification
brk:0>M



Setting a Pass Condition (PAS)

PAS [pass8]

Radix | passd : T

tre:0> | X | emu:0> | Q| brk:0>| O

pass8: Pass condition (pass count)

The PAS command sets the number of events to be caused.

When PAS <cr> is entered, the set pass condition is

displavyed.

Example 1: To set a pass condition

brk:0>PAS 7 <cr> - Sets the pass count to 7.
brk:0>N

Example 2: To display the set pass condition

brk:0>PAS <cr>
T <= 7 |is now set.
brk:0>X

-



8.31 Controllin

Characters

g a PROM Prosrammer, Changing Some Control
or Deleting the Control Characters (PGM)

PGM [C]

tre:0> | X

emu:0> | X || brk:0> | O

C: Specif
delet]

The PGM co

for remote

PG-2000) w

To set the

To termina

Cautions 1.

ication for changing some control characters or

ng the control characters

mmand sets the [E-78330-KR in the terminal mode
ocperations of an NEC PROM programmer (FPG-15%500 or

hich is connected to channel 2.
|[E-78330-R in the terminal mode, enter PGM <cr>,
te the terminal mode., enter *2Z.

When an NEC PROM programmer other than PG-1500
and PG-2000 is connected to channel 2 and the
|[E-78330-R is used as a terminal., the

following control characters cannot be used.

AA AB AC AD AE AF_‘ I\H A AJ AK AL AM
J\N AQ AS Aw AZ

When one or more of the above contirol
characters are to be used., enter PGM C <cr> to
release the restrictions on the use of the
control characters or to change some of the

control characters.



Cautions 2. Control characters are chansed interactively.
The following 16 control characters can be

used .

AA AB AE AF AG AN Ao AP AR I\T AU AV
AW AX AY AZ

The same control character cannot be specified

more than onhce.

When the DEL kevy is pressed or *H is entered.
the initial values of the control characters

are displayved.

When the escape kev is pressed during change
of control characters. the changed control

characters are invalidated.

3. When an attempt is made to change the
restrictions on the use of the control
characters, the svystem automatically enters

the terminal mode.

Example 1: When a PG~1500 is connected to channel 2 and
the |E-T8330-R is used as a terminal

brk:0>PGM <cr>
Beginning of PGM mode -— Message indicating the start of a PGM command
PG> <— Prompt output from the PG

PG>22Z ~— Terminates the terminal mecde.

Exit PGM mode (Y/N) Y ~— Enter Y in response to the confirmation
message for the end of the terminal mode.

Termination of PGM mode ~— Message indicating the end of the terminal

brk:0>H mode



Example 2: To make all the control characters valid

brk:0>PGM C <cr>
Put through all control character (Y/N) ¥ <¢cr> - All the control characters

Beginning of PGM mode are made valid.
*z <= When *Z is entered. the following message is outeut.
EXIT PGM mode (Y/N) <cr> -— *7 is sent to CHZ and the terminal mode does not
end.

A

EXIT PGM mode (Y/N) ¥ <gr> =— Enter Y to terminate the terminal mode.

Termination of PGM mode .<— Message indicating the end of the terminal mode
brk:0>B

Exampie 3: To change some of the control characters

brk:0>PGM C <¢r>
Put through all control character (Y/N) N <cr>

Termination of "PGM" 4 —

Beginning of "HEX LOAD" ...*A

Beginning of "HEX SAVE" ...*E

Beginning of "SYM LOAD™ ...*N <= The initial values are displaved.
Termination of "LOAD” ... "B

Termination of "SAVE" R =

Break of "LOAD/SAVE"...*W e

Termination of “PGM" ..."Z M -~ The system displays the current value and

waits for entry.

Enter any characters.

*Z 1s changed to *A.
*A is changed to *Z.
AE is changed to *N.
*N is changed to “E.
No change

*F is changed to *X.
*W is changed to *G.

Termination of "PGM"

Beginning of "HEX LOAD"
Beginning of "HEX SAVE"
Beginning of "SYM LOAD"
Termination of "LOAD"

Termination of "SAVE" ..
Break of "LOAD/SAVE". ..

(O

After the changes, the svstem diseplavs the following

message and enters the PGM mode.

Beginning of PGM mode
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Setting Sampling Addresses (P3SA)

PSA [wordl[word][word}

tre:0> | X || emu:0> | O brk:0> | O

word: Sample address

The PSA command specifies the address of an internal RAM to

be sampled.

Up to three sample addresses can be set from OFEOQOOH to
OFEFFH. When an odd address is set, the odd address and
the even address immediately before the odd address are

used as a pair. This is because data are sampled in words.

When PSA <cr> is entered, the set addresses are displaved.

When no sample address is set, -- is displaved.

Example 1: To set three parameter addresses

brk:0>PSA OFE40 OFE4? QFFEA4 <cr> - Three sample addresses are set.
brk:0>m

brk:0>PSA <cr>

OFE40 0OFE42 OFE44 - The odd addresses after even
brk:0>M addresses are also set.
Example 2: To display the current set state
brk:0>PSA <cr> < Displays the current set state.
brk:G>H
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Digplaving Sample Data (PSD)

ALL

F S
PSD [HT I $B ]

L $Y

point

Radix point:T

trei0> | X || emu:0> | Q| brk:0>| O

ALL: Displavs all sample data.

F: Displavys data from the beginning of sample data.

T: Displays data at the event detection point together
with the preceding five lines and the following
five lines.

L: Displays data from the end of sample data.

point: Displays data from a specified sampie frame No.

SW: Displays data in units of words.

$B: Displays data in units of bytes.

$Y Displays data in units of bits.

The PSD command displays sample data which has been written
into sampler memory. Sample data is obtained by sampling
internal RAM data using the three addresses preset by the
SPA command. In this case, data are sampled at intervals

set by the PST command during real-time emulation.

The sample data displaved first is determined according to
the position of the current sample pointer or a specified

sample pointer.

When emulation terminates., the sample pointer is placed at

the last frame.



The sample pointer can be specified in either of the
following ways:

Specify the pointer in the prompt mode after sample data

are displaved.

Specify the pointer by specifving the operands in the

SPD command.

The table below shows the relationship between the sample

pointer specification and frames to be displaved.

Prompting Function
command
Absolute address frame No. Dlspla¥s a specified frame and 10 lines
following the frame.
Displays 11 lines following a frame that has
+/cr ) .
just been displayed.
t/cr/- movement
_ Displays 11 lines preceding a frame that has
Just been displaved.
Sample pointer F Displays the first 11 lines.
setting L Displays the last 11 tines.
Dispiays the trigger frame together with the
Trigger retrieval T preceding five frame and the following five
lines.

External data are displaved in units of bits irrespective

of the display specification.

Cautions 1,

After the sample address is set by the PSA
command, sample data remain undefined until a
write operation is performed.

Sample data are cleared when real-time
execution is performed again.

The internal RAM data sampler is stopped
during single-step execution or procedure

execution.




Entering PSD <cr> displavs the frame at which the pointer
is currently placed and 10 lines immediately following the

frame.

When PSD <cr> is entered on completion of déta sampling.

the same data as with the PSD T command are displaved.

The default for $W., $B., or 8Y of the PSD command is the

memory length set with the WRD command.

Examplie 1: To display data that have just been sampled in
units of bvtes
(When B is specified in the WRD command)

brk:0>PSD <cr>
frame FE40 FE41 FE42 FE43 FE44 FE45

0051 00 23 CF 23 AO CF
0052 o0 23 CA 27 AD CF
0053 00 23 CB 2C AD CF
00L4 0o 23 COo 33 AD CF
0055 0o 23 B8 30 AD CF
TODS6 00 23 B4 2F AD CF
0057 00 23 AB 35 AD CF
Total frame = 0057 (F/L/T/+/¢cr/-/Frame No./.) ? E <cr>
0000 45 23 AA 23 AD CF
0001 45 23 AA 27 A0 CF
oooz 45 23 AA 2C AOD CF
0003 45 23 AA 33 AD CF
0004 45 23 AA 30 AD CF
0005 00 23 AA 23 AQ CF
0006 00 23 CA 27 AD CF
0007 00 23 Ch 2C AD CF
0008 00 23 co 33 AD CF
0009 (0]} 23 B8 30 AD CF
0010 00 23 B8 30 AQ CF

Total frame = 00bT (F/L/T/+/cr/-/Frame No./.) 1 =<ESC>
brk:0>H



Example 2: To display data that have just been sampled
units of words
(When W is specified in the WRD command)

brk:0>PSD <cr>

frame FE40 FE42 FE44
0051 2300 23CF CFACQ
0052 2300 27CA CFAOQ
0053 2300 2CC5 CFAQ
0054 2300 33C0 CFAQ
0055 2300 30B38 CFAQ
TOO056 2300 2FB4 CFAQ
0057 2300 35A8 CFAQ

Total frame = 0057 (F/L/T/+/cr/-/Fraﬁe No./.) 1 <ESC>
brk:0>N

Example 3: When $W is specified in the PSD command

brk:0>PSD & $W <cr>

frame FE42 FE44
{005 23CF CFAD
0008 2567 CFAD
ooor 2568 CFAD
Q0008 2569 CFAQ

Total frame = 0008 (F/L/T/+/cr/-/Frame No./.) ? <ESC>
brk:0>M

Example 4: When $B is specified in the PSD command

brk:0>PSD 5 $B <cr>
frame FE42 FE43 FE44 FE45

0005 CF 23 AQ CF
o006 67 25 AQ CF
ooo7 68 25 AD CF
6008 69 25 AD CF

Total frame = 0008 (F/L/T/+/cr/=/Frame No./.) 1 <ESC>
brk:0>Hl

Example 5: When $Y is specified in the PSD command

brk:0>pPSD 5 $Y <cr>

frame FE42 © FE43 ~ FE44 FE45

0005 11001%11 OQQ100011 10100000 11001111

00086 01100t¥1 Q0100101 10100000 11001111

0007 01101000 00100101 10100000 11001111

0008 01101001 0@100i01 10100000 11001111

Total frame = 0008 (F/L/T/+/¢cr/-/Frame No./.) 1 <ESC>
brk:0>H

in



Example 6: When only one sample address is set by the PSA

command

brk:0>PSD 51 <gr>
frame FE40

00b1 2300
005%2 2300
0053 2300
0054 2300
0055 2300
TO0O56 2300
0057 2300

Total frame = 0057 (F/L/T/+/cv/-/Frame No./.) 7 <ESC>
brk:0>H

Example 7: When no sample data is found

brk:0>PSD T <eor>
No sampled data.
brk:0>H

(206)(Note)

Example 8: When no address is specified by the PSA command

brk:0>PSD T <gr>
No PSA address. (205) (Note)
brk:0>M

Note: The numbers in parentheses indicate the error

message Nos.



8.34 Setting the Sample Timing (PST)

number
PST [q.4 1

.6

.8

Radix number : T

tre:0> | X jemu:0> | O | brk:0> | O

number: Sample timing
.4 0.4 usec
.6 0.6 usec
.8 0.8 ussc

The PST command sets the sample timing of internal RAM
data.

The specifiable timing values are 0.4 us., 0.6 us., 0.8 us.

and 1 to 10000 us in steps of microseconds.

Examplie 1: To set the sample timing to 0.8 us

brk:0>PST .8 <cr>
brk:0>M

Example 2: To display the current setting

brk:0>PST <gr>
0.8 usec
brk:0>M
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8.35 Manipulating Registers (REG)

PSYH flag name
REG C [—[ J—]

register name

ALL
REG D [qPSt flag name jl']
) register name

trc:0> | X [ emu:0> | O | brk:0> | O

ALL: All registers in all register banks

PSW flag name: UF., RBS2., RBSi., RBSO. S, Z, RSS, AC, |E,
P/V, LT, CY

register name: PC., SP, PSW., RO, Rt., R2., R3, R4. Rb., R6&.,
R7. RP4, RP5. RP&, RP7., X, A, B, C., VP,
UP., DE., HL

The REG command displavys or changes general registers., PC.
SP., and PSW.

The program status word (PSW) can be displaved or changed

in units of flags.

When REG <cr> is entered., the system displavs the contents
of the registers in the current register bank and the
contents of the PC, 3P, and PSW.

Caution: When data are read from or written into 2
register during trace (trc:0> mode) or emulation
{emu:0> mode). execution of the emulation CPU is

temporarily suspended.
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(1) REG C command

PSY flag name
REG C [~|: :I']

register name

tre:0> | X fenui0>} Q| brk:0>| O

PSW flag name: UF, RBS2, RBS!1., RBSO. S, Z. RSS. AC,
IE, P/V, LT, CY

rescister name: PC., SP., PSW., RO, Rl., R2, R3, R4. Rb.,
R6., R7. RP4., RP5, RP6, RP7., X, A, B.
C., VP. UP, DE. HL

The REG C command changes the contents of a specified

register and later registers sequentially.

When PSW is specified, UF to CY can be changed in
units of bits in that order. When a PSW flag name is
specified, the user can change the specified flag and

later flags sequentially.

When REG C <cr> is entered., the user can change the
general registers (RO to R7 and RP4 te RP7)Y., PC. and

SP sequentially.
When a register is not to be changed, press the return

key only. To terminate the change processing. press

the escape key.
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Example 1: To change the contents of the general
registers in the current register bank and
the contents of the PC and SP

brk:0>RBEG € <cr>

RO (X) 00 = 10 <gr>
R1(A) 10 = 20 <cr>
SP 9000 = _<¢r> < No change
brk:0>M
Example 2: To change all the PSW flags sequentially

brk:0>REG C PSW <cr>

UF 0 =1 <c¢r>
RBS2 1 = 0 <¢r>
cY 0=1<cr>
brk:0>M

Exameple 3: To specify a PSW flag and change the
contents of the flag and later flags

sequentially

brk:0>REG € RBSZ <cr>

RB3s2 1 =0 <¢cr>

RBS1 1 = g¢gr>

RBSO 0 =1<¢r>

S 1 = <ESC> <— Terminates the chanae processing.
brk:0>l



(2) REG D command

ALL
REG D [-PS¥ flag name }]
register name

tre:0> | X || emu:0> | O | brk:0> | O

ALL: All registers in all register banks

PSW flag name: UF. RBS2, RBS1., RBSO., S, Z., RSS., AC,
IE, P/V, LT, CY

register name: PC., SP, PSW, RO, R1, R2., R3. R4, RS5.
R6., R7. RP4, RP5., RP6., RP7., X. A, B,
¢, VP, UP, DE, HL

When ALL s specified, the svstem displays the
contents of all the registers in all register banks
{(banks 0 to 7).

When PSW is specified, the system displavys the
contents of all the PSW flags.

"When REG D <cr> is entered, the system displavs the
contents of all the registers in the current bank and

the contents of the PC., SP., and PSW.

Example 1: To diseplay the contents of a specified

register

brk:0>BREG D PC <¢cr> =-~— Displays the PC contents.
PC 1000
brk:0>M
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Example 2: To displav all the registers in all

register banks

brk:0>BEG D ALl <cr>
PC SP PSW: UF RBS2 RRBS] RBSO S Z RS8S AC IE P/V LT CY
0 1 0

1000 7000 0 0 1 1 0 0 1 0 1
RO R1 R2 R3 R4 RB R& RT RP4 RPS RPB RPT
BANKD 01 02 03 04 05 06 07 08 0909 0AQA 0BOB ocac
BANK1 11 12 13 14 15 16 17 18 1919 TATA 1B1B 1C1C
BANK2 21 22 23 24 25 26 27 28 2929 2AZA 2B2B 2C2¢C
BANK3 31 32 33 34 35 38 37 38 3839 3A3A 3B3B 3C3C
BANK4 g8 76 54 32 10 AA BB CC DEFO 5h62 1F20 3434
BANKS 00O 00 0O 00 22 3F 1C b2 0006 AEFC 7000 1020
BANKE 11 22 33 44 55 66 77 88 8899 AAAA BRBEBB CCCe
BANKT 71 72 T3 74 715 T6 T T8 7879 TATA TBTB TCTC
brk:0>H
Example 3: To display the contents of all the

registers in the current bank

brk:0>REG D <cr>

FC SP PSW: UF RBSZ2 RBS1 RBSO S8 Z RSS AC IE P/V LT CY
1000 7000 0 0 1 1 0 0 0 0 1 0 1
RO R1 R2 R3 R4 Rb R6 RT RP4 RP5  RP8 RPT
X A C B VP UP DE HL

31 32 33 34 35 6 37 38 3839  3A3A 3B3B  3C3C
brk:0>H
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Resetting IE-7T8330-R and Emulation Device (RES)

RES [H]

tre:0> | O | enu:0> | O brk:o>! O

H: [E-78330-R resetting

The RES command can reset the |E-78330-R and emulation

device.
Emulation device resetting: RES <cr>
|IE~78330-R resetting: RES H <cr»>

When RES <cr> is entered during trace (in the trc:0> prompt
mode) or emulation (in the emu:0> prompt mode)., execution
stops and a break cccurs (the system enters the brk:0>

prompt mode) .

Example 1: To reset the emulation device

brk:0>RES <cr>
brk:0>H

Example 2: To reset the [E-7T8330-R

brk:0>RES H <gr>
[: IE-78330-R start message

brk:0>M
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8.37 Execution (RUN)

(x1) (x2)
RUN N ([word] —register = 9 nask8 ]
) name > {: ]—
RUN B [word] - -4 < I ‘“maskl8- [
(x1) =>
RUN T C[wordll, {: J—][REG][TRD] >z
steplb =<
(x1) <=
RUN T C(wordll, {: JCREGICTRDIPRC ><
steplB L <> -
-PSH flag name = hit -

Radix word:H steplB:T mask8:H nask16:H bit:Y

trein> | X [emuin> | X | brkin> | O

¥1! To be substituted

¥2 For macros., only =, <>, and >< are valid.

RUN N Nonbreak real-time execution

RUN B Real-time execution with breaks
RUN T: Step execution

RUN T PRC: Procedure execution

word: - Execution start address

FPRC: Procedure execution specification

register name: PC., SP., RO, R1. R2, R3., R4, Rb., R6., R7.
RP4., RPb5. RP6., RPT7., X, A, B, C, VP, UP.

DE, HL

PSW flag name: UF, RBS2., RBS1., RBSO, S, Z, RSS, AC. I|E.
P/V. LT, CY

REG: Register display specification

TRD: Trace display specification

bit: Single-bit numeric value

steplb: Number of 16-bit steps

mask8: 8-bit mask data

mask16: 16-bit mask data

The RUN command starts execution of a target program by the
emulation CPU,
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There are four tvpes of execution functions depending upon

the specification of subcommands or operands.

An execution start address is specified in the cperand.

A specified start address must not exceed OFDFFH.

(1) RUN N command

RUN N [word]

Radix word:H

trei0> | X | enu:0>| X [ brki0>| O

word: Execution start address

The RUN N command executes a target program from a
specified address, and stops the real-time tracer or
internal RAM data sampler when the delay conditions
are satisfied.

A target program being executed can be terminated only
when the STP command is executed or a forced break
{fail-safe break) is caused.

The default for the execution start addresses is the

current PC value.

The table on the next page shows how each piece of
hardware operates after the RUN N command is executed.

Caution: When a command to manipulate contents of a
register. memory., or SFR is entered during
trace (trc:0> mode) or emuiation (emu:0>
mode) , execution of the emulation CPU is
temporarily suspended.
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Example 1: When only the analyzer is stopped by

satisfving the delay conditions

brk:0>BUN N 200 <cr> - Starts executing a target program at Z200H.
User-system Vcc-ON Emulation start at 0200

tre:0>

emu: 0>l

Example 2: When the analyzer is stopped by an STP T

command

brk:0>BUN N 200 <cr>

User-system Ycc-ON Emulation start at 0200
trc:0>STP T <cr> < Stops the analyzer,
emu: 0>l
Example 3: When the analyzer and execution of the

emulation CPU are stopped by an STP

command

brk:0>RUN N 200 <cr>
User-system Vcc-ON Emulation start at 0200
trc:0>8TP <cr> ~— Stops executing the emulation CPU.
Escape break terminated
PC SP PSW: UF RBS2Z RBS1 RBSO S Z R8S AC IE P/V LT CY

0109 7000 . 0 0 1 1 C 1 0 0 0 1 g 1
RO R1 R2 R3 R4 RB R6 RT RP4 RP5  RP6 RPT
X A C B VP uP DE HL

30 10 20 30 20 20 60 T0 1000 2000 3000 4000
brk:0>M
When the analyzer and execution of the emulation CPU
stop with the STP command., the svstem diseplays the
contents of the registers in the current register

bank.



(2)

RUN B command

RUN B [word]

Radix word:H

tre:0> | X lemu:0> | X i brk:0>| O

word: Execution start address

The RUN B command starts executing a target program
from a specified address., and stops the emulation CPU.
real—-time tracer., and internal RAM data sampler when

the delay conditions are satisfied.

The default for the execution start addresses is the

current PC value.

Ta forcibly stop the analyzer or suspend execution of

the emulation CPU, enter an STP command.

When the analyzer and emulation CPU are stopped by
satisfying the delay conditions, the systen
automatically enters the one-step execution mode or

procedure execution mode.

Pressing the return key in either of the above modes

executes the next instruction.

When / <cr> is entered., the system enters the

procedure execution mode.

To suspend the one-step execution or procedure

execution, press the escape key.

The table on the next page shows how each piece of

hardware operates after the RUN B command is executed.
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Example: When t

emulat

brk:0>RUN B 100 <cr>

User-system Vcc-ON Emulation
tre: 0> ’

Execution break terminated

he analyzer and execution of the

ion CPU are stopped by a trigger

< Starts executing a target program at 100H.

start at 0100

<— The execution stopped by a trigger.

PC SP PSW: UF RBS2 RBS1 RBSO S z RSS AC [IE P/V LT cy

0109 7000 0 0 1 1 0 1 0 0 0 1 0 1
RO R1 R? R3 R4 RB R6 RY RP4 RP5 RP& RP7
X A c B VP up DE HL
30 10 20 30 20 20 60 70 1000 2000 3000 4000
One step emulation standby <cr> ~— Starts the one-step execution mode.

Frame Status Address Data Label Mnemonic
poz2 010A MOV R1.,33H

PC SP PSW: UF RBS2 RBSt RBSO S z RSS AC IE P/V LT CcY

D10A 7000 0 g 1 1 0 1 U 0 ¢ 1 0 1
RO R R2 R3 R4 RS R6 RY RP4 RP5 RPE RPT

X A c B VP up DE HL
30 03 20 30 20 20 B0 70 1000 2000 3000 4000

One step emulation standby <ESC> -— Terminates the one-step execution mode.

brk:0>H

{3) RUN T command

RUN T L[word

(x1)
1L, {: JCREGILTRD]
steplB

Radix word:H

stepi6:T mask8:H wasklB:H bit:Y

tre:0> | X || emu:0>

X || brk:0>| O

word:
REG:
TRD:
steplB:
mask8:
mask16:

register name:

PSW flag name:

bit:

Execution start address

Register display specification
Trace display specification

Number of 16-bit steps

8-bit mask data

186-bit mask data

PC., SP, RO, R1., R2, R3., R4, Rb., R6.
R7. RP4. RP5., RP8&., RPT., X, A, B. C.
VP, UP., DE., HL

UF., RBS2, RBS1., RBSO. S, Z, RSS., AC,
lE, P/V, LT, CY

Single bit numeric value



¥1 To be substituted

(k2) N l
-register o = A mask8 9 - ’
name > { }
- 1 < - mask16 -
=>
=
=<
<=
><
.. <> -

-PSW flag name = bit -

X2 When mask data are used for mask8 and mask]6.

only =, <>, and >< are valid.

The RUN T command executes each instruction of a L
target program sequentially from a specified address.

and traces the execution results.

The default for the execution start addresses is the

current PC value.

When REG is specified., the contents of the current

register are displaved for each instruction.

When TRD is specified., the result of executing each

instruction is disassembled and displaved.

Step execution continues intermittently until the
register conditions are satisfied and the specified

number of instructions are executed.

When step execution terminates., the syvstem enters the

oche-step execution mode or procedure execution mode.

Pressing the return key in either of the above modes

executes the next instruction.



When / <cr> is entered, the svstem enters the

procedure execution mode.

Te suspend the one-step execution or procedure

execution., press the escape kev.

The table on the next page shows how each piece of

hardware operates after the RUN T command is executed.

Caution: All interrupts during the step execution are
held.



Fig. 8-4 QOperation of Hardware during Step Execution

Event Command Emulation
input Re-execution termination
RUN T <cr>or/<cr> <ESC>
Hardware 1 i 5 i
T T 1
| | Step 1
.I Step execution |
Emulation Operation Stop | execution | — } Stop
CPU | | Procedgre
| ‘ execution ]
1 1
[] v T
Interrupt He ld } — : — é 3 — ! —
Prompt brk:0>= None } — é 2 - : brk:0>
- I H |
Event detector Stop | — 1 — E E - | -
' i
g I All trace S |
All-trace mode Stop | Trace f — | Stop
] : Main rou- |
I | tine trace |
1
]
{ I All trace |
Section trace mode | Stop | Trace — | Stop
Real - | Main rou- :
time { tine trace |
tracer l |
I All trace |
Qualified trace Stop | Trace —> | Stop
. mode I [ Main rou- |
N | E tine trace |
> | | |
© Check point trace Stop | — { — - | -
Z mode ! I |
)
T
Internal | Sampler memory Stop : —> { — — | -
RAM data | , I
sampler I [ I
. . i i |
Perform- | EXecution Elme Stop { — { — g 2 - | —
ance measuremen i I !
- 1 T
iggéua Executed Stop { —> I — - | —
- . |
instruction count [ | l
L 1
] T |
CO coverage Stop | Measure | - 2 2 -> | Stop
L 1 1
] T i
External trigger output Low : e : — é é — ! -
Remark: The arrcows in the tabile indicate that the operation on

the left continues.



Example: Step execution

brk:0>RBUN T 100,Ri=1 TRD <c¢r> < Starts executing a target program at [00H.
Stops execution with R1=1.
User-system Vecc-ON Emulation start at 0100

Frame Status Address Data Label Mnemonic

00090 0100 MOVW SP.#0OFEOQOCH
0006 0104 MOV RO, #0H
0008 0106 MoV Rt.itlH

terminated
PC SP  PSW: UF RBSZ2 RBS1 RBSO 3§ Z RSS AC lE P/V LT CY

0108 FEOQOO 0 0 i 1 0 1 0 0 0] i 0 1
RO Rt R2 R3 R4 RS RG RT RP4 RPS RPB6 RPT
X A C B VP UpP DE HL
03 01 20 an 20 20 80 70 1000 2000 3000 4000
One step emulation standby <cr> - Starts the one-step execution mode,
Frame Status Address Data Label Mnemonic EX
0000 0108 MOV R2.#2H 0o
FPC SP  PSW: UF RBS2 RBS1 RBSO § Z RSS AC IE P/V LT CY
0108 FEOO 8] 0 1 1 0 1 0 0 0 1 0 1
RO R1 R2 R3 R4 RS REB RT RP4 RP5 RPB RPT
X A C B VP UP DE HL
03 01 02 30 20 20 60 70 1000 2000 3000 4000

One step emulation standby <ESC> - Terminates the one-step execution mode.
brk:0>M

(4) RUN T command with PRC

(x1)
RUN T [word}[\‘|: }][REG][TRD] PRC

steplB

Radix word:H steplB6:T mask8:H maskl6:H bit:Y

trc:0> | X || enu:0> | X | brk:0>| O

word: Execution start address

REG: Register display specification
TRD: Trace display specification
steplif: Mumber of 16-bit steps

mask8: 8-bit mask data

maski6: ~ 18-bit mask data

register name: PC, SP, RO, Ri. R2, R3, R4, Rb., RG.
R7., RP4. RPbH., RP&6., RPT7., X. A, B, C.,
VP, UP., DE, HL



PSW flag name: UF., RBSZ. RBS1. RBS0. S8, Z. RSS. AC.
lE, P/V, LT, CY
PRC: : Procedure execution specification

bit: Single bit numeric value

1 To be substituted

(x2)
rregister - =9 maskd -
name > { }

= 4 < F maskl6 -
=>
>=
=<
<=
><
SRR S

-PSW flag name = bijt -

X2 When mask data are used for mask® and maskl6.

only =, <>, and >< are valid.

The RUN T command with PRC executes each instruction
of a target program sequentially from a specified
address, and traces the results of execution. For =z
routine whose nesting level is deeper than that of the
routine from which the procedure execution started
(current routine). such as a routine or context
routine enclosed by the CALL and RET instructions., ihe
target program is executed step by step, but tracing

is not performed.

The default for the execution start addresses is the

current PC value.

When REG is specified, the contents of the current

register are displayved for each instruction.

When TRD is specified, the result of executing each

instruction is disassembled and displaved.

g8 - 92
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Step execution continues intermittently until the
register conditions are satisfied and a specified

number of instructions are executed.

When the procedure execution terminates., the svstem
enters the one~step execution mode or procedure

execution mode,

Pressing the return key in either of the above modes

executes the next instruction.

When / <cr> is entered, the svstem enters the

procedure execution mode.

To suspend the one-step execution or procedure

execution, press the escape key.

The table on the next page shows how each piece of
hardware operates after the RUN T command with PRC is

executed.

Caution: All interrupts during the procedure

execution are held.



Fig. 8-5 Operation of Hardware during Procedure Execution
Event Command Emulation
input Re-execution termination
RUN T <crror/<cr> <ESC>
Hardware + i) § S {
1
| !Step |
E ProcedureI execution I
Emulation Operation Stop | execution | o d - | Stap
CPU I | Procedure |
| l execution [
1
1 T
Interrupt Held l — } — g é — } —
] |
Prompt brk:0>l None ! - 2 § — | brk:0>
i i i
Event detector Stop ! — [ - é 2 — I —
I | T
| | All trace é !
All-trace mode Stop | A;] tracel — { Stop
| OF MmN main rou-
| routine | "°
| | tine trace |
| ] I
I £ 1 All trace |
Section trace mode | Stop | Al race — | Stop
of main , : |
Real - [ routine Main rou- I
time I tine trace |
tracer f |
| All trace |
Qualified trace Stop ; ﬁélmggzce — | Stop
- mode | routine | Main rou- I
N | l tine trace |
© Check point trace Stop | —> | - — I —
< mode } I |
L
. | I
Internal | Sampler memary Stop ]l — ! — - | —
RAM data | i [
sampier ! I
| | ;
. ) | [ i
Perform- Execution time Stor — | - g 5 - { —
ance measurement ! !
-~ 1 1]
:\Ergrliua Executed Stop | — | - — } —
- . | |
instruction count | I |
i }
C0 coverage Stop : Measure { — Z 5 — l Stop
1
I I 1
External trigger output Low I - : — k 5 —> { —>
|
Remark: The arrows in the table indicate that the operation on

the

left continues.
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Example:

brk:0>
User-system Ve¢

Frame Status Address Data

Q000

0008

0010

0015 WR

00186 WR
terminated

PC SP PSW:

0109 FECO
RO R1 R2

X A C

03 00 00

One step emulation standby 2cr>
Frame Status Address Data

0000

PC SP PSW

0108 FEQO
R0 Rl R2
X A C
03 0o 0o

One step emulation standby <ESC> - Terminates the one-step execution mode.

brk:0>M

Procedure execution

- <pps (Note)
¢-0ON Emulation start at 100
Label Mnemonic
0100 MOVW SP,#0FEOQOH
0104 MOV R1.#0H
0106 CALL INESTI
FDFE 01
FDFF 09
UF RBS2 RBS1 RBSO S8 Z RSS AC IE P/V LT
0] 0 0 0 0 0 0 0 0 ] g
R3 R4 R5 R6 R7 RP4 RP5 RPB
B VP UP DR
00 00 00 00 00 0000 0000 0000

0108
: UF
0
R

0

Note:

cY

0
RPT
HL
0000

«— Starts the one-step execution mode.

Label Mnemonic
MoV R3.,#3H
RBSZ2 RBS1 RBSO S Z RSS AC [E P/V LT cCv
0 0 0 0 0 0 0 0 0 0 0
3 R4 R5 R6 RT RP4 RP5 RPB RPT
B VP UpP DOE HL
0 00 0o 0o 00 0000 0000 0000 0000

Execution of a target program starts at

and the execution stops with R0O=3,

g5

100H



8.38 Saving Object and Debugging Environment (SAV)

SAV file[partition][CICDIC$V]

Radix partition:H

tre:0> | X [femu:0> | X | brk:0> | O

file: File name

partition: Save address range

c: Object. specification

D: Debugging environnment specification
$V: Verify séecification

lThe SAV command saves the obiect code and debugging

environment to a file specified by the host machine.

Up to five save address ranges., which must be delimited by

a space., can be specified.

When no save address range is specified, the system saves
all the contents of marped memory and the addresses OFEQCH
to OFEYFH of the internal RAM.

When C is specified, the obiect code is saved. When D is
specified, the debugoging environment is saved. When
neither C nor D is specified, the obiect code is saved

first, and then the debugging environment is saved.

When the obiect code and debugging environment are to be
saved, no extension can he specified for a file name. in
this case., an extension, HEX (object file) or DRG

"(debugging envirconment file)., is automatically added.



When $V is specified at the end of a command line., the
contents of the file and memory are verified after the

cbject code is saved.
The following debugging environmental elements are saved.

o Internal ROM size

o Internal RAM size

o Setting of the uPD78330 + TAM emulation

o Download mode

¢ Settings of the following commands coencerning the

debugging environment

BRA BRD BRS BRM CHK ENB DSB CLK
CVM PAS DLY MAP MOD PGM PSA PST
TRM TRF TRS TRX WRD

Example 1: To save the object and debugging environment

brk:0>SAV B:SAMPLE <cr>

object save complete ] < Message output when processing
debug condition save complete terminated normally
brk:0>W

Example 2: To specifv save address ranges and save the

object code with the verify functioen

brk:0> . < >(Note)

object save complete ] ~— Maessage output when processing
object verify complete terminated normally

brk:0>H

Note: Addresses from 0 to OFFF and 2000 to 27FF are saved

with the verify function.

Example 3: To save the debugging environment

brk:0>SAV B:SAMPLE .DBG D <cr>
debug condition save complete ¢ Message output when processing
brk:0>M terminated normally



Example 4: When a file named SAMPLE .HEX already exits in
drive B
brk:0>SAY B:SAMPLE HEX C <cr>

File already exists., (513)(Note) R:SAMPLE.HEX Delete 7 (Y or N):Y <cr>
brk:0>H

The above message is output when a file named SAMPLE.HEX

with the read/write attribute already exists.

When Y <cr> is entered, the existing file (SAMPLE.HEX) is
deleted and a new SAMPLE.HEX file is created.

Otherwise a new file is not created.

Example 5: When a file named SAMPLE .HEX in drive B cannot

be opened

brk:0>SAV B:SAMPLE HEX C <cr> -— The name of a file whose attribute is
R/0 is specified.
Read only file. (507) Not®) gmigampLE HEX
brk:0>H ‘

The system displavs the above message when a file named
SAMPLE .HEX whose attribute is R/0 (read-only) already

exists In drive B, then rejects the command.

Note: The numbers in parentheses indicate the error

message Nos,
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Manipulating SFRs (SFR)

C
SFR L ‘I: }[SFR name]]
D

trei0> | X || enu:0> | O f brk:0> | O
SFR C: SFR change

SFR D: SFR display

SFR name:

PO.P1.,(P2).,P3.,P4.,P5,(PT7).,(P8),PB,TLA., (TM2),
(CTOO) ., (CTO1) ., (CTO2) ,(CT1Q)

<PMO>.,<PMi>,<PM3>,<PMb>, <PM9>, (TMO) ., (TM1) , (TM3) .

<PMCO>.,<PMC1>,<PMC3>.BRG.RTP,RTPR.,PRDC.,RTFS,
PWMC ,PWMO , ADM.PWM1,CM11,CM12.,CM20.CM21.CM30,
CSIM,SBIC.SI0.,ASIM, (ASIS) ., (RXB) ,<TXS>,CMX0.,
CMO1R.CMO2R,CMO3R.,CMO4R,CCOOR,CCOIR, (ADCRO) .

(ADCR1)Y ., (ADCR2) . (ADCR3) ., (ADCR4) . (ADCRS) , (ADCRSB) .
(ADCRT) ,TMCO.,BRGM.,TMCt , TUMO,TUM1.,TQCO.TOC1,PPOS.,

STBC,CCW.,WDM,MM,PWC,FCC,1FO,IFT.,MKO,MK1,PBO,

PB1.,ISMO., |SM1.,CSEQ,CSE1., INTMO, INTM1. (1SPR) .PRSL
EXTSFRO.EXTSFRI . EXTSFR2,EXTSFR3,EXTSFR4.EXTSFRS,

EXTSFR6.EXTSFRT,EXTSFR8,EXTSFRS.,.EXTSFR10,
EXTSFR11.EXTSFRI1Z2,EXTSFR13,EXTSFR14,EXTSFRIb

The SFR command changes or displavs SFRs.

When SFR <cr> is entered., SFRs are displaved.

Cautions

1.

and SFRs in angle brackets are used for

writing only.

prompt mode., reading or writing of SFRs is

stopped temporarily.
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When SFRs are to be manipulated in the emu:0>



(1)

SFR C command

SFR C [SFR name)

tre:0> | X || emu:0> | O [ brk:0> | O

SFR name: PO.,P1.,(P2).P3.P4,P5,(P7).,(P8),P9,TLA, (TM2).
(CTOOY, (CTO1), (CTO2) ,(CT10) ,<PMO>,<PMI1>,
<PM3>.,<PMb>,<PM8>, (TMO) , (TM1) , (TM3} ., <PMCO>.,
<PMC1>,<PMC3>,BRG,RTP,RTPR,PRDC,RTPS.,PWMC.,
PWMO ., ADM,PWM1 ,CM11.,CM12,CM20.CM21.,CM30.,
CSIM.SBIC,S510,ASIM, (AS1S) ., (RXB) ,<TXS>,CMXC.,
CMO1R,CMO2R,CMO3R.,CMO4R,CCOOR,CCOIR.
(ADCRO) , (ADCR1) , (ADCR2) , (ADCR3) ., (ADCR4) .
(ADCRb) , (ADCRG) . (ADCRT) ,TMCO,BRGM,TMCT1,
TUMO, TUMT . TOCO.,TOC!T ,PPOS,STBC.,CCW.,WDM., MM,
PWC.FCC,IFO.,IF1.MKO MK1.PBO,PB1,ISMO,ISMI1.,
CSEOQ.,CSE1., INTMO., INTM1., (ISPR},PRSL
EXTSFRO,EXTSFR1.EXTSFR2,EXTSFR3,EXTSFR4.,
EXTSFRE,EXTSFR6,EXTSFR7.,EXTSFR8.,EXTSFRY,
EXTSFRIO,EXTSFR11.,EXTSFR12.,EXTSFR13,
EXTSFR14,EXTSFRI5

The SFR C command changes SFRs.

When SFR <cr> is entered. registers PO to PRSL are

changed in the ascending order of mapping addresses.

When an SFR name is specified, that SFR and later SFRs

are changed sequentially.

When an SFR is not to be changed. press the return key

onlvy.
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Te stop changing SFRs halfway., press the escape key.

Caution: S8SFRs in parentheses are used for reading
only and SFRs in angle brackets are used for

writing only.

Example 1: To change the contents of all the SFRs

sequentially

brk:0>SFR C <c¢r> < Changes all writable SFRs.

PO 77 = 88_<cr>
Pt 88 = =cr> <~ No change
PRSL 00 = Q2 <cr>

brk:0>M

Example 2: To c¢hange SFRs sequentially from a

specified SFR

brk:0>SFR € ASIM <cr> ~— Changes SFRs from ragister ASIM.

ASIM 03 = 04 <cr>

TXS -~'= DAA <c¢r> -~ -- is displayed for a write-only
register.

TMCO 20 = =<ESC> ~— Terminates the change processing.

brk:0>H

Example 3: When a read-only SFR is specified

brk:0>8FR C AS|S <¢r> < A read-onfv SFR is specified.
Read only < A message indicating that the SFR
brk:0>N Is a read-only one
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(2 SFR D command

SFR D [SFR nanel

tre:0> | X

emu:0> | O || brk:0>| O

SFR name:

PO.P1.(P2).,P3.P4.P5.(PT7),(P8).,PI.TLA., (TM2),
(CTOO0Y, (CTO1),(CTO2),(CT10) ,<PMO>,<PMI1>.,
<PM3>, <PMB>,<PM9>, (TMO) . (TM1) , (TM3) , <PMCO>,
<PMC1>,<PMC3>,BRG.RTP.RTPR,PRDC,RTPS.PWMC.,
PWMO . ADM.,PWM1.CM11,CM12,CM20.,CM21,CM30,
CSIM.SBIC.SI0.,ASIM, (ASIS8) ., (RXB) .<TXS>,CMX0.,
CMOIR.,CMOZR.,CMO3R.,CMO4R,.CCOOR,CCOIR,
(ADCRO) , (ADCR1) , (ADCR2) , (ADCR3) , (ADCR4) .
(ADCR5) , (ADCRB) ., (ADCRT) ., TMCO.BRGM.,TMC1 .,
TUMO,TUM1,TOCO,TOCI ,PPOS.,STBC.,CCW.,WDM .MM,
FWC.FCC,{FOD.,IF1,MKO.MK1.,PBO.,PB1,|SMO.,|SM1.
CSEQ.,CSE1.,INTMO., INTM1, (1SPR) ,PRSL
EXTSFRO.EXTSFRI1 ,EXTSFR2,EXTSFR3.,EXTSFR4.
EXTSFRE.EXTSFRE6,EXTSFR7.EXTSFR8,EXTSFRY.
EXTSFRIO,EXTSFRI1,EXTSFRI12,.EXTSFRI13,
EXTSFR14.EXTSFR15

The SFR D command displavs the contents of readable

SFRs.

When an SFR name is specified, the specified SFR is

displaved.

if a specified SFR is a write-only one., --

is displayed.

When SFR D <c¢cr> s entered., registers PO to PRSL are

displaved

in the ascending order of addresses.
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When the system cannot display all

SFRs on a screen at

a time, the svstem displays the message "Next 7 (Y/N)"

and waits for entry.

screen is displaved.

the command.

Caution: SFRs in parentheses are used for reading
only and SFRs in angle brackets are used for
writing only.

Example 1: To displavy the contents of all the SFRs

brk:0>8ER D <cr> ~ Displays ail readable SFRs.

PO P1 P2 P3 P4 P5 PT P8 P9 TLA T™2
00 00 (0]0] 00 00 00 0o 00 0o 00 0000
| SM1 CSEQ CSEt INTMO INTM1 PRSL

2828 9876 5432 10 78 3z

Next ? (Y/N) Y <¢cr> -~ Displays the next screen.

EXTSFRO EXTSFR1 EXTSFR2 EXTSFR3 EXTSFR4 EXTSFR5E EXTSFR6 EXTSFR7

00 04 00 00 00 oo 0o 00

EXTSFR8 EXTSFR9 EXTSFR10 EXTSFR11 EXTSFR12 EXTSFR13 EXTSFR14 EXTSFRI15

00 Q0 0o 00 Q0 00 00 00
brk:0>H

Example 2:

brk:0>SER D PS <cr>
P5 01
brk:0>E

brk:0>SFR D TxS <cr>

TxS --
brk:0>M

When Y <cr> is entered, the next

Otherwise the system terminates

When an SFR is specified

<« Displays register PBH.

< A write-only SFR is specified.
<~ -- js displaved for a write-only SFR.

- 103



8

40

Execution Stop (STP)
STP

trc:0> | O || enu:l> | O | brk:0>{| X
STP T

tre:0> | O [l emu:0> | X || brk:0> | X

T: Stopping the analyzer only

The STP command has the following functions:

Stopping the emulation CPU and analyzer:

Stopping the analvzer only:

104

STP <gr>»
STP T <er>



8.41 Command lnput from a File (STR)

STR filelparameter]

tre:0> | Q|| enu:0> | Q{ brk:0>1 O

file: File name

parameter: Real parameter

The STR command inputs commands or data from a specified

file.

Specify a file which is created with a COM command or

editor as the input file.
To stop input of data or commands from a file, enter *L.
To restart input. enter ~L again.

To terminate input of data or commands., enter *K.

(Note) ..n be replaced by

Formal parameters in an input file
real parameters. Up to four real parameters can be

specified.

Note: Use an editor to create a file containing formal

parameters,

Use $0., 81, $2, and $3 to describe formal parameters in an

input file.

Use 8% for relative addresses of the assembler to

distinguish such addresses from formal parameters.
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Example 1: To input commands from a file

brk:0>STR B:SAMPLE.STR <cr> - A SAMPLE.STR file In drive B is

specified as the input file.
brk:0>CLK | ~ First command input
brk:0>RES :
brk:0>0UT OFF
brk:0-H

The following shows the contents of the file

in Example 1.

CLK |
RES
OUT OFF

Example 2: To input commands from a file containing formal

parameters

brk:0>STR SAMPLE.STR U .ON <cr> -~ Real parameters U and ON are specified.

brk:0>CLK U < First command input
brk:0>RES

brk:0>0UT ON

brk:0>m

The following shows the contents of the file

in Example 2.

CLK %0
RES
OUT @1

Example 3: When a specified file is misging

brk:0>STR B:SAMPLE.STR <gr>
File not found. (509)(Note) B:SAMPLE.STR - Message output when

brk:0>H the specified file
(SAMPLE.STR) is
missing

Note: The number in parentheses indicates the error

message Nos.
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8.42 Manipulating Svmbols (SYM)

SYM

2=

A
SYM { }symbol word
C

SYM D [module name¥]

SYM E [symbol]

tre:0>| X || emu:0>

O | brk:0> | O

SYM
SYM
SYM
SYM
SYM
SYM
SYM
SYM M:

symbol :

w rr XK mMm o 0o P

word:

module name¥:

Registering IESYMBOL

Changing |ESYMBOL

Displaving IESYMBOL or preload symbols
Deleting IESYMBOL

Deleting IESYMBOL or preload symbols
Loading IESYMBOL

Saving |ESYMBOL

Current module specification

Symbol name

Symbol value

Module name
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(1

SYM A command

SYM A symbol word

Radix word: |

trei0> | X || enu:0> [ Q || brk:0>| O

symbol: Svmbol name

word: Svmbol value

The SYM A command registers an |E symbol.

The name of a symbol to be registered must be
different from the name of an existing |E svmbo! and

reserved words.

[ESYMBOL (module name) is assigned tc a symbol

registered with an SYM A command.
The symbol is of a code typre.

Example: Registering an |IE symbol

brk:0>SYM A SYMBOLO1 1000 <cr> -« Registers SYMBOLO!1 whose symbol
brk:0>m value is 1000H,
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(2}

(3

SYM C command

SYM C symbol word

Radix word: H

tre:0> | X lemu:0> | O | brk:0>| O

symbol: Symbol name

word: Symbol value

The SYM C command changes the symbol value of a

specified !E svmbol.

Example: Changing the svmbol value of an |E symboli

brk:0>SYM C SYMBOLQ1_ 2000 <gr> -— Changes the symbol value of
brk:0>M the |E symbol named SYMBOLOI1

to Z2000H.

SYM D command

SYM D [module name¥]

tre:0> | X || emu:0> | Q| brk:0>| O

module name¥(N°te ]): Module name

The SYM D command displays registered |E symbols or

preload symbols.

When a module name is specified, all the symbols in

the specified module are displaved.
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When PUBLIC¥ is specified., all the symbols in the
IESYMBOL and PUBLIC modules are displayed (Note 1)

When SYM D <cr> is entered., all registered |E symbols

or prelocad symbols are displaved for each module.

When no symbol is registered, the following message is
displaved.

No symbol. (404) (Note 2)

When a specified module is missing., the following
message is displaved.

Module not found. (519) (Note 2)

Notes 1. When the host machine is an |BM PC series, ¥
is replaced bv \. '
2. The numbers in parentheses indicate the

error message Nos,

Example 1: To display all registered |E symbols or

preload symbols

brk:0>SYM [ <c¢r>
module : IESYMBOL

100G INT1 2000 [INT2
moduie : PUBLIC

0100 START 0600 DATA O1FF FINISH
module : SUBPRGI

0250 START 0280 FINISH
brk:0>N

Example 2: To display public symbols only

brk:0>SYM D PUBLICY <cr>
module : |ESYMBOL

1000 INT1 2000 INTZ
module : PUBLIC

0100 START 0600 DATA O1FF FINISH
brk:0>K



Example 3: To display symbols in a specified module

brk:0>8YM D SUBPRG1¥ <c¢r>
module : SUBPRGI

0250 START 0280 FINISH
brk:0>H

(4) SYM E command

SYM E symbol

tre:0>| X [enu:0> | O brk:i0>| O

svmbol: Symbel name
The SYM E command deletes a specified |E symbol.

When ne symbol is specified, all svmbols defined with

an SYM A command are deleted.

Example 1: To delete a specified |E svymbol

brk:0>SYM E [NT1 <¢r> - Deletes INT1.
brk:0>l

Example 2: To delete all |IE symbols

brk:0>SYM E  <cr>
brk:0>W :



(5

(B

SYM K command

SYM K

tre:i0> | X [femu:0> | O || brk:0>| O

The SYM K command deletes all registered IE symbols or

preload symbols.

Example: Deleting all symbols

brk:0>8SYM K _<cr>
brk:0>H

SYM L command

SYM L

tre:0> | X || enui0>} Q{ brk:0> | O

The SYM L command locads |ESYMBOL from an |E svmbol
file. An |E symbol file to be loaded resides in the
current drive and the name of the file is |E78330.SYM.

Example 1: Loading an |E symbol file

brk:0>SYM |L_<gr>
brk:0>H

Example 2: When no IE symbol file is found

brk:0>SYM L <gr>
IE78330.SYM file not found. (400) Noted Message output when
brk:0>NM no |E symbol file
found for emulation

of a uPD78330 series

Note: The number in parentheses indicafes the error

message No.



(7) SYM S command

SYM S

trei0> | X lenu:8>| Q|| brk:0>1{ O

The SYM S command saves |ESYMBCL into an |E symbol
file.

The system automatically assiogns |E78330.8YM to the

name of an |E symbol file.

The svstem selects the current directory on the

current drive for the drive unit.

Example 1: Saving |IESYMBOL to an |E symbol file

brk:0>SYM S <gr>
brk:0>W

Example 2: When IESYMBOL is missing

brk:0>3YM S <cr> (Note)
No symbol. (404) ‘NOte <~ Message output when no [ESYMBOL is
brk:0>l found

Example 3: When a specified IE svymbol file already
exists
brk:0>SYM 8 <cr> N )
File already exists. (518)‘No%®)  |Ey8330 SYM Delete 2 (Y/N) : Y <cr>
brk:0>M
When an IE78330.5YM file with the read/write attribute
already exists, the above message is output. When

Y <cr> is entered., the existing file ¢(IET8330.8YM) is
deleted and a new IE78330.SYM file is created.

Otherwise the command is rejected.



Example 4: When an IE symbol file cannot be created

brk:0>SYM S <cr> |
Read only file. (507)Note) |E7gasp. syM
bri:0>H -

The system displays the above message when the
attribute of the file is R/0 (read-only), and then

rejects the command.

Note: The number in parentheses indicates the error

message No.

(8) SYM M command

SYM M

trei0> | X || emu:0> | O || brk:0>| O

The SYM M command displays or changes the current

module name.

When the current module is set., symbols in the current

module can be described without specifying the module

name.
When a symbol in the current module has the same name
as the svymbol in the public symbol module, the symbol

in the current medule is treated as the public symbol

{see Figure 8-6).

To describe a local symbol belonging to another
module, the module name must be specified hefore the

local symbol name.



Example 1: To display the current module name

brk:0>SYM M <cr>
MODO1 ¥ = ® <— The current module name is displayed.

brk:0>3YM M <cr>

MODO1 ¥ = <cr> <= Enter <cr> not teo change the current module
brk:0>N name.

Example 2: To change the current module name

brk:0>SYM M <cr> 7
MODO1 ¥ = MODQR¥ <cr> - Change the current module name to MODDZ.
brk:0>H

brk:0>3YM M <cr>

MODDZ2 ¥ = <c¢cr> ~— The current moedule name is MODDZ2.
brk:0>M
Remark: When the hest machine is an IBM PC series., ¥

is replaced by \.



Fig.

8-6

Processing Flow of Svmbols when the Current Module

Set

START

{The current module is set.)

Symbo! with a module
name specified?

Public symbol?

Add the current module name

[ END ]

is



8.

43

Displaving Trace Data (TRD)

F $J
TRD { :|~[ALL][ ]
I $Q

$F

$C

Displays all trace data or all data that satisfy

the retrieval conditions from the first frame of
Displavs the frame which satisfies the retriesval
conditions together with ten frames (five
immediately before the frame and five immediately

Displays the frames concerning branches of the

Displays the frames which satisfy the retrieval

trei0> | X | emui0> | O brk:0> | O

TRD F: Frame display
TRD |: Instruction display
ALL:

the current trace block.
$F :

after the frame).
$J:

prooram.
$Q:

conditions.
$C:

Displays the frames at a check point.

The TRD command displays traced data in the current trace

block.,

or retrieves and displays the current trace block.

Trace data can be displaved in gight formats according to

the combination of a subcommand and operands.



The following four terms concerning the TRD command are

explained.

(a)

(b)

Trace block
Trace pointer setting
Trace data retrieval display

Marking information when trace data is displaved

Trace bilock

Whenever data are written into trace memory., the data
are added to trace data. When the RES H command is

entered, however., trace memory is cleared.

Data traced by the emulation CPU by executing a target
program is called a trace block. In this case. the
target program Is executed after an emulation start
command (RUN B, RUN N, RUN T. or TRG) is input and

before the next emulation start command is input.

The trace data display command (TRD) displavs trace
data in the current trace block, or retrieves the
current trace block and displays data satisfving the

retrieval conditions.

Trace pointer setting

For trace data display or trace data retrieval
display, the trace data that are displaved first are
determined according to the position of the current

trace pointer or a specified trace pointer.

When emulation terminates, the trace pointer is placed

at the last frame of the current trace block.



To change the trace display area.

pointer as necessary in the prompting mode

specify the trace

after trace

data are displaved., or enter ALL in the TRD command.

Table 8-2 shows the relationship between the trace

pointer specification and the frames to be displaved.

Table 8-2

Specification and Frames to be Displaved

Relationship between the Trace Pointer

Inside/outside

int P ti
Tracg ?Oln.er rompting Function of the current
specification command
trace block
Absoluie address {frame No. Dfsplays 3 s?e0|f|ed frame and 10 Inside/outside
|ines following the frame.
. Displavs the last 11 lines of the
Current |[Previous P .
previous trace block.
trace .
block Qutside
Displays the first 11 lines of the
change Next N
next trace block.
+/cr Displays 11 lines following a frame
that has just been displayed.
+/cr/- movement
_ Displavs 11 |lines preceding a frame
that has Jjust been displaved.
Oparation in the F Displays the first 11 lines. internal
current trace
block L Displays the last 11 lines.
Displays the trigger frame together
Trigger retrieval T with the preceding five |lines and

the following five lines.

To change the trace block to be displaved.

enter the

trace block change command (P or N)., or set the trace

pointer by entering the absolute address command.




(c) Trace data retrieval display

A function to retrieve trace frames of the current
trace block and display the frames satisfving the
retrieval conditions is called the trace data

retrieval display.

To specify the retrieval conditions, enter one of the
$ operands in the TRD command., or enter the trigger
retrieval command in the prompting mode after trace

data are displaved.

The TRD command operands and their functions are

listed below.

Table 8-3 TRD Command Operands and Their Functions

Operand Function
&F Displays the frame that satisfies the retrieval conditions together
with the preceding five lines and the following five lines.
$J Displays a frame concerning program branches,
$Q Displays a frame that satisfies the retrieval conditions.
$C Displays a frame at the check point.

The retrieval conditions regquired for the $F or $Q
cperand must be preset by the retrieval condition

setting command (TRF).
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{(d} Trace data marking information

When trace data is displaved, the following data items

are adtomatically appended:

Operation status of the emulation CPU when the
trace frame was written inte trace memory
(Execution mode)

Trace mode

Marking information to identify special frames.

The emulation CPU execution modes and marking

information for the trace mode are listed below.

Table 8-4 Execution Modes and Marking Information for the Trace

Mode
Execution mode Trace mode Marking information
ALL -[ALL trace mode terminated.)
Real-time emulation SEC [SEC trace mode terminated.]
TRX {TRX trace mode terminated.])
S:nglefstep (Al tfa°° of fone step emulation terminated.]
execution execution steps)
Procedure execution (Al trace on!y for [procedure emuiation terminated.]
the main routine}

Marking information for the single-step execution and
procedure execution are displaved only when the

execution mode is changed.
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Marking information for special frames is shown below.

Table 8-5 Marking Information for Special Frames

Emulation CPU/tracer status Marking status

Occurrence of interrupt vector <|NTxx>

Trigoger frame

Check routine

Remark: In the section trace mode or qualified %frace

mode, the trigger point occcurs between the
trigger display frame and the immediately

preceding frame.
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Trace data of the

real-time tracer.

trace blocks.

and

marking information are listed below.
Table 8-6 Real-time Tracer Operations
|
Trace mode Time tag Trace data ITrace . . .
Command . of real- I Marking information
(TRM) selection . 1block
time tracer
I
RUN_B All trace EXT
t f
t f
f f
f £ pe--- T === @)
f f
----------- t t f——~= D —- - -IAll trace mode
<cr> { t terminated.]
-lone step emulation
RUN_B Qualified trace EXT terminated.]
) f
----------- t t fumme T ===ee @ [-LTRX trace mode
<crs T f terminated.]
-lone step emulation
RUN_N Section trace TIME terminated.]
t t
t I ) T-— | ®
t 1
D -[SEC trace mode
TRG Section trace TIME terminated.])
f f
t t @
f | F--- T ~=m
f f
D -[SEC trace mode
RUN_T_PRC|Procedure trace TIME terminated.]
f f
----------- f f i &) |-fprocedure emulation
<cr> f f terminated.]
<cr> f f
<cr> f i -fone step emulation
terminated.]
T: Point at which the pass conditions are satisfied.
D: Point at which the delay conditions are satisfied.
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(1

TRD F command

$F
TRD F [ALL] [ $J 1

$0

$C

Displays all trace data or all data that
satisfy the retrieval conditions from the
first frame of the current trace block.
Displays the frame which satisfies the
retrieval conditions together with ten frames

(five immediately before the frame and five

Displavs the frames concerning branches of the

Displavs the frames which satisfy the

tre:0> | X [ emu:0> [ O | brki0> [ O
ALL:
$F:
immediately after the frame).
$J:
program.
$Q:
retrieval conditions.
$C:

Displavs the frames at a check point.

The TRD F command displays trace frames of the current

trace bloeck in the frame mode., or retrieves and

displavys trace data of the current trace block in the

frame mode.
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A trace frame line consists of the following data

items:

Table 8-7 Data ltems of a8 Trace Frame Line (TRD F)

Label Description

Frame The frame No. of trace memory., which is assigned sequentially
from the first frame that is written into trace memory. The
frame Nos. which can be displaved are values from 0000 to 8191,

Status The bus cyclie status of a trace frame
OP: Op-code fetch
RD: Read access
WR: Write access
INTRD: Read cycle by interrupt
INTWR: Write cvcle by interrupt
MSRD: Read cvcle by macro service
MSWR: Write cvcle by macro service
BROP: First fetch after branch
WST(NOte): Write activation cycle of BCU bus (Internal write
cvcle)d
Address Fetch or read/write address
Data Fetch or read/write data. Data enclosed in parentheses are

invalid fetch data.

Exu Exu operation information of the emulation CPU
M1: Start of execution of an instruction

8--EX--1 External sense data.
This data item is displaved when tracing of external sense data
are selected by the TRS E command.

Clock Time tag (the number of system clocks between frames).
This data item is displaved when tracing of time tags is selected
by the TRS T command.

Caution: If the internal RAM (OFEOOH to OFEFFH) is addressed in
a mode other than the short direct addressing mode.
trace data become unpredictable. In this case.
instructions of the target program are executed

hormal ly, however.

Note: The WST cvele is a write cvycle in a device. Cvcles
actually written into memory are WR cvecles following the

WST cvele.
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When $F., $J., $Q., or $C is specified, trace data are

retrieved and data satisfving the retrieval conditions

are displaved.

$F
When TRD F I :é ] <c¢r> is entered.

$C

the system retrieves data in the current trace

block from the current trace pointer in the forward

direction. When data satisfvying the retrieval
conditions are detected., the system displavs the

data, then enters the prompt mode.

$F

:; ]l <cr> is entered.

$C

When TRD F ALL {

the system retrieves data in the current trace
block from the first frame in that block in the
forward direction. When data satisfying the
retrieval conditions are detected, the system

displays the data., then enters the promet mode.
Cautions 1. Xxxx is entered for the time tag of the
first frame because the value is

undefined.

2. When a time tag value is 255 system

clocks or greater. xxx is entered.
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Example 1: To display all trace data in units of

frames

emu:0>TRD F ALl <cr>
Frame Status Address Data Exu 8--EX--1

0000 OP 0100 65 00000000

0001 OP 0101 o0 M1 00000000

2047 OP 010A C8 00000000
emu:0>N

Example 2: To display the frame satisfying the
retrieval conditions together with ten
frames (five immediately before the frame

and five immediately after the framel

emu:0>IRD F $F <cr>
Frame Status Address Data Exu 8--EX--1

0029 oP 0100 65 00000000
0030 op 0101 00 M1 00000000
10033 oP 0134 C8 00000000
003e oP 0tb38 42 00000000

Total frame = 2048 (F/L/T/P/N/+/cr/-/Frame No./.) T A

Example 3: To display all frames that satisfy the

retrieval conditions

emu:0>TRD F $Q <c¢r>
Frame Status Address Data Exu 8--EX--1

Igo12 WR 8001 3z 00000000
10065 WR 8001 32 00000000
10143 WR 8001 32 00000000
emu: 0>l
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Example 4: To display frames concerning program

branches

emu:D>JRD F $J) <cr>
Frame Status . Address Data Exu 8&--EX--1

00co BROP 0100 65 00000000
< INTCMI10 >

0063 INTRD O01E 00 00000000

0064 INTRD 001F 40 00000000

0065 INTWR FDFE 08 ‘ 00000000
- 0066 INTWR FDFF a7 00000000

Total frame = 1074 (F/L/T/P/N/+/cr/-/Frame No./.) 1 <ESC>
emu: 0>M

Example 5: To diselay the last t1 {ines of the

previous trace block

emu:0>TRO F <cr>
Frame Status Address Data Exu 8--EX--1

0027 Cp 0100 65 00000000
0030 OP 0101 0o M1 00000000
0033 OoP 0134 c8 00000000
0037 OoP 0168 42 03000000

Total frame = 2048 (F/L/T/P/N/+/cr/-/Frame No./.) ? P<cr>
Frame Status Address Data Exu 8--EX--i

0018 opP 0100 65 00000000
0020 oP 0101 00 M1 00000000
0024 OP 0120 Al 00000000
0028 oP o1 30 000006000

Total frame = 2048 (F/L/T/P/N/+/¢cr/-/Frame No./.) 1 <ESC>
emu:0>M
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Example 6:

To display the first 11 lines of the next

trace block

emu:0>TRD F <cr>
Frame Status Address Data Exu 8--EX--1

0015 OP
Q0186 oP
0020 OP
0625 oP

Total frame

0100 65 00000000
0101 aa M1 0000Q000
0120 AD 00000000
o111 30 000006000

= 2048 (F/L/T/P/N/+/cr/-/Frame No./.) ? N<cr>

Frame Status Address Data Exu 8--EX--1

0026 oP
0030 OF
0033 OP
0036 opP
Total frame
emu:0>K

Example T:

0100 B5 oooooooo
0101 00 M1 00000000
0134 c8 0000000
0158 42 0o000coo0

= 2048 (F/L/T/P/N/+/er/-/Frame No./,) 1 <ESC>

To display the 1024th frame and following
10 lines by entering 1024 for the frame
No.

emu:0>TRD F <cr>
Frame Status Address Data Exu 8--EX--1i

0028 oP
0030 OoP
0033 opP
0032 oP

Total frame

0100 65 00000000
0101 00 M1 00000000
0134 cs 0oooodaco
0158 42 00000000

= 2048 (F/L/T/P/N/+/fer/~/Frame No./.) ? 1024s<cr>

Frame Status Address Data Exu 8--EX--1

1024 RD
1025 oP
1030 OP
1034 WR
Total frame
emu:0>0

FE10 65 00000000
0101 00 M1 00000000
0134 c8 00000000
FEi12 42 00000000

= 2048 (F/L/T/P/N/+/cr/~/Frame No./.) 1 <ESC»
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Example 8: To display marking
data

emu:0>TRD F ALl <cr>
Frame Status Address Data Exu

0000 00 M1
0001 RD 0100 00
ggoz oP 0101 12
0003 orP 0010 35
0004 45 M1
0005 oP 0124 0B
0006 OoP 0125 ]
<CHK>
FEQQ 01 .
Frame Status Address Data Exu
0008 00 Mi
ooto OP 0125 00
0011 WR FF34 15
Too12 BROP 0230 45
0013 BB M1
0014 opP 4508 30
0015 OP 4411 02
[All trace mode terminated.]
0016 _ )1} M1
ool OP 0012 5%
oots OP 0013 12
[one step emulation terminated.]
0019 00 M1
0020 oP 0012 55
0021 opP 0013 12

{iprocedure emulation terminated.]
emu: 0>l
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information on trace

8--EX--1
00000000
00000000
00000000
00000000
00000000
00000000
00000000

8--EX--1
ogoooeoo
gogocooo
00000000
ooooooon
00000000
00000000
00000000

0oGoooo0
00000000
00000000

000000090
00000000
00000000



(23

TRD |

command

$F
TRD 1 [ALLYl [q$JF]

$Q

$C

Displtays the current trace data or all data
that satisfy the retrieval conditions.
Displavs the frame which satisfies the
retrieval conditions fogether with ten frames

{five immediately before the frame and five

Displavys the frames concerning branches of the

Displays the frames which satisfy the

Displays the frames at a check point.

tre:0> | X (fenu:0> | Q| brk:i0> | O
ALL:
$F :
immediately after the frame).
$J:
program.
$Q:
retrieval conditions.
$C:
The TRD

| command displavs the trace frames in the

current trace block in the instruction mode.

Alternatively, this command retrieves trace data in

the current trace block., and displays data satisfving

the retrieval conditions in the instruction mode.
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A trace frame |ine consists of the following data

items:

Table 8-8 Data ltems of a Trace Frame Line (TRD |)

Label

Description

Frame

The frame No. of trace memory. which is assigned sequentially
from the first frame that is written into trace memory. The
frame Nos. which can be displayed are values from 0000 to 8101,

Status

The bus cvcle status of a trace frame
OF: Op-code fetch
RD: Read access
WR: Write access -
INTRD: Read cvele by interrupt oo
INTWR: Write cycle by interrupt
MSRD: Read cycle by macro service
MSWR: Write cvcle by macro service
BROP: First fetch after branch

Address

Fetch or read/write address

Data

Fetch or read/write data. Data enclosed in parentheses are
invalid fetch data.

Label

Labei symbo |

Mnemeonic

Instruction mnemonic

EX

External sense data. :
This data item is displayed when tracing of external sense data
are selected by the TRS E command.,

Clock

Time tag (the number of system clocks between frames). .
This data item is displaved when tracing of time tags is selected C
by the TRS T command.

Caution:

I'f the internal RAM (OFEOOH to OFEFFH) is addressed in
a mode other than the short direct addreésing mode .,
trace data become unpredictable. |n this case.
instructions of the target program are executed

normally, however.
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When $F., $J, $Q, or $C is specified. trace data are
retrieved and data satisfving the retrieval conditions

are displaved.

SF

When TRD | I zé 1 <¢cr> is entered.

$C
the system retrieves data in the current trace
block from the current trace pointer in the forward
direction. When data satisfying the retrieval
conditions are detected., the system displavs the

data, then enters the prompt mode.

SF
When TRD | ALL [{23 1 <or> is entered.

8C

the svstem retrieves data in the current trace
block from the first frame in that block in the
forward direction. When data satisfving the
retrieval conditions are detected, the system

displays the data, then enters the prompt mode.

Cautions 1. xxx is entered for the time tag of the
first frame, because the value is

undefined.

2. When a time tag value is 255 svystem
clocks or greater, xxx is entered for the

time tag.

3. Since read/write accesses to instructions
are displaved, the order of displaved
trace data may differ from that of the

actual operation of the emulation CPU.
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Cautions 4. Data traced in the qualified trace mode
(TRM TRX> are displaved in units of
frames, even if instruction trace display
is specified by entering the TRD |

command .

5. The first and last frames in data that
are traced in the section trace mode (TRM
SEC) may become undefined when
ihstruction trace display is specified by

entering the TRD | command.

Example 1: To display all trace data by instructions

emu:0>TRD | ALl <er>

Frame Status Address Data Label Mnemonic
PUBL I C¥EXTACSS: :
0000 0100 80 MovW RPO,#1234H
0003 0103 80 ' MOvVW 14000H, RPO
1019 0109 81 BR $109H
emu:0>N

Example 2: To display the frame satisfving the
retrieval conditions together with ten
frames (five immediately before the frame
and five immediately after the frame) by

instructions

emu:0>JRD | $F <cr>

Frame Status Address Data Label Mnemonic

PUBL | C¥EXTACSS::
0000 0100 80 MOVW RPC.¥#1234H
0003 G103 80 MOVW 1 4000H.RPO
tooo7 {Note) 5197 gy NOP
0014 WR 4001 12 81

Total framse = 1020 (F/L/T/P/N/+/cr/-/Frame No./7.) 1 M

Note: The line starting with ! is the frame which

satisfies the retrieval conditions.
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Example 3:

To display all

retrieval

emu:0>TRO | $Q <cr>

Frame Status Address Data Label Mnemonic
PUBL IC¥EXTACSS: :

10007 0107 81 NOP

10028 0107 81 NOP

11003 0107 81 NOP

Total frame = 1020 (F/L/T/P/N/+/cr/-/Frame No./.)

Example 4:

frames that satisfv the

conditions by instructions

branches by instructions

emu:0>TRD 1 $J <cr>

[ |

To display frames concerning program

Frame Status Address Data Label Mnemonic
0053 012F BR $12FH
0057 012F BR $12FH
0083 [NTRD OQO01E 0o
TO08B3 INTRD OO1E 00 = Frame which detected an event
0064 INTRD 00%F 10
0065 INTWR FDFE 08
0066 INTWR FDFF 00
0068 INTWR FDFC 2F
Total frame = 1074 (F/L/T/P/N/f+/cr/-/Frame No./.)1 <ESC>
emu:0>M

Example b:

tracing by

brk:0>IRD | ALL <cr>

instructions

Frame Status Address Data Label Mnemonic
8180 3180 2C2003 BR 1 320H
T8185 BROP 0320 14
8185 0320 i4FE BR $322H
8188 0322 00 NOP
8191 OP 0321 FE

[SEC trace mode terminated.l

brk:0>mE

1356

To display frames concerning section

EX

2F

3F



Example 6: To display frames traced in the gqualified

trace mode

brk:0>IRD | ALl <cr>
Frame Status Address Data Exu T7--EX--0

8178 oP 0184 1B 00000011
8179 OP 01865 (00) 00000011
<|INTCM10>
8180 BROP 0180 m2C 00000011
8181 20 M1 00000011
8182 OP 0181 20 00000011
3183 oP 0182 03 00000011
3184 oP 0183 (00) 00000011
<CHK>
PS5 i0
Frame Status Address Data Exu T7-~-EX--0
T8185 BROP 0320 mld go101111
8186 FE M1 00111111
8187 opP 0321 FE 00111111
8188 oP 0322 (00} 0o0t11111
[TRX trace mode terminated.]
brk:0>
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8.44 Setting the Trace Data Retrieval Conditions (TRF)

word i
TRF [A={ : 1 V=nask8][C=status][E=mask8]
partition

Radix word:H partition:H mask8:H

trei0>| X | emu:0> | O | brk:0> | O

word: Retrieval address
partition: Retrieval address range
status: Retrieval status

mask8: 8-bit mask data

The TRF command sets the retrieval conditions of trace
data.

The retrieval conditions can be set in the interactive mode

or by specifying the operands of the TRF command on a |line.

To set the retrieval conditions in the interactive mode.
first display the current retrieval conditions and set each

condition sequentially.

When TRF <cr> is entersd, the system displavs the current

retrieval coenditions and enters the interactive mode.
Up to five retrieval addresses can be set., separated from
each other by a space. When no address is set., all address

areas are set.

Retrieval data are set in 8-bit mask data. When no

retrieval data are set. all data are set.
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Selects one of the following bus cycle attributes for the

retrieval status. When no attribute is set, NC is set.

BROP: First fetch after branch

OP: Op-code fetch

RWI : Read/write by interrupt

RI: Read by interrupt

Wi Write by interrupt

RW: Data read/write

R: Data read

W Data write

RWP: Data read/write by program

RP: Data read by program

WP : Data write by program

RWM: Data read/write by macro service
RM: Data read by macro service

WM Data write by macro service

NC: All read/write operations including op-code fetch

External data to be retrieved, which are input from the
external sense clips (Nos. 1. to 8), are set in 8-bit mask
data.

When no external data are set., all external data are set.

Example 1: To set the retrieval donditions on a line

brk:0>TRE_A=300X OFEQQ,OFETF V=55H C=WP E=0XXH <cr> ‘Note)
brk:0>

Note: Trace data are retrieved with 55H program-written at
addresses 3000H to 300FH and QOFEOOH to OFETFH.
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Exampie 2: To set the retrieval conditions in the

interactive mode

brk:0>JRE <cr>
A=3000H,300FH.FEOQH,FETFH

g;agH ~— The current retrieval conditions are displaved.
E=0XXH
A=4000 <cr> ~— Changed to 4000H.
V=0XXH <cr> < Changed to OXXH.
BROP (BRanch OPecode fetch) R (Read)
OP (CPecode fetch) W (Write)
RWi (Read Write by Interrupt) RWP (Read Write by Progranm)
RI (Read by Interrupt) RP (Read by program)
Wi (Write by Interrupt) wp {(Write by Program}
NC (No Condition) RWM (Read Write by Macro service}
RW (Read Write) RM (Read by Macro service}
W (Write by Macro service)
C=BRQP <c¢r> ~<— Changed to BROP,
E=lH <cr> <— Changed to 1H,
brk:0>R
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8

.45

Restarting the Analvzer {(TRG)

TRG

tre:0> | X [fenu:0> | O || brk:0> | X

The TRG command restarts the analvzer. real~time tracer.

and internal RAM data sampler.

When the analyzer is restarted., the emulation CPU must be
orperating and the analyzer must be stopped (in the emu:0>

prompt mode) .

Example: To restart the analyzer

emu:0>ITRG <gr>
Analyzer start
trc:0>M
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8.46 Setting the Trace Mode (TRM)

ALL
TRM [": TRX :l']
SEC

tre:0> | X ([enu:0> | O || brk:0> | O

ALL: A1l trace
TRX: Qualified trace
SEC: Section trace

The TRM command sets the trace mode.

When TRM ALL <c¢r> is entered, tracing starts after a RUN B

or RUN N command is entered.

When TRM TRX <c¢r> is entered. tracing is performed only

when an event specified in the TRX ¢command occurs.

When TRM SEC <cr> is entered., only the section from ENB to
DSB is traced.

When TRM <cr> is entered, the current trace mode is

displaved.

Example 1: To set the trace mode to qualified trace

brk:O>IBM_IBX_5£12
brk:0>M

Example 2: To display the current trace source

brk:0>IBM <cr>
TRX <~ Quaglified trace is set.
brk:0>NM
Example 3: To set the trace mode to section trace

brk:0>TRBM SEC <cr>
brk:0>M
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8.

47

Selecting Trace Data (TRS)

E
TRS [{ :I{I
T

tre:0> | X [ enu:0> | Q| brk:0> | O

E: External da
T: Time tag

The TRS command

ta

specifies whether external data or time

tags are traced.

When TRS E <c¢r>
When TRS T <cor>»

When TRS <er> |
displaved.

Example 1: To

brk:0>IRS E_<cr>
brk:0x>

Example 2: To

brk:0>TRS_T <cr>
brk:0>l

Example 3: To

brk:0>IRS <cr>
Time_tag
brk:0>N

is entered., external data are selected.

is entered., time tags are selected.

s entered, the current selection is

select external data for trace -data

select time tags for trace dats

display the current setting

~— Displays the current setting.
< Time_-tag is set.

8 - 142



8.48 8Setting Trace Qualify (TRX)

[BRALICBRAZI[BRABILBRA4]
TRX E{; :F]
FF

trc:0> | X (|emu:0> | O || brk:0> | O

gr?(Note) . aiayity conditions

QOFF : Release of qualify

Note: BR? indicates the qualify conditions BRAl, BRA2.
BRA3. and BRA4.

The TRX command specifies event trigger sources in the form
of trace qualify conditions. Up to four qualify conditions

can be specified.

When TRX OFF <er> is entered. the specification of trace

qualtify is released.

When TRX <cr> is entered., the set qualify conditions are

displaved.

The TRX command does not function when TRX is not selected
in the TRM command.

Example 1: To set BRA! and BRA2 as the qualify condition

brk:0>IRX BRA1 BRA? <cr>
brk:0>M

Example 2: To display the set qualify conditions

brk:0=TRX =<cr>
BRA1 BRAZ
brk:0>H
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8.49 Verifying an Object File and Memory Contents (VRY)

VRY file

tre:0> | X [ emu:Q> | X || brk:0> | O

file: File name

The VRY command verifies the object code saved in a file

for the host machine and the memory contents.
The verification of memory depends upon the mapping status.

When the contents of the object fiie differs from the
memory contents. the address, object data, and memory

contents are displaved.

Example 1! To verify data in a SAMPLE.HEX file and the

memory contents

brk:0>YRY SAMPLE HEX <cr> -— Verifies the SAMPLE.HEX file and memory contents.

obiect verify complete <= Message output for normal termination
brk:0>M

Example 2: When an invalid verification result is obtained

brk:0>YRY SAMPLE . HEX <cr>

object verify

Address File Memory <— Message output when an invalid verification resylt
0123 00 o1 - is obtained
1234 FF FE

brk:0>m

Example 3: When the specified file is missing

bfk:O>MBX_§AMELE*HEK_£Q{ﬁ
File not found. (509) ote) SAMPLE.HEX < Message output when the specified

brk:0>M : file (SAMPLE.HEX) is missing

Note: The number in parentheses indicates the error

message No.
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8.

50

Setting the Memory Word Length (WRD)

B
WRD [‘[ :Iil
L

tre:0>{ X [enu:0> | O | brk:0>| O

B: Bvte specification

W: Word specification

The WRD command sets the data length (memory |ength)
data are displaved or changed in memory manipulation

cperations.

Select B (bvte) or W (word) for the data length.

When WRD <cr> is entered. the current data length is

displaved.

Example 1: To change the memory length from word to

brk:0>WRND B <ecr>
brk:0>H

Example 2: To display the current memory length

brk:0>WRD <cr>
Word < Word is set.
brk:0>N
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CHAPTER 9 ERROR MESSAGES
This chapter explains the error messages of the |E-78330-R. The
error messages are listed in numeric order by error code. Table

9-1 explains the tvpe of error according to the error code.

Table 9-1 Error Message Codes and Tvpes

Code Tvpe
000-002 System error
100-112 Error common to emulator
200-210 Analyzer error
300-304 Online assembler error
400-409 Symbol erreor
500~520 File error (load. save. PGM)

Conventions

o The screen display and input examples in this manual applv
when a PC-9800 series personal computer is used as the host

machine.



Svstem Error (Codes 000 to 002)

Error code: (000)

Message: Communication error. {(000)

Explanation: Communication between the I|E-78330-R and the
host machine could not be established

hormally.

Error code: (001

Message: [ilegal hardware. Enter RES command. (001)
Explanation: A hardware failure occurred.

Error code: (002}

Message: lllegai hardware. Enter RES H command. (Q02)

Explanation: A hardware failure occurred.



Error Common
Error code:
Message:

Explanation:

Error code:.
Message:

Explanation:

Error code:
Message:

Explanation:

Error code:
Message:

Explanation:

Error code:
Message:

Explanation:

Error code:
Message:

Explanation:

Error code:
Message:

Explanation:

to Emulator

(1002

Command/Data too

(Codes

100 to

long.

The entered command or

characters or more.

(101)

Unrecognized command.

112)

(100

data contains

(101D

An invalid command was entered.

(102>

Command format error.

(102)

128

The command name is valid, but the operand is

invalid,

(103)

Unexecutable command.

current mode.

(104)

I[neput data error.

(104)

(103)

The entered command cannot be executed

Invalid data were entered.

{105)
aborted.

(105

Processing was aborted.

(106>

Mapping error. (106)

in the

Some memory areas are not mapped within the

specified

range of addresses.



Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Expianation:

Error code:

Message:

Explanation:

(107
Non map area access. (107)
An attempt was made to access unmapped memory

during command execution.

(108)

Can not test. (108)

There is no memory which can be tested.
(109)

List device is used by other command. (109)

The printer is used by other commands.

(110)

Warning double define:module-name (110)

The same module name was specified more than
ohce in the LOD command.
(11

Can not execute HLP command! (111)

No help file was found on the same directory

as |ET8330.EXE when the emulator was started.

(1123
Keyword Error. (112)
An invalid command name was specified in the

HLP command .



Analyzer Error (Codes 200 to 210)

Error code: (200)

Message: Emulation Timer overflow. (200)
Explanation: The emulation timer overflowed.

Error code: (201D

Message: Instruction counter overflow. (201)
Explianation: The instruction counter overflowed.
Error code: (204)

Message: External trigger line short. (204)
Explanation: External sense c¢lip 1 is connected to an

output pin.

Error code: (205}

Message: No PSA address. (205)
Explanation: PSA (sample address) is not set.
Error code: (2086)

Message: No sampled data. (208)
Explanation: No sampied data were found.
Error code: (207>

Message: No traced data. (207)
Explanation: No traced data were found.
Error code: (208)

Message: Not found. (208)

Explanation: The target data were not found.
Error code: (209)

Message: Trace block not found. (209)
Explanation: No trace block was found.



Error code:
Message:

Explanation:

Online Assemb|

Error code:
Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

(2100
(2100

in trace data.

Trigger frame not found.

Ne trigger frame was found

er Error (Codes 300 to 304)
(300

Assemble area over! (300)

The accessibie range of memory was exceeded

the ASM command.

(301)
Disassemble area over! (301)
The accessible range of memory was exceeded

the DAS command.

(302)
Errorl (302)
No ohject code can be generated. Or., it is

clear that an error occurred.

(303

Caution! . (303)

A generic object code was generated. Or.

caution needs be exercised.

(304)
Warningl (304)
An object code can be generated., but normal

operation cannot be performed.



Symbol Error
Error code:
Message:

Explanation:

Error code:
Message:

Explanation:

Error code:
Message:

Explanation:

Error code:
Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

(Codes 400 to 409)

(400}

|[E78330.8YM file not found. (400)

The |IE78330.SYM file was not found on the
current disk when the SYM L command was

executed.

(401)

[l legal |ESYMBOL file. (401)

The append symbol file is invalid in format in
the SYM L command.

(402

Double define symbol. (402) svymbol-name

An attempt was made to register a registered

symbol .

(403)

Double define module name. (403) module-name

The module name is already registered.

(404,

Ne symbol . (404)

No svmbol was found.
(4058)

(405}
A reserved word was defined as a svmbol

SYM A command.

Reserved svmbol.

in the

(4086)
|ESYMBOL table full . (4086)
No free |E symbol save area was found when the

SYM A or SYM L command was executed.



Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

(407)
Svmbol not found. (407)
The symbol specified in the SYM C or SYM E

command was not found.

(408)
Symbol|l module table full. (408)

The number of modules which can be entered was

exceeded in the LQD command.

(409)
Symbol table full.. (409)

No free svymbol save area was found when the

LOD command was executed.



File Error

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

(Locad, Save., PGM)

‘Can not open.

(Codes 500 to 520)

(500)

Can not close (500)

The file could not be closed normally.

file-name

(501)
Can not close file-name.Cancel XXX command.
(5019
The file could not he closed normally while
the XXX command was executed (XXX: STR., LST.

or COM command) .

(602>
(b02)

The specified file could not be opened.

file-name

(503)
(503) file-name
in the file.

Disk read error.

A read error occurred

(504)

Disk read error file-name.Cancel STR command.
(504)

A read error occurred in the file while the

STR command was executed.

(505>

Disk write error. (505B)

A write error occurred

file~name

in the file.



Error code:

Message:

Explanation:

Error code:

Message:

Explianation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Exelanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

(506>
Disk write error.file-name.Cancel XXX command.
(506)

A write error occurred in the file while the
XXX command.was executed (XXX:  LST or COM

command) .

(507
Read only file. (507)

An attempt was made to create a file whose

file-name

name is..the same as that of the file with an

R/0 attribute.

(508)

File make error. (508)

The file could not_be created.

file-name

(509)
File not found. (508)

The specified file name was not found.

51

HELP file not found. (510)

No help file was found on the same directory
as IE78330.EXE when the HLP command was

executed.

(511)
Bad file entry. (511)
A file name was invalid in format.

(512)
File already opened. (512) file~name

The name of an opened file was specified.



Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Explanation:

Error code:

Message:

Exeplanation:

(513>

File already exists.

(6132

The specified file already exists.

(5614)

Reserved file name.

The

(514)

software was specified.

(515)

Bad character.

(5156)

reserved file name to be used by system

An invalid character was detected while an

obiect code was

(516)

Check sum error.

(51867

loaded or saved.

A checksum error was detected while an object

code was loaded or saved.
(517)
[1legal record. (B17)

The symbol

format

(518)
Load failed.

An error occurred while a svymbol

code was

(519

Module net found,
The module name specified

was not found

table file is

(518)

(519)

in a svymbol

invalid in record

in the LOD command.

or an obliect

loaded with the LOD command.

in the LOD command

file.



Error code: (520)
Message: Multi define. (520)
The same character was set
characters were c¢hanged.

Explanation: in the PGM command

when control



CHAPTER 10 ONLINE ASSEMBLER AND DISASSEMBLER SPECIFICATIONS

This chapter explains the instruction set and special function
registers (SFRs) of the target device {(uPD78330., uPD78334., or
uPDT8P334) and the online assembler and disassembler

specifications.

Conventions

o <or>: Indicates that the return key (CR (ODH)) needs to be

pressed.

o R/0: Read only

o R/W: Read/write

o W/0: Write only

o0 The screen display and input examples in this manual apply -

when a PC-9800 series personal computer is used as the host

machine.



10.1 Instruction Set of the Target Device

The. instruction set of the target device (uPDT78330.
uPD78334., or uPD78P334) is divided functionally into 19

instruction tvpes:

o B-bit data transfer

o 16-bit data transfer

o 8-bit arithmetic/logical
o 16-bit arithmetic/logical
e Multiply/divide

¢ Siogned multiely/divide

o Increment/decrement

o Shift/rotate

o BCD correction

o Data conversion

o Bit manipulation

o Call/return

o Stack manipulation

o Special

o Unconditional branch

o Conditional branch

o Context switching

o String

o CPU control

10 - 2



o Operand notation and coding format
Notation Coding
r RO, R1., R2, R3, R4, R5, R6. R7. R8, R9, RiI0, R11. R12, R13, Rt4, R15
rI RO: R1r RZ; RS: R4t R5.r RG ., RT
r2 C. B
re RPO., RP1. RP2. RP3, RP4. RP5. RP6. RPT
rel "RPO, RP1. RP2, RP3. RP4. RP5, RP6. RPT
rp2 DE. HL. VP, UP
sfr Special function register abbreviation(*})
sfrp Special function register abbreviation (1B6-bit manipulation
register)
post RPO, RP1., RPZ, RP3. RP4, RP5/PSW. RP6. RPT
(Can be coded more than once. However, RPS can only be used in a
PUSH or POP instruction. and PSW can only be used in a PUSHU or POPU
instruction.)}
mem [DE1, ([HLY, [DE+1., [HL+1., [DE-1., [HL-1. [VP}. [UP): Register in-
direct mode
[DE+Al, [HL+Al. [DE+B1. [HL+Bl. [VP+DEl. [VP+HLI: Based indexed
mode
[DE+bytel., [HL+bytel. [VP+bvtel, [UPtbvtel., [SP+bytel: Based mode
word[A]l, word[Bl, word[DE]l., word[HL]: Indexed mode
saddr OFE20H-0FF1FH |Immediate data or label
saddrp OFE20H-0FF1EH |Immediate data (bit 0 = 0, however) or label
(for 16-bit manipulation)
$addri16 O000H-OFDFFH Immediate data or label: Relative addressing
laddriB 000QH-DFDFFH Immediate data or label: Immediate addressing
(Data up to OFFFFH can be coded in an MOV instruction.}
addri1i 800H-0FFFH Immediate data or ilabel
addr5 40H-TEH Immediate data (bit O = O, however)‘*3) or Jabel
word 16-bit immediate data or label
byte 8-bit immediate data or label
bit 3-bit immediate data or label
n 3-bit immediate data (0 to 7)
X1 See Table 10-1.
X2 See Table 10-2.
¥3 Do not attempt to access word data at odd address
(bit O = 1).




Remarks

1.

and

The same register

hame can be specified in rp

rpl., but different codes are generated.

Refer to the uPD78334 User's Manual (|EU-T29)

for

detaifs.

Functional names (X, A. C. B, E, D, L, H, AX,
BCc, DE, HL. VP. UP) can be specified in r. rl.
re., rel. and post. as well as absolute names

(RO to RI15., RPO to RFT).

address spaces.

effective for the

displacement

rang

Immediate addressing

is effective for all

Relative addressing is

locations within a

e of

-128 to +127 from the

starting address of the next instruction.

Conventions for explaining operations

Symbol Explanation
A Register A; 8-bit accumulator
X Register X
B Register B
C Register C
D Register D
E Register E
H Register H
L Register L
RO-R15 Register D to register 15 (absolute names)
AX Register pair (AX); 16-bit accumulator
BC Register pair (BC})
DE Register pair (DE}
HL Register pair (HL}
RPO-RPT Register pair QO to register pair 7 (absolute names)
PC Program counter
SP Stack pointer
UpP User stack pointer
PSW Program status word
CcY Carry flag
AC Auxiliary carry flag
z Zero flag
P/V Parity/overflow flag
T Sign flag
TPF Table position flag

(to be continued)




5.

(Cont'd}

Symbol Explanation

RBS Register bank select flag

RSS Register set select flag

IE Interrupt enable flag

STBC Standby control register

WDM Watchdog timer mode register

) Contents of memory indicated by the address or the
register contents enclosed in parentheses. ( +)
or ( -) indicates that the contents in parentheses
are incremented or decremented by one after
execution of the Iinstruction.

(GO D] Contents of memory indicated by the contents of
memory indicated by the address enclosed in nested
parentheses

xxH Hexadecimal number

Xyr X 8 high-order bits and 8 loew-order bits of a
1B6-bhit register

Fxx Address indicated through direct addressing

B x Address indicated through relative addressing

Symbols in flag field

Symboll Expianation
{blank) No change
0] Cleared to zero,
1 Set to 1.
X Set or reset according to the result,
P The P/V flag cperates as a parity flag.
v The P/V flag operates as an overflow flag.
R The saved vaiue is restored.

10 - 5




L s Flag
Ez Mnemonic Operand Operation
55 S 7 AC P/V CY
43
rl, #hyte rl < byte
saddr, #byte (saddr) <« byte
sfrt*’, #byte sfr < byte
r,rl r « rl
A, rl A < rl
A, saddr A <« (saddr)
saddr, A {saddr) < A
saddr, saddr (saddr) < (saddr)
A, sfr A <« sgfr
sfr, A sfr « A
5|1 MOV A, mem A < (mem)
o mem, A (mem) <« A
s A, [saddrp] A < ((saddrp))
- [saddrp], A ((saddrp)) < A
S A, laddr16 A < (laddrl6)
= laddri6, A (laddrlg) <« A
= PSHL, #byte PSWL <« byte X X X X X
& PSHH, #byte PSWHy < byte
PSYL, A PSHL <« A KX X X X
PSWH, A PSHy <« A
A, PSHL A < PSW,
A, PSWH A < PSWu
A, rl A == rl]
r,rl r «<«— rl
A, mem A <= (mem)
XCH A, saddr A <= (saddr)
A, sfr A == gfr
A, [saddrp] A <= ((saddrp))
saddr, saddr (saddr)<—(saddr)
rpl, #word rpl < word
saddrp, #word (saddrp) <« word
5 sfrp, #word sfrp < word
@ rp,rpl rp < rpl
3 AX,saddrp AX_<(saddrp)
- saddrp, AX (saddrp) < AX
-E MOVW saddrp, saddrp (saddrp) < (saddrp)
= AX,sfrp AX < sfrp
ig sfrp, AX sfrp <« AX
o rpl, taddrl6 rpl < (addrl6)
i laddriB,rpl (addri6) < rpl
AX, mem AX < (mem)
mem, AX {mem) < AX

(to be continued)

¥ If STBC or WOM is coded in sfr, the instruction is used as =
instruction, and both differ in the number of bytes.

special

10 - 6




(Cont'd)

ég% Flag
5 2| Mnemonic Operand Operation
252 S Z AC P/Y CY
AY, saddrp AX <— (saddrp)
AX,sfrp AX <= sfrp
()] XCHW gaddrp, saddrp (saddrp) <= (saddrp)
rp,rpl rp <-> rpl
A, #byte A, CY <« Atbyte X X XV X
saddr, #byte (saddr),CY < (saddr)+byte X X XV X
sfr, #byte Sfr, CY <« gfr+hyte X XV X
ADD r,rl r,CY « r+rl X X XV X
A, saddr A,CY < A+(saddr) X X XV X
A, sfr A,CY <« A+sfr X X XV X
saddr, saddr (saddr), CY< (saddr)+(saddr) | X X X V X
A, men A,CY < A+(mem) X X XV X
mem, A (mem),CY < (mem)+A X X XV X
A, #byte A,CY <« A+bytetCY X X XV X
saddr, #hyte (saddr), CY<(saddr)+byte+CY | X X X V X
sfr, #byte sfr,CY <« sfrt+byte+CY X X XV X
o~ r,rl r,CY < r+rl+CY X X XV X
Z2|1ADDC A, saddr A, CY<A+(saddr)+CY X X XV X
3 A, sfr A,CY < A+sfr+CY X X X V X
3 saddr, saddr (Saddr)’Eg;_ddr)+(saddr)+CY X X XV X|
I A, nen A, CY<A+(men)+CY X X XV X
S me, A (mem),CY < (mem)+A+CY X X XV X
= A, fbyte A,CY « A-byte X X X
- saddr, #byte (saddr),CY < (saddr)-byte X X XV X
LTQ* sfr, #byte sfr,CY « sfr-byte X X XV X
0 r,rl r,CY <« r-ri X X XV X
SUB A, saddr A,CY « A-(saddr) X X X V X
4, sfr A,CY <« A-sfr X X XV X
saddr, saddr (saddr), CY<(saddr)-(saddr) | X X X V X
A, mem A,CY <« A-(mem) X X XV X
mem, A (mem), CY<(mem)-A X X X V X
A, #hyte A, CY<=A-hyte-CY X X XV X
saddr, $byte (saddr), CY<«(saddr)-byte-CY | X X X V X
sfr, #byte sfr,CY < sfr-byte-CY X X XV X
r,rl r,CY < r-ri-CY X X XV X
SUBC A, saddr A,CY < A-(saddr)-CY X X X V X
A, sfr A,CY < A-sfr-CY X X XV X
saddr, saddr (Saddr)'g\s{aé_dr)-(saddr)-[]‘t’ X X XV X
A, mem A,CY < A-(mem)-CY X X X V X
me, A (mem),CY < (mem)-A-CY X X X V X

X 16-bit data transfer

(to be contin

10 - 7

juny
(1]
[o N
~




(Cont'd)

6§ Flag
E: Mnemonic Operand Operation :
E,E S Z AC P/V CY
A, $hyte A< A A byte X X P
saddr, #byte (saddr) < (saddr) A byte X X P
sfr, fbyte sfr « sfr A byte X X P
r,ri r<r Arl X X P
AND A, saddr A < A A (saddr) X X P
A, sfr A« A A sfr X X P
saddr, saddr (saddr)«(saddr) A (saddr) | X X P
A, men A<= A A (nem) X X P
mem, A (mem) < {mem) A A X X P
A, #byte A< AV byte X X P
saddr, #byte (saddr) < (saddr) V byte X X P
sfr, thyte sfr < sfr V byte X X P
r,rl r<rvrl X X P
‘s | OR A, saddr A < A V (saddr) X X P
‘w0 A, sfr A< A vV sfr X X P
= saddr, saddr (saddr) < (saddr)V (saddr) | X X P
2 A, men A < AV (mem) X X P
‘g wen, A (mew) < (mem) V A X X P
= A, #hyte A< L% byte X X P
% saddr, #byte (saddr) < (saddr) ¥ byte X X P
- sfr, §byte sfr < sfr ¥ bhyte X X P
a r,rl r = r % rl XX p
| XOR A, saddr A < A % (saddr) X X P
A, sfr A < A ¥ sfr X X P
saddr, saddr (saddr)<«(saddr) % (saddr) | X X P
A, mem A < AN (mem) X X P
mem, A (mem) < (mem) % A X X p
A, tbhyte A-byte X X XV X
saddr, #hyte (saddr)-byte X X XV X
gir, #hyte sfr-byte X X XV X
: r,rl r-rl X X XV X
CMP A, saddr A-(saddr) X X XV X
A,sfr A-sfr X X XV X
saddr,saddr (saddr)-(saddr) X X XV X
A, mem A~Ciemn) X X XV X
mem, A (mem)-A X X XV X

{to be continued)
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(Cont'd)

@
L& Flag
EZ Mnemonic Operand Operation
E.E S Z AC P/V CY
AX, #word AX,CY <« AX+word X X XV X
saddrp, #word (saddrp),CY < {(saddrp)tword | X X X V X
sfrp, #word sfrp,CY <« sfrp+word X X XV X
rp,rpl rp,CY < rp+rpl X X XV X
ADDW s addrp AX.CY < AX*(saddrp) X X X VX
AX,sfrp AX,CY < AX+sfrp X X XV X
: (saddrp),CY
E saddrp, saddrp < (saddrp)+(saddrp) X X XV X
go AX, #word AX, CY « AX-word X X XV X
= saddrp, #word (saddrp),CY <« (saddrp)-word | X X X V X
.E sfrp, #word sfrp,CY <« sfrp-word X X X V X
o SUBW rp,rpl rp,CY < rp-rpl X X XV X
5 AX,saddrp AX,CY « AX-(saddrp) X X XV X
P AX, sfrp AX,CY <« AX-sfrp X X X V X
= saddrp, saddrp (saddrp), CY X X XV X
= ' <« (saddrp)-(saddrp)
© AX, #word AX-word X X XV X
saddrp, #word (saddrp)-word X X X V X
sfrp, #word sfrp-word X X XV X
rp,rpl rp-rpl X X XV X
CMPW AX, saddrp AX-(saddrp) X X XV X
AX,sfrp AX-sfrp X X XV X
saddrp, saddrp (saddrp)-(saddrp) X X X V X
MULU rl AX <« AXrl
© AX Cauotient),
:E DIVUW/rl rl (remainder) < AX<rl
:-E AX (high-order 16 bits),
»|MULUW | rpl rpl (low-order 16 bits)
ot <« AXXrp
E ' AXDE (quotient),
=EIDIVUX | rpl rpl (remainder)
< AXDE=+rpl
AX (high-order 18 bits),
(x){ MULW | rpl rpl(low-order 16 bits)
<« AXXrpl
jé INC rl ri < rl+l X X X V
= saddr (saddr) <« (saddr)+l X X XV
§ DEC rl rl < ri-1i X X XV
= saddr (saddr) <« (saddr)-1 X X XV
= rpé rp2 < rp2+l
% INCW gaddrp (saddrp) <« (saddrp)+1
5 rpZ rp2 < rpg-l
< |DECW saddrp . (saddr) < (saddrp)-1i

¥ Signed multiply

{(toc be continued’
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(Cont'd)
<D
b Flag
?_;:: Mnemonic Operand Operation
2o S Z AC P/V CY
ROR oo (CY,I‘%? <« rla,rla-1 < rla) P X
Xn times
ROL rlon ng.rh <« rl7,rlp+1 < rla) P X
n times
(CY < ria,rly <« CY,
RORC rl,n Fla-1 < rlp)Xn times P X
(CY < rl7,rlsg <« CY,
ROLC rl,n Plp+1 < rlp)Xn times P X
E SHR rh.n rip-1 < rla)Xn times XX 0P X
b (CY < rl7,rlg < 0,
E SHL rl.n rlp+1 < rlz)Xn times XX 0P X
= (CY <« rpla,rplis <« O,
-
% | SHRW rel.n rpla-1 < rpla)Xn times X X 0P X
(CY <« rplis,rpla < 0,
SHLW reln rplp+1 < rpla)Xn times XX 0PX
Az-g <« (rpl)s-a,
RORA4 [rpl] (rp1)7-4 < As-a,
(rpDa-p < (rpl)7-4
Az-a <« (rpl)r-4,
ROLA4 [rpl] (rpl)s-a <« As-a,
(rpl)7-4 < (rpl)a-mp

(to

be continued)




(Cont'd)>

[}]
'g% ‘ Flag
52| Mnemonic Operand Operation
as S Z AC P/V CY
— g
ADJBA
Decimal Adjust Accumulator X X X P X
ADJBS
When A7=0 X < 4A,A < QOH
CVTBW When Av=1 X < A,A < FFH
CY,saddr. bit CY <« (saddr.bit) X
CY,sfr.bit CY <« sfr.bit X
CY,4.bit CY <« A.hit X
CY,X.bit CY <« X.bit X
CY,PSWH.bit CY < PSWu.bit X
CY,PS¥L.bit CY <« PSY..bit X
MoVi saddr.bit,CY (saddr.bit) < CY
sfr.bit,CY sfr.bit <« CY
A.bit,CY A.bit < CY
X.bit,CY X.bit < CY
PSWH.bit,CY PSWu.bit < CY
- PSYL.bit,CY PSW_ .bit <« CY
S CY,saddr. bit CY « CY A (saddr.bit) X
g CY,/saddr.bit CY < CY A (saddr.bit) X
El CY,sfr.bit CY < CY A sfr.bit X
= CY,/sfr.bit CY « CY A sfr.bit X
g CY,A.bit CY <« CY A A.bit X
- AND1 CY,/A.bit CY < CY A A.bit X
< CY,X.bit CY < CY A X.bit X
CY,/X.bit CY <« CY A X.bit X
CY,PSWH.hit CY « £Y A PSW4.bit X
CY,/PSWH. bit CY « CY A PSWu.bit X
CY,PSHL.bit CY <« CY A PSW_.bit X
CY, /PSHL. bit CY < CY A PSHWL.bit X
CY,saddr.bit CY « CY V (saddr.bit) X
CY, /saddr.bit CY <« CY V (saddr.bit) X
CY,sfr.bit CY <« CY V sfr.bit X
CY,/sfr.bit CY < CY V sfr.bit %
OR1 CY,A.bit CY < CY WV A.bit X
CY,/A.bit CY <« CY V A.bit X
CY,X.bit CY < CY v K.bit X
CY,/X.bit CY < CY Vv X.bit X
CY,PS¥H.bit CY <« CY V PSWy.hit X
CY, /PSHH. bit CY <« CY V PSWy.hit X
CY,PSHL.bit CY <« CY v PSW..bhit X
CY,/PSWL.bit CY <« CY V PSW..bit X
(to be continued)
X1 BCD correction X2 Data conversion
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(Cont'd)

a
LE Flag
?_;: Mnemonic Operand Operation
E’.E S Z AC P/Y CY
CY,saddr.bit CY < CY % (saddr.bit) X
CY,sfr.bit CY < £Y % sfr.bit X
X0R1 CY,A.bit CY « CY % A.bit X
CY,X.bit CY < CY % X.bit X
CY,PS¥H.bit CY <« CY % PSWu.bit X
CY,PSWL.bit CY <« CY % PSHL.bit X
saddr.bit (saddr.bit) <« 1
sfr.bit str.bit « 1
s |SET1 [Abit Abit « 1
E X.bit X.hit - 1
= PSHH.bit PSWy.bit < 1
2 PSWL.bit PSHL.bit < 1 X X X X X
s saddr.bit (saddr.bit) <« 0
- sfr.bit sfr.bit <« 0
= {CLR1 A.bit A.bit < O
X.bit X.bit < 0
PSYH.bit PS¥u.bift < 0O X X X X X
PSYL.bit PSH_.bit <« 0
saddr.bit (saddr.bit) < (saddr.bit)
sfr.bit sfr.bit <« sfr.bit
NOT1 A.bit A.bit < A.bit
X.bit X.bit < X.bit
PSHH.bit PS¥u.bit < PSWy.bit
PSYL.bit PSY..bit < PSW:..bit X X X X X
SET1 cY CY < 1 1
CLR1 cY CY < 0 0
NOT1 CY Y « CY X

(to be continued)




(Cont'd)

Instruc-
tion type

Mnemonic

Operand

Operation

Flag

S Z AC P/V CY

Call/return

taddrl6

(SP-1) <« (PC+3)y,
(SP-2) <« (PC+3)L,
PC <« !addrl8,SP <« SP-2

CALL

rpl

(SP-1) <« (PC+2)m,
(SP-2) « (PC+2).,
PCy<rpin,PCL<rplL,SP<SP~2

frpl]

(SP-1) <« (PC+2u,

(SP-2) « (PC+2).,

PCh <« (rpl+1),PCL <« (rpl),
SP <« SP-2

CALLF

laddril

(SP-1) « (PC+2)u,
(SP-2) <« (PC+2).,
PCis-11 <« (0001,
PCig-8 <« laddril,
$P « Sp-2

CALLT

[addrs]

(§P-1) < (PC+L)x,

(8P-2) « (PC+1)L,

PCy < (TPF, 00000000, addr5+1),
PCL«(TPF, 00000000, addr5),
SP <« §P-2

BRK

(§P-1) < PSHu,
(8P-2) < PSHL,
(§P-3) <« (PC+1)y,
(SP-4) <« (PC+1),
PCL < (O003EW),
PCy <« (003FH),
SP <« SP-4,1E «- 0

RET

PCL < (SP),PCy <« (8P+1),
5P <« SP+2

RETB

PCL <« (SP),PCw < (SP+1),
PSHL < (SP+2), PSHy «(SP+3)
SP_ <« SP+4

RRRRR

RETI

PCL <« (SP),PCk <« (SP+1),
PSHL < (SP+2), PSHy < (SP+3)
SP <« SP+4

RRRRR

(to be continued)
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(Cont'd)

2 Unconditional

branch

10 - 14

4
L& Flag
_g': Mhemonic Operand Operation
%5 S 7 AC P/V CY
Sfr (SP-1)esfry, (SP-2)«sfr,
P SP < SP-2
{(SP-1) <« posty, (SP-2) <
PUSH post postL,SP<SP-2}Xn timest"!’
PSH (SP-1) <« PSHu, (SP-2)<PSH,
SP <« SP-2
5 {(UP-1) <« posty, (UP-2) «
E PUSHU | post posty,UP<UP-2} Xn timest"?’
_§ f' sfrL <« (8P),sfry <« (SP+1)
= Strp SP <« SP+2 '
:: {postL < (SP),posty<(SP+1),
g|PoOP post SP<SP+2)Xn timegt* i’
“ PSH PSHL<(SP),PSHy < (SP+1), RRRRR
SP < SP+2
fpost, < (UP),posty<(UP+1),
POPU | post UP<UP+2}Xn times'"!’
- | 8P, #word SP < word
MOVW SP, AX SP <« AX
.| AX,SP AX < SP
INCW |SP 5P <« SP+]
DECW SP §P « SP-1
CHKL sfr (Pin level)¥'(signal level P
2 before buffer output)
(&)
QL
& | CHKLA | sfr A<{(Pin level)%(signal P
level before buffer output)}
laddr1g PC « l!addrig
2| BR rpl PCy < rply,PCL <« rplL
[rpll PCy <« (rpl+1),PCL <« (rpl)
$addr1B PC <« $addrib
(to be continued)
X1 n indicates the number of registers specified in post.




(Cont'd)

bé Flag
= 4= . .
B Mnemonic Operand Operation
as § Z AC P/V CY
gg $addrid PC « $addr16 if CY=1
BNC ‘ . _
BNL $addrle PC < $addrl6 if CY=0
g% $addrlB PC <« $addrl6 if Z=1
BNZ e o
BNE $addrl6 PC <« $addrl8 if Z=0
BV $addr16 PC < $addris if P/V=l
BPE
BNV : _
BPO $addrié PC <« $addrlg if P/V=0
BN $addrlB PC < $addrlf if S=1
BP $addrl6 PC « $addrif if S=0
BGT $addrlB PC<$addri6 if (P/VS)VZ=0
BGE $addr16 PC « $addrib if P/V »# S=0
BLT $addr16 PC <« $addrlB if P/V s S=1
_IBLE $addr16 PC<$addris if (P/V¥S)VZ=I
2| BH $addrib PC<$addri6 if Z\CY=0
£ |BNH $addr16 PC<$addri6 if 2 VCY=1
— saddr.bit,$addr16 | PC<S$addri8 if (saddr.bit)=1
g sfr.bit,$addrlB PCe«3$addrif if sfr.bit=l
= |BT A.bit,$%addrlb PC <« $addrl6 if A.bit=l
lé X.bit,%addrlB PC <« $addrlb6 if X.bit=1
S PSWH.bhit, $addr16 PC <« $addrl® if PSWy.bit=1
PSHL.bit, $addrl18 PC <« $addr18 if PSW_.bhit=1
saddr.bit, $addr16 | PC<3$addri6 if (saddr.bit)=0
sfr.bit,$addrlf PC <« $addrl6 if sfr.bit=0
BF A.bit,$addrlB PC <« $addriB if A.bit=0
X.bit,$addrl6 PC <« $addri6 if X.bit=0
PSWH.bit, $addr16 PC < $addr16 if PSWy.bit=0
PSWL.bit,$addri16 PC <« 3addris if PSW,.bit=0
. PCe«3$addrls if (saddr.bit)=l
saddr.bit,$addr18 then reset (saddr.bit)
. PC <« $addrl6 if sfr.bit=1
sfr.bit,$addr16 then reset sfr.bit
. PC <« $addrls if A.bit=1
BTCLR | A.bit,$addrl6 then reset A.bit
. PC <« S$addr1s if X.bhit=!
K.bit,$addr16 then reset X.bit
. PC « $addrid if PSHn.bit=1
PSWH.bit, Jaddr18 then reset PSWu.bit
. PC <. $addri6 if PSWL.bit=1
PSHL.bit, $addr16 then reset PSHL.bit X X X X X

15

{(to be continued)




(Cont'd)

PSHL <R6

L § Flag
E: ¥nemonic Operand Operation —
use S Z AC P/V CY
—
. PC«$addr1B it (saddr.bit)=0
saddr.bit,$addr16 then set (saddr.bit)
. PC <« $addrl6 if sfr.bit=0
sfr.bit, $addr16 then set sfr.bit
= . PC <« $addrl8 if A.bit=0
S| BFSET | A.bit,vaddrlt then set A.bit
5 . PC < $addrl8 if X.bit=0
= X.bit,$addr16 then set X.bit
5 . PC <« $addrl8 if PSWy.bit=0
e PSWH.bit, Saddr16 then set PSW.bit
= . PC <« $addr16 if PSWL.bit=0
S PSHL.bit, $addr16 then set PSHL.bi X X X X X
r2 <« r2-1, ‘
r2,3addr16 then PO « $addrlf if r2#0
DBNZ (gaddr) < (saddr)-1,
saddr, $addr16 then PC <« $addr18 if(saddr)
£0
PCy<—R5,PCL«<~—R4,
BRKCS | RBn R7<PSHy,R6<PSY,,
=1 RBS2-0<n, R55<0, [E<«0
%
x PCy < R5, PCL<R4,
@ |RETCS | laddris R5, R4<!addr 16, PSHy«<R7, RRRRR
i PS¥_L<R6
2z
é PCy<R5,PCL<R4,
RETC S B| laddri6 R5, R4<1addr 18, PSHy<R7, RRRRR

(to
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(Cont'd)

End if C=0 or CY=0

é;§ Flag
.E - Mnemonic Operand Dperation
2.2 S 7 AC P/V CY
(DE+) < &, C <« C-1
MOVM [DE+]. A End if C=0
[DE_] A (DE_) « A, C - Chl
’ End if C=0
(B3, [hLe] | DB < (L), €= 7l
’ End if C=0
(DED)<—4, C <« C-1
X CHM [DE+], A End if C=0
tDE_] A (DE_) > A, C - C_I
' End if €=0
e, e | P W)
XCHBK ne
[DE_] [HL_] (DE_)‘_—)(HL_): C - C-l
’ End if C=0
= | CMPME End if C=0 or Z=0
& [DE-1, A (BE-)-A, C <« C-1 X X X V X
: End if C=0 or Z=0
(DE+)-(HL+), C < C-1
CMPBKE [DE+1,THL*] | i it C=0 or Z=0 X X X VvV X
E-1,0aL-1 | (PED-WLD), C < Bl oy x
’ End if C=0 or Z=0
[DE+1, A (DE+)-4, C < C-1 X X X V X
CMPMNE End if C=0 or Z=1
[DE-1,A (DE-)-4, € < C-1 X X X V X
’ End if C=0 or Z=1
[DE+1, [HL+] wE*?"‘“‘_‘;)' C<Cl |y x x Vv X
CMPBKNE End lf C— or 2—1
-1, cp-1 | PEDTULD, © <O o v x
= End if C=0 or Z=1
[DE+1, A (DEJ'?_A’_S <l X X X V X
CMPMC End if C=0 or CY=D
[DE-1, A (DE-)-4, € < C-1 X X X V X
! End if C=0 or CY=0Q
[DE+], [HL+] én?)_;(ggg), L0l 1w % x Vv X
CMPBKC nd i =0 or CY=0
(DE-)-(HL-), C « C-1
[DE-1, [HL-] X X X V X

(to be continued) -
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(Cont'd)
[+ 3]
& Flag
E: Mnemonic Operand Operation
ze S 7 AC P/V CY
[DE+], A (DE)-4, C < C1 X X X V X
CMPMNC End if C=0 or CY=1
B _ (DE_)_An C o C_].
2l [DE"3. 4 End if C=0 or CV=1 XXXV
L‘ — p—
& [oEsl,[HLe] | OEHCHLD, C < C1 o o % v x
End if C=0 or CY=1
CMPBKNC VYT -
p-1,0hL-1 | SPEGHL), C< G100 o o o v x
! End if C=0 or CY=1
(+)
MOV STBC, ¥byte STBC <« byte
S HDH, #byte #DH < byte!"’
5 [SWRS RSS < RSS
S SEL RBn RSS < 0,RBS2-0 < n
= RBn, ALT R8S <« 1,RBS2-0 <« n
S| NOP No Operation
E1l IE « 1(Enable Interrup)
D1 IE < 0(Disable Interru)

X An op-code trap

specified

instruction.

Trap operation:

(SP - 1) < PSWy, (SP - 2) < P3W .,

(SP - 3) — (PC - 4),

PC_ < (003CH), PCy ~~— (003DH}.,

SP <~ SP - 4,

IE =~— O

10 - 18

(SP - 4) < (PC - 4) .,

in an STBC or WDM regisfter manipulation

interrupt occurs if an invalid op-code

is




10.

Special Function Registers (SFR) of the Target Device

Special function registers (SFR) of the target device
(uPD78330, uPD7B334, or uPD78P334) are classified into

two tvpes according to the bit size of their registers.

o 8-bit special function register

o 16-bit special function register



Table 10-1 8-bit Special Function Registers (8FRs)

Address | SFR |Address | SFR |Address i+ SFR |Address | SFR
FFOO | PO FF20 : PMO FF40 |  PHCO FFB0 : RTP
FFO1 ! Pl FF21 ¢ PMI FFAl i PMCI FF61 | RTPR
FFO2 ! P2 FF22 | FF42 | FF62 | PRDC
FFO3 1 P3 FF23 | PM3 FF43 | PNC3 FF63 | RTPS
FFO4 | P4 FF24 | FF44 | FF64 | PHMC
FFO5 | PS5 FF25 : PM5 FF45 FF85
FFOB ! FF26 ! FF46 ! FF66 | PO
FFO7 .+ PT [ FF27 FF47 1 FF67 1
FFO8 : P8 FF28 ! FF48 FF68 !  ADM
FFOS | P9 FF29 P9 FF49 . FFE9
FFOA ! TLA FF24 ! FF44 ! FFBA
FFOB | FF2B | FF4B | FF6B |
FFOC ! FF2¢ ¢ FF4C ! FF6C
FFOD | FF2D ! FF4D ! FF6D |
FFOE 1 FF2E 1 FF4E FF6E | PHMI
FFOF | FF2F | FF4F | FF6F |
FFI0 FF30 FF50 1 FF70 1
FF11 | FF31 ! FF51 ! FF71 |
FF12 | FF32 | FF52 | FF72 |
FFI3 | FF33 FF53 FF73 !

FF14 | FF34 | FF54 | FF74 |
FF15 FF35 ! FF55 ! FF75 !
FF16 | FF36 | FF56 | FF76 |
FF17 1 FF37 1 FF57 1 FF77
FF18 ! FF3s FF58 ! FF78 |
FF19 | FF39 ! FF59 FF79 1
FF1A ! FF3A ! FFSA ! FFTA |
FF1B FF3B | FFBB | FF7B |
FFIC ! FF3C ! FF5C ! FFIC !
FFID ! FF3D FF5D FFTD |
FF1E ! FF3E ! FFBE ! FFTE !
FFIF | FFSF | FFSF | FR7F |

(to be continued)
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Table 10-1 8-bit Special Function Registers (SFRs) (Cont'd)
Address | SFR |Address i SFR |[Address { SFR [Address : SFR
FF80 | CSIM FFAQ | FFCO 1 STBC FFEO  IFOL
FF8l ! FFAl | ADCROH | FFCI ! COW FFEI : IFOH
FF§2 | SBIC FFAZ | FFC2 | DM FFE2 | IFIL
FF83 ! FFA3 | ADCRIH | FFC3 FFE3 |
FF84 | FFA4 | FFC4 | MM FFE4 |  MKOL
FF85 1 FFA5 : ADCRZH FFC5 1 FFE5 1  MKOH
FF86 | SIO FFAG | FFC6 | P¥C FFE6 | MKIL
FF87 FFA7 © ADCR8H [ FFC7 | FFE7T i
FF88 @ ASIM FFA8 | FFC8 ! FFES ' PBOL
FF89 . FFA9 . ADCR4H | FFCS 1 FCC FFES | PBOH
FF8A | ASIS FFAA | FFCA ! FFEA ! PBIL
FF8B | FFAB | ADCRGH | FFCB FFEB |
FF8C : RxB FFAC FFCC FFEC :  ISMOL
FF8D | FFAD | ADCRSH | FFCD ! FFED | ISMOH
FF8E | TxS FFAE | FFCE 1 FFEE |  ISMIL
FF§F | FFAF | ADCR7H | FFCF | FFEF |
FF90 FFBO ! TMCO FFDO : EXTSFRO | FFFO : CSEOL
FF1 FFB1 | ‘BRGM FFDI | EXTSFRL FFF1 | CSEOH
FF92 FFB2 1 TNCI FFD2 i EXTSFR2 FFF2 : CSEIL
FF93 ! FFB3 ! FFD$ | EXTSFRS FFF8
FF94 | FFB4 | TUKO FFD4 | EXISFR4 FFF4 & INTMO
FF95 1 FFBS ! TUMI FFD5 1 EXTSFRS FFF5 : INTH1
FF96 | FFB6 ! FFDE | EXTSFR6 FFFE |
FF97 1 FFBT | FFD7 i EXTSFR7 FFF7 |
FF98 | FFB8 | TOCO FFD8 | EXTSFRS FFF§ | ISPR
FF98 1 FFBS : TOCI FFDS | EXTSFRY FFF9 & PRSL
FFOA ! FFBA | FFDA ! EXTSFRIO | FFFA |
FF9B | FFBB | PPOS FFDB i EXTSFRIL [ FFFB |
FF9C FFBC | FFDC ! EXTSFRIZ | FFFC !
FF9D FFBD . FFDD : EXTSFR13 | FFFD .
FF9E ! FFBE ! FFDE ! EXTSFR14 | FFFE !
FFSF | FFBF | FFDF | EXTSFRIS | FFFF |
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Table 10-2 16-bit Specia! Function Registers (SFRs)

Address 1 SFR | Address + SFR | Address i SFR | Address E SFR
FFOO | FF20 | FF40 | FF60 |
FFOL ! FF21 ! FF4l FF61
FFO2 | FF22 | FF42 | FF62 |
FF03 1 FF23 | FF43 | FF63 !
FFO4 | FF24 | FF44 | FF64 !
FFO5 FF25 1 FF45 FF65
FFOB ! FF26 ! FF46 ! FF66
FFO7 i FF27 1 . FF47 FF67 !
FFO8 | FF28 ! FF48 ! FFE8 !
FFO3 i FF2g FF49 . FF69 1
FFOA ! FF2A ! THO FF4A FFGA !
FFOB | FF2B | FF4B FF6B
FFOC 1 TH2 FF2C 1 TMI FF4C : BRG FF6C
FFOD | FF2D | FF4D | FF6D !
FFOE 1 FF2E | TM3 FF4E i FF6E 1
FFOF | FF2F | FF4F | FF6F |
FFLI0 | CTOO FF30 FF50 1 FF70 :  CM11
FF11 | FF31 FF61 | FFT1
FF12 1 CTO01 FF82 FF52 i FF72 t  CH12
FF13 ! FF33 | FF53 ! FF738 !
FF14 | CT02 FF34 | FF54 | FF74 1 CH20
FF15 ! FF35 FF55 FF76 !
FF16 | FF36 | FF56 | FF76 | CM21
FF17 | FF37 FE57 i FF77 |
FF18 | FF38 ! FF58 | FF78 | CM30
FF19 FF39 FF69 FF79
FF1A | FF3A ! FFGA | FFTA !
FFIB FF3B ! FFBB 1 FFTB 1
FFIC ' €TI0 FF3C ! FF5C | FFC !
FFID . FF3D FFBD . FF7D i
FFIE ! FF3E | FFGE | FRTE |
FFIF | FF3F | FFEF | FF7F

{to be continued)

10 -~ 22




Table 10-2 16-bit Special Function Registers (SFRs) {(Cont'd)
Address i SFR |Address | SFR |[Address 1 SFR |Address | SFR
FF80 | FFAO |  ADCRO FFCO | FFEO | IFO

FF81 FFAL FFCl FFEl !

FF82 | FFAZ | ADCRI FFC2 | FFE2 | IFI

FF83 1 FFA3 | FFC3 1 FFE3 |

FF84 | FFA4 |  ADCR2 FFC4 | FFE4 | MKO

FF85 FFAS FFC5 FFES .

FF86 | FFA6 | ADCR3 FFCE | FFE6 | MKl

FF87 1 FFAT i FFCT i FFET

FF88 ! FFA8 ' ADCR4 FFC8 ! FFES ! PRO

FF89 | FFAS FFC9 FFES

FF8A ! FFAA | ADCR5 FFCA 1 FFEA | PBI

FF8B | FFAB | FFCB ! FFEB |

FF8C FFAC ! ADCR6 | FFCC FFEC : ISHO
FF8D | FFAD | FFCD ! FFED i

FF8E 1 FFAE |  ADCR7 FFCE ! FFEE | ISMI
FF8F | FFAF | FFCF | FFEF |

FF90 : CHXO FFBO FFDO FFFO : CSEQ
FFO1 ! FFB1 | FFD1 ! FFF1 !

FFS2 : CHOIR | FFB2 FFD2 | FFF2 { CSEl
FF93 FFB3 FFD3 ! FFF3 !

FF94 . CMO2R | FFB4 | FFD4 | FFF4

FF95 FFB5 FFD5 FFFS

FF96 | CMOSR | FFBG | FFD6 | FFF6 |

FF97 | FEB7 FED7 FFF7

FF98 | CMO4R | FFBS | FFD§ | FFF8 |

FF99 1 FFBY FFD FFFg

FF9A | CCOOR | FFBA | FFDA ! FFFA !

FF9B | FFBB | FFDB FFFB |

FF9C ! CCOIR | FFBC ! FFDC ! FFFC !

FFOD | FFBD FFDD FFFD

FF9E | FFBE ! FFDE ! FFFE !

FFOF FFBF | FFDF FFFF |
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10.3 Online Assembler Specification

This specification applies to ASM commands.

The specification covers 14 items:

5000 0OE0OOOOOO

Character set
Symbo!l definition
Comment line
Numeric representation coded in the operand fieid
Symbolic representation coded in the operand field
Expression representation coded in the operand field
Pseudo instructions
Rule for generating instruction codes
Checking sfr manipulation instructions for errors
Checking saddr space manipulation instructions for
an error
Omitting the addressing mode
Coding operands in PUSHR., POPR., PUSHU., or POPU
Error messages

List of reserved words
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1)

(2)

(3

(4

Character set

Characters available for the assembler are listed

below:

A toe Z, a to z, @, 7, _, 0 to 9, +, -, X, /., %, V., [,

1, #, (. ), :(semicolon), .(period)., .(comma). ¥. and

\

The ven siogn (¥) (Note 17 and the backslash ¢ ) (Note 2)

are available only for symbolic representation.

Notes 1. To bhe used when the [E-78330-R is connected
to the PC~-9800 series.

2. To be used when the |E-78330-R is connected
to the |IBM PC series.

Lowercase letters are treated as uppercase lefters.
Symbo!| definition

The assembler does not allow symbols such as labels to
be defined. Instead of numeric values, however.
defined svmbols can be used.

Comment line

The assembler assumes the part from a semicolon (.)

to <cr> as a comment.

Numeric representation coded in the operand field

Conforms to the coding conventions for numeric values
to be used for command input.

See Chapter 6 for details.
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(b)

(8)

(7

Symbolic representation coded in the operand field

Conforms to the coding conventions for symbols fto be
used for command input.

See Chapter 6 for deyai]s.
Expression representation coded in the operand field

Conforms to the coding conventions for expressions fto
be used for command input.

See Chapter 6 for details.
Pseudo instructions
The assembler supports pseudo instructions:

(a) ORG addri18

The ORG instruction places the next instruction
at addrl16.

I1f addr16 is less than the address of the

current location, "Caution” is displaved.

If addr16 is greater than OFEYFH., "Error" is
displaved.
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(b)

(c)

DB bvte....bvte

The DB instruction places the byte data in the
current location.

lf multiple byte data items are separated by
a comma, they are placed in seaquence in the
current and subsequent locations.

If data are located beyond address OFE7FH, or if
an operand field contains word data., "Error" is
displaved.

[f an error occﬁrs, all the data are invalidated.
DW word....word

The DW instruction places the low-order byvie of
the word data in the current locatien and the

high-order byte in the next location.

If multiple word data items are separated by a
comma., they are located in seaquence in the
current and subsequent locations according to
the above rule.

If data are located besyond address OFE7FH.
"Error" is diselaved.

|f an error occurs, all the data are

invalidated.



(8)

1§D

(d) DS word

The DS instruction places the next instruction
in the locatien at a displacement of the value
in the word from the current location. If the
value of (current location + word) exceeds
OFETFH., "Error" is displaved. |f the value of
(current location + word) exceeds OFFFFH., the
digits higher than the most significant digit
permitted are truncated, and "Caution” Is

displaved.

(e) END

The END instruction terminates ASM command

execution.

Rule for generating instruction codes

The uPD78330, uPD78334, and uPDT78P334 can perform two

types of addressing'for QFE20H to OFFFFH memorvy

space:

(a) Short direct addressing
The online assembler of the |E-7T8330-R applies
the short direct addressing to the OFEZ20H to
OFF1FH memory space.

(b)Y Special function register (SFR) addressing
The online assembler of the |E-T8330-R applies

the special function register (SFR) addressing
to the OFFZ20H to OFFFFH memory space.

Checking sfr manipulation instructions for errors
Instructions for manipulating the sfr (special

function register) space are checked for errors

according to the following address representation:

10 - 28



(a)

(k>

When an address is represented by an sfr
reserved word

Checking sfr or sfrp

The 16-bit manipulation instruction for sfr or
the 8-bit manieulation instruction for sfrp

causes "Warning" to be displaved.

Checking the attribute of read only or write
only

The write instruction for sfr with R/0 or the
read instruction fer sfr with W/0 causes

"Warning" to be displaved.

When an address is represented by a numeric

value, symbol., or expression

Checking whether sfr is found

If sfr is net found. "Warning" is displaved.

Checking sfr or sfrp

The 16-bit manipulation instruction for sfr or
the 8-bit maniepulation instruction for sfrp

causes "Warning" to be displaved.

Checking the attribute of read only or write
only

The write instruction for sfr with R/0 or the
read instruction for sfr with W/0 causes

"Warning” to be displaved.



(10) Checking saddr space manipulation instructions for

an error

The assembler checks whether the address is even or
odd during 16-bit manipulation by the saddr space

manipulation instructions.

The 16-bit manipulation instruction for an odd

address causes "Warning" to be displaved.
(11) Omitting the addressing mode

When an addressing mode (absolute or relative).
conforming to branch instructions is determined
clearly according to an instruetion., the addressing

mode can be omitted,

If no addressing mode is specified in the branch
instruction (BR)., "Caution" is displaved, and the
shortest code is generated according to the vatue of
addrl16,

The fellowing shows the rules for generating the

shortest code:

=128 5 (addri6 - $ + 2) £ +127 Instruction gensrated
BM $addr16

BR addr16 -

BM laddrlB

(addr1B - $ + Z2) < -128
or
+127 < (addrl16 - & + 2)

If location counter $ is used, the addressing mode

must not be omitted.
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(12D

(133

Example 1: Omit the addressing mode.

N | ! AL o

CALL laddrib _— CALL addr18
CALL $addrl16 — CALL addr18

Example 2: Addressing using the location counter

BC $%+n < Indicates a branch to address (5 +n)

$ of the addressing mode

$ of the lccation counter

Coding operands in PUSHR., POPR., PUSHU. or PQOPU
The coding seaquence of operands is not determined.

Coding the same operand more than once causes

"Error"” to be displayed.
Error messages

The error messages displaved by this assembler are

classified into three tvpes:

(a) “"Error"

This message is displaved if no object code can
be generated or if it is clear that an error

occurred.

Example: Instruction specification causing

"Error" to be displaved

ORG OFFOOH -— No program can be placed at
address OFFOQOH.

PB OFFOOH -— No word data can be specified.

MOV J.#byte - No symbol is registered vet.

BR $ ~— No address Is specified vet.
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(b) "Warning"

This message is displayed if normal operation
cannot be attained although an object

code is generated.

Example: Instruection specification causing

"Warning” to appear

MOV sfrp.ftbyte ~— 8-bit manipulation for sfrp
MOVW sfr.#word ~— 16-bit manipulation for sfr
MOVW odd saddr.fiword ~— 16-bit manipulation for odd saddr
BR LOFFOQH < A branch to sfr space
(c? "Caution”

This message is displaved if an address |s

adtomatically generated.

Example: |f an address is automatically

generated

ORG $-100H
BR 10CH
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(14) List of reserved words

The reserved words of the online assembler in the

I[E-T8330-R are listed below:

A BGE CMO1R
AC BGT CMOZ2R
ADCRO BH CMO3R
ADCROH BL CMO4R
ADCR1 BLE CM11
ADCR1H BLT cMm12
ADCR2 BN CM20
ADCR2H BNC CM21
ADCR3 BNE CM30
ADCR3H BNH CMP
ADCR4 BNL CMPBKC
ADCR4H BNV CMPBKE
ADCR5 BNZ CMPBKNC
ADCRBH BP CMPBKNE
ADCRB BPE CMPMC
ADCREH BPO CMPME
ADCRT BR CMPMNC
ADCRTH BRG CMPMNE
ADD BRGM CMPW
ADDC BRK CMX0
ADDW BRKCS- CSEO
ADJBA BT CSECH
ADJBS BTCLR CSEOL
ADM BY CSE1
ALT BZ CSEIL
AND c CSIM
AND1 CALL CTOO
ASIM CALLF CTo1
ASIS CALLT CT02
AX CCOOR cTlio

B CCOIR CVTBW
BC cCw cy

BE CHKL D

BF CHKLA DB
BFSET CLR1 DBNZ

10 - 33



DE

DEC

DECW

Dl

Divuw
DIVUX

Ds

Dw

E

El

END
EXTSFR1
EXTSFR2
EXTSFR3
EXTSFR4
EXTSFR5S
EXTSFRG
EXTSFRT
EXTSFRS
EXTSFR9
EXTSFR10
EXTSFR11
EXTSFR12
EXTSFR13
EXTSFR14
EXTSFR15
FCC

H

HL

iE

{FO

[FOH
LFOL

[F1

IF1L

INC

INCW
INTMO
INTMI1
1 SMO
| SMOH
I SMOL
I SM1

ISMIL
|SPR

LT
MKO
MKOH
MKOL
MK1
MK1L
MM
Moy
MOV1
MOVBK
MOVM
MOVW
MULU
MULUW
MULW
NOP
NOTI1
OR
OR1
ORG
PO
P1
P2
P3
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P4
P5
P7
P8
P9
PBO
PBOH
PBOL
PB1
PBIL
PC
PMO
PM1
PM3
PM5
PM9
PMCO
PMC]
PMC3
POP
POPU
PPOS
PRDC
PRSL
PSW
PSWH
PSWL
PUSH
PUSHU
PWC
PMO
PWMI
PHMC
RO
R1

el



R2
R3
R4
R5
R6
RT
R&
RS
R10
R11
Rt2
R13
R14
R15
RBO
RB1
RB2
RB3
RB4
RBS
RB8&
RBT
RBSO
RBS1
RBS2
RET
RETB
RETCS
RETCSB
RETI
ROL
ROL4
ROLC
ROR
ROR4

RORC
RPOD
RP1
RP2
RP3
RP4
RP5
RPG
RPT
RSS
RTP
RTPR
RTPS
RXB

SBIC
SEL
SET1
SHL
SHLW
SHR
SHRW
S10
sP
STBC
suB
SUBC
suBw
SWRS
TLA
TMO
T™1
T™2
TM3
TMCO
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TMCI
TOCO
TOC!
TUMO
TUMI1
TXS
UF
up
VP
WDM

XCH
XCHBK
XCHM
KCHW
XOR
XOR1



10.

Disassembler Specification

This specification applies to the disassemble display

commands such as the DAS and TRD | commands.

The specification covers seven items:

Numeric display of operands

Symbolic display of operands

Label line display

Branch instruction display

Checking sfr and saddr manipulation instructions
Checking MOV STBC.,#bvte or MOV WDM.#byte instruction

Error messages

IOICISIOIONS,
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(1) Numeric display of operands

|f a registered symbol., sfr, and sfrp correspond to

numeric values, operands are displaved in symbol name.

The following flowchart shows conversion from numeric

values to symbols.

[Numaric value'}

ls there a
symbol?

Is there an
sfrp?

ls there an
sfr?

16-bit
'manipulation?

'Numaric ‘
[_ sfrp ﬁ] [ str ] l value ! Svymbol }
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(2

(3

(4

If there are no registered symbol, sfr. or sfrp that
correspond to numeric values., operands are displaved

in hexadecimal with radix H,.

The numeric value always begins with a number from O

to 9.

Symbolic disp{ay of operands

Symbols are displayed without module names.
lLabel line display

When there is a symbol which corresponds to the

current location, the symbol is displaved as a label
iine.
Example: Display a label line.
(Note)
module¥local symbol: <= A local symbol always contains one
additional colon (:).
PUBL |C¥public symbol:: =~— A public symbol always contains two

additional colons (::).

Note: A backslash (\) is used instead of é ven sign
(¥) when the |BM PC series is used as the host

machine.
Branch instruction display

Two mnemonics are assigned to the same object code for

some branch instructions.

In this case, the mnemonic used more frequently is

displaved as follows.



—

BNZ —= : BZ =~-—

—— BNZ — BZ
BNE — BE —
BNC — BC —

— BNC — BC
BNL — BL —
BNV  — BV —

— BNV —— BV
BPO — BPE ——

{(5) Checking sfr and saddr manipulation instructions

The disassembler checks manipulation instructions for
sfr and saddr spaces. When the instruction performs
an invalid operation, the assembler displavs an error

message.

One of the following operations causes an error

message to appear.
(a) sfr

o Access to non-existing sfr or sfrp

o Writing to sfr having R/O

o Reading from sfr having W/0

¢ 16-bit manipulation for the space other than

sfrp
(b) saddr

o 16-bit manipulation for an odd address
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(63

(7

Checking the MOV STBC.#bvte or MOV WDM.#bvte

instruction

The disassembler displays an error message when the

complement of the byte in the operand of the MOV
STBC.#byte or MOV WDM.#bvte instruction does nhot ma
the bvte.

In this case., the bvte is displaved in the operand

the mnemonic.

The execution of the MOV sfr.#bvte instruction for

STBC or WDM register causes an error message to be

displaved.

The STBC or WDM register can he accessed only with

target device control instruction,.

Error message

Error messages are classified inte twoe types:

(a)

717

If the disassembler cannot disassemble an obje

code, 777 is displayed in the mnemonic field.,

While an instruction code of two or more bvtes
being disassembled, if decoding the second and
following bvtes shows an error., only the first

bvte is displaved as erroneous.
The disassembler then continues disassembling.

regarding the second byte as the first byte of

the next instruction code.
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Example:
ADDR OBJECT
0100 OB FC 00 FE
0104 (0]
0105 64 00 10
otos 25
0109 59
Noete: A backslash

(b) 7

The disassembler cannot disassemble an

object code.

MNEMONIC
(Notel

PUBL I C¥START: :

MOVW SP.H#STACK

177 ~~ Not disassembled
MOVW RP2, #WORKI

m <— Not disassembled
MOV [HL+1.A

(\) is used instead of a ven

sign (¥) when the IBM PC series is used as

the host machine.

|f the disassembler cannot disassemble an object

code completely.,

? is displaved just before the

disassembled mnemonic.

The disassembler cannot disassemble an

object code completely.

Example:
ADDR OBJECT
0105 0C 21 34 12
0113 3A 02 20
0120 10 43
0127 2C DO FF

)

MNEMONIC

MOVW OFE21H,#1234H - 16-bit manipula-
tion at odd saddr

MOV P2.#20H ~ Writing to sfr
with R/0

MOV A,PMC3 ~— Reading from sfr
with W/0

BR I10FFOOH < A branch to sfr
space
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CHAPTER 11 OPERATING THE PROM PROGRAMMER (PG-1500 OR PG-2000)

This chapter explains how to control of the PROM programmer
(PG-1500 or PG-2000) remotely when it is connected to the
|E-T8330~R.

For connecting the PROM programmer to the |E-T8330-R, refer to
Chapter 5 in the IE-78330-R In-circuit Emulator: Hardware.

Refer to the user's manual for the details of operating the
PG-1500 or PG-2000.

Conventions

o : Indicates that the underlined item needs to be entered

from the kevboard.

o <cr>: Indicates that the return key (CR (ODH)) needs to be

pressed.
o <ESC>: Indicates that the escape keyv needs to be pressed.
o M Indicates that the character on the right side of the

caret (*) needs to be pressed while the control keyv is
haeld down.

¢ The screen display and input examples in this manual apply
when a PC-9800 series personal computer is used as the host

machine.



11.1 Starting and Terminating Remote Control of the PROM

Programmer

(1

Starting remote control of the PROM programmer

Entering the PROM programmer control command (PGM
command) makes the prompt of the PROM programmer

appear.

If no prompt appears. check the connection between the
PROM programmer and the IE~-78330-R.

Example 1: Start remote control of the PG-1500.

brk:0>PGM _<cr>

Beginning of PGM mode < Remote control start message of PROM
programmer

PG> ~— Prompt output by PG-1500

Example 2: Start remote control of the PG-2000.

brk:0>PGM <cr>
Beginning of PGM mode ~— Remote control start message of PROM
Programmer
b ~— Prompt output by PG-2000
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(2} Ending remote control of the FROM programmer

Entering *Z from the kevboard terminates remote

control of the PROM programmer.

Example 1: Terminate remote control of the PG-1500.

PG>*7Z - Enter *Z.

Exit PGM mode (Y/N) Y <cr> -~ Remote control termination inquiry
message of PROM programmer

Termination of PGM mode ~<— Remote control termination message

of PROM programmer
brk:0>

Example 2: Terminate remote control of the PG-2000.

X2z ~— Enter *Z.

Exit PGM mode (Y/N) Y <cr> -« Remote control termination inquiry
message of PROM programmer

Termination of PGM mode ~— Remote control termination message

of PROM programmer
brk:0>



11.2

PROM Programmer Commands

This section explains the commands of the PROM programmer
(PG-1500 or PG-2000), and uploading and downloading an

object code.

(1) PROM programmer's commands

The following tables

list commands used in the PROM

programmers (PG-1500 and PG-2000).

(a) PG-1500 commands

Table 11-1 PG-1500 Commands
Com- Format Function
mand
RR |PG>RR P_S_ADR.R_E_ADR.PG_S_ADR.CONV <ecr> Reads the contents of PROM.
RS |PG>RS_sub <cr> sub=C/R/A Selects a device.
RV |PG>RV_P_S_ADR.R_E_ADR,PG_S_ADR.CONV <cr> Compares the PROM contents
with the contents of memory
in PG,
RW |PG>RW PG.S_ADR.,PG_E_ADR.R_S._ADR.,CONV <cr> | Writes on PROM,
RZ |PG>RZ <cr> Checks whether the contents of
PROM are erased.
MC |PG>MC PG_S_ADR <cr> Changes the contents of memory
in PG.
MD |PG>MD _PG_S_ADR,PG6_E_ADR <cr> Displays the contents of
memory in PG.
MF |PG>MF PG_S_ADR.PG_E_ADR.INT_DATA <cr> Initializes memory in PG.
Ll |PG>L| <cr> Transfers data from [E-78230-R
to PG.
S| |PG>S1 PG_S_ADR,PG_E_ADR <cr> Transfers data from PG teo
IE-T78230-R.
17 |PG>21_<cr>

Command help
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Refer to the PG-1500 User's Manual.

Remark:

PG_S_ADR:
PG_E_ADR:
R_S_ADR:
R_E_ADR:
CONV:
INT_DATA:

PG start address
PG end address
PROM start address
PROM end address
Address conversion

Data to be initialized

(b) PG-2000 commands

Table 11-2

PG-2000 Commands

Com-

Format Function
mand
A ¥As.e.r <cr> | Sets parameters,
Changes data of the buffer in PG as follows:
XEr <cr>
r XX- YY- XX- YY- XX- <cr>
E XEr <cr> ' I I input data
' Currently set data
Data input format
Enter data. (When non-hexadecimal data are
entered. " ?' is displaved.)
Enter spaces. (No change In data)
F ¥Fr,re,d <cr> | Initializes the buffer in PG with d.
i | <¢r> Makes transition to the intelligent mode (mode for
echo-back to the display).
0 XQr.re <cr> DispEaVS the contents of the buffer in PG.
Display format — r, 00 00 00 OC 00 QO ........ Qo
R ¥Br.re <gcr> Transfers the contents of PROM to the buffer in PG,
S XS <cr> Selects PROM.
T X _<cr> Makes transition to the transient mode (mode for no

echo-back to the display)

(to be continued)}




Table 11-2 PG-2000 Commands (Cont'd)

Com= Format Function
mand
v XVs,e,r <gr> Compares the contents of PROM with the contents of the
buffer in PG. — When they do not match, ' 1' is
displaved. :
W ¥Ws,e,r <cr> | Writes the contents of the buffer in PG onto PROM.
—> Occurrence of a write error causes ' 7' to be
displaved.
Y XY <cr> Displays currently set parameters,
z ¥Z <cr> Checks whether data are already written on PROM.
—> Only if data are already written on PROM, ' 7'
appears: otherwise, nothing is displaved.
L ¥Lbias <cr> Transfers data at addresses i to ie in mapped
partition= }E-78330-R memory to addresses (j + bias) to
icle <cr> (ie + bias) in the buffer of PG.
P X¥Pr.re <cr> Transfers data at addresses r to re in the buffer of

Bias =i <¢r>

PG to addresses {r + i) to (re + 1) in mapped
IE-T8330-R memory.

Refer to the

PG-2000 User's Manuali.

Remark: s: PROM start address
e: PROM end address
r: PG buffer start address
re: PG buffer end address
i |E-7T8330-R start address
ie: [E-T8330-R end address
d: data
Caution: Error conditions
s > e
r > re
i > ie
Non-hexadecima! input
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(2) Uploading and downloading an obiject code

(a)

PG-1500 and uploading the obiect code (executing

an L1 command)

The LI command is used to transfer the contents

of mapped IE-T7T8330-R memory to the buffer in the

PG-1500.

If no transfer range is specified, the command
transfers the contents of the whole mapped
{E-78330 memory. To stop data transfer., press
the ESC key.

Example: Upload the obiect code.

PG>l | <cr>
(Note 1) (Note 2}
Partition = XYYY. ZZ277 <cr>
PG>

Notes 1. Enter the transfer start address of

|[E-78330-R memory in YYYY.

2. Enter the transfer end address of
|E-T8330-R memory in ZZZZ.



(b) PG-1500 and downloading the object code

(executing an S| command)

The S| command is used to transfer %the contents
of the buffer in the PG-1500 to mapped |E-T8330-R

memory.

The load bias of the |E-7T8330-R cannot be

omitted.

To stop data transfer., press the ESC kev.

Example: Download the object code.

(Note 1) (Note 2)
PG>S 1 XXXX YYYY <cr>

(Note 32
Bias = ZZ77 <cr>
complete
PG>
Notes 1. Enter the transfer start address of
PG buffer in XXXX.
2. Enter the transfer end address of

PG buffer in YYYY.

3. Enter the load bias of the
|E-78330-R in ZZZZ.



(c)

PG-2000 and uploading the object code (executing

an L command)

The L command is used to transfer the contents
of mapped |E~-78330-R memory to the buffer in the
PG-2000.

If no transfer range is specified, the command
transfers the contents of the whole mapped
I[E~-T8330 memory. To stop data transfer., press
the ESC kevy.

Example: Upload the object code.

{(Note 1)
KLXXX <cr>
(Note 2) {Note 3)
Partition = YYYY.Z272727 <cr>

Notes 1. Enter the lcad bias of the PG in
AXXX.

2. Enter the transfer start address of

|E-78330-R memory in YYYY.

3. Enter the transfer end address of
|E-78330-R memory in ZZZZ.



(d) PG-2000 and downloading the objiect code

(executing a P command)

The P command is used to transfer the contents
of the buffer in the PG-2000 to mapped |E-78330-R

memory.

The load bias of the |E-T8330-R cannot be
omitted.

To stop data transfer. press the ESC key.
Example: Download the object code,.

(Note 1)(Note 2)
KEXKXK YYYY <cr>
(Note 3)
Bias = ZZ <gr>
complete
*

Notes 1. Enter the transfer start address of

PG buffer in XXXX.

2. Enter the transfer end address of
PG buffer in YYYY,

3. Enter the load bias of the
|E-T8330-R 1In Z77Z7.
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CHAPTER 12 CAUTIONS

This chapter describes the cautions when using the IE-7T8330-R or
the emulated devices (uPD78330, uPD78334, and uPD78P334).

Read this chapter before developing application products.
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12.1 Cautions Related to the |E-7T8330-R

This section collects the cautions on the use of the

IE-T7T8330-R described in this manual,.

(1) Cautions in Chapter |

1. 640K bvtes or more are required for internal
memory. (p.1—8)_
2. Distribution of a control program on an 8-inch

floppy disk (2D) has been discontinued.
Understand that the control program is distributed
onh a 5-inch floppy disk to users using an 8-inch

floppy disk when the control program is upgraded.
(p.1-9)

(2) Cautions in Chapter 2

1. M8-DOS or PC DOS must be started again by
resetting the host machine after the device

drivers are installed. (p.2-2)

2. If N <cr> is entered in response to the above
message., the system displavs the same message. and

the user cannot proceed to the next step. (p.2-61)

(3) Cautions in Chapter 3

i. If the internal RAM (OFEQOOH to OFEFFH) is read
with addressing other than short direct
addressing, the trace data vaiué is undefined.
However., instructions (target program) are

executed normally. (p.3-42)
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2. Cautions related to the trigger signal external
output function (p.3-47)

C) The IE-78330-R has eight external sense clips
1 to 8 to trace input data and detect events.
Normally., the eight external sense clips are
set as input lines. External sense clip |

can also be set as a trigger signal output
with the OUT ON command.

C) When external sense clip 1 is set as a
trigger signal output with the OUT ON
command. NEVER connect the sense clip to the
signal ocutput line of the target system.
Otherwise, the target system and |[E-78330-R

may be damaged.

3. To terminate the |E-T7T8330-R, be sure to use this
function. (p.3-55)

4. After memory or register manipulation., the
emulation CPU restarts operation. However. the
CPU performs the operation after executing the
above command stops the program temporarily (that

is, does not enter the real-time execution mode).
(p.3-56)

5. When a HALT or STOP instruction is executed in
nonreal-time execution (RUN T command). the

emulation CPU does not enter the standby mode.
(p.3-57)

(4) Caution in Chapter 6

Decimal X representation is not allowed. (p.B6-4)



(5

(6)

Caution in Chapter 7

The command list is provided based on the single-line

command input format. (p.7T-10)

Cautions in Chapter 8

1.

The ASM command is available only when prompt

brk:O appears. (p.8-1)

When a command to change memory contents is
entered during trace (trc:0> mode) or emulation
(emu:0> mode)., execution of the emulation CPU is

temporarily suspended. (p.8-48)
Cautions on the use of the PGM command (p.8-65)

C) When an NEC PROM programmer other than
PG-1500 and PG-2000 is connected to channel
and the IE-78330-R is used as a terminal., the

following contrel characters cannot be used.

"A "B AC AD AE AF AH AL MY Ak AL
AMOAN AQ A8 AW AZ

When one or more of the above control

characters are to be used, enter PGM C <cr>
to release the restrictions on the use of the
control characters or to change some of the

control characters.
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C) Control characters are changed interactivelv.

The following 16 control characters can be

used.

AA AB AE AF J\G AN AO AP AR AT AU
AV AW AX AY AZ

The same control! character cannot be

specified more than once.

When the DEL key is pressed or *H is entered.
the initial values of the control characters

are displaved.

When the escape kev is pressed during change
of control characters. the changed control

characters are invalidated.

() When an attempt is made to change the
restrictions on the use of the control
characters., the svstem automatically enters

the terminal mode.
4. Cautions on the use of the PSD command (p.8-70)
C) After the sample address is set by the PSA
command, sample data remain undefined until a

write operation is performed.

C) Sampie data are cleared when real-time

execution is performed again.
C) The internal RAM data sampler is stopped

during single-step execution or procedure

execution.
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10.

1.

When data are read from or written into a
register during trace (trc:0> mode) or emulation
{emu:0> mode)., execution of the emulation CPU is

temporarily suspended. (p.8-7TH)

When a command to manipulate contents of a
register, memory., or SFR is entered during trace
(trc:0> mode) or emulation (emu:0> mode).
execution of the emulation CPU is temporarily
suspended. (p.B8-82)

All interrupts during the step execution are held,.
(p.8-89)
All interrupts during the procedure execution are

held. (p.8-83)
Cautions on the use of the SFR command (p.8-99)

C) SFRs in parentheses are used for reading only
and SFRs in angle brackets are used for

writing enly.

C) When SFRs are to be manipulated in the emu:0>
prompt mode., reading or writing of SFRs is

stopped temporarily.

SFRe in parentheses are used for reading only
and SFRs in angle brackets are used for writing
only. (p.8-101)

SFRs in parentheses are used for reading only and
SFRs in angle brackets are used for writing only.
(p.8-103)
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12.

13.

15.

If the internal! RAM (OFEOOH to OFEFFH) is
addressed in a mode other than the short direct
addressing mode., trace data become unpredictable.
In this case., instructions of the target program

are executed normally., however. (p.8-125)

Cautions on -the use of the TRD F command
(p.8-126)

C) XXX is entered for the time tag of the first

frame because the value is undefined.

() When a time tag value is 255 svstem clocks or

greater, xxx is entered.

if the internal RAM {(OFEOOH to OFEFFH) is
addressed in a mode other than the short direct
addressing mode., trace data become unpredictable.

In this case, instructions of the target program

are executed normally., however. (p.8-132)
Cautions on the use of the TRD | command
(p.8-133)

C) xxX is entered for the time tag of the first

frame, because the value is undefined.

() When a time tag value is 255 system clocks or

greater, xxx is entered for the time tag.

() Since read/write accesses to instructions are
displaved, the order of displaved trace data
may differ from that of the actual operation

of the emulation CPU.
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C) Data traced in the qualified trace mode
(TRM TRX) are displaved

even if instruction trace display

specified by entering the TRD

() The first and last frames

command .

in units of frames.

in data that are

traced in.the section trace mode (TRM SEC)

mav become undefined when

display is specified bv entering the TRD

command .

Caution in Chapter 11

Error conditions (p.11-8)

r > re

i > ie

Non-hexadecima! input

instruction trace



2.2

12.2.1

Cautions Related to the Development Target Products
(uPD78330, uPD78334., and uPDT8P334)

.Cautions related to the internal and external control

functions
When the STOP mode is released by NMI

1. When the stop mode is released by entering NMI., the
instruction following a STOP mode set instruction
(MOV STBC.#byvte) is executed and the program branches
to the NMI interrupt service routine. To prevent
this, enter the NOP instruction after the STOP mode

set instruction.

2. If an interrupt occurs during execution of a STOP
mode set instruction, the interrupt is handled after
the STOP mode is released. Then the program branches
to the NMI interrupt service routine. Mask all the
maskable interrupts before the STOP mode set

instruction is executed.

The operation after the STOP mode is released depends
on the processing mode in which the interrupt

occurred.

: C) If a maskable interrupt request for which the
vector interrupt service is to be processed
occurs, the program branches to the maskable
interrupt service routine. Then one instruction
is executed and the program branches te the NMI

interrupt service routine.



12.2.2

C) |f a2 maskable interrupt request for which the
macro service is to be processed occurs., the
macro service is executed and the program
branches to the NMI| interrupt service routine.
NM| processing is held until the macro service

terminates.

[f a nonmaskable watchdog timer interrupt request
occurs during execution of a STOP mode set
instructions, the program branches to the watchdog
timer interrupt service routine even if the

interrupt pricority of the watchdog timer interrupt

request is lower than that of the NMI| interrupt
request. Then, one instruction is executed and the
program branches to the NMI| interrupt service
routine. To prevent this. enter NOP at the beginning

of the watchdog timer interrupt service routine.

When setting the stack area., consider that interrupfs

are nested at two levels.

Cautions related to the instruction set

1

Cautions when using the ADDC/SUBC sfr.¥#bvte

instruction

| f one of the following special function registers
is specified in the first orperand. the operaticn
result becomes incorrect. Do not specify them in

the first operand.

o F4, Pb., PMb., MM, external SFR



2

(3

Cautions when using the ADDC/SUBC saddr.Hbvte

instruction

| f one of the following special function registers
is specified as short direct memory in the first
operand, the operation result becomes incorrect. Do

not specify them in the first operand.

o P4, PB

Cautions when using the ADDC/SUBC saddr.saddr

instruction

If one of the following special function registers
is specified as short direct memory in the first
operand, the operation result becomes incorrect. Do

not specify them in the first operand.

o] P4, P5
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