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IMPORTANT INFORMATION
READ FIRST

« READ thisuser's manual before using thisemulator product.

« KEEP the user'smanual handy for futurereference.

Do not attempt to usethe emulator product until you fully under stand its mechanism.

Emulator Product:

Throughout this document, the term "emulator product” shall be defined as the emulator station,
emulator pod, and cables, produced only by Hitachi, Ltd excluding al subsidiary products.
The user system or a host computer is not included in this definition.

Purpose of the Emulator Product:

This emulator product is a software and hardware devel opment tool for systems employing
the Hitachi microcomputer H8S/2655 series and H8S/2245 series (hereafter referred to as MCU).
By exchanging the emulator pod, this emulator product can also be used for systems using other
E7000-series microcomputers. This emulator product must only be used for the above purpose.

Limited Applications:

This emulator product is not authorized for use in MEDICAL, atomic energy, aeronautical or
space technology applications without consent of the appropriate officer of a Hitachi sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of this emulator product
must notify the relevant Hitachi sales offices before planning to use the product in such
applications.

Improvement Policy:

Hitachi, Ltd. (including its subsidiaries, hereafter collectively referred to as Hitachi) pursues
apolicy of continuing improvement in design, performance, and safety of the emulator product.
Hitachi reserves the right to change, wholly or partially, the specifications, design, user's manual,
and other documentation at any time without notice.

Target User of the Emulator Product:

This emulator product should only be used by those who have carefully read and thoroughly
understood the information and restrictions contained in the user's manual. Do not attempt to use the
emulator product until you fully understand its mechanism.

It is highly recommended that first-time users be instructed by users that are well versed in
the operation of the emulator product.



LIMITED WARRANTY

Hitachi warrants its emulator products to be manufactured in
accordance with published specifications and free from defects
in material and/or workmanship. Hitachi, at its option, will repair or
replace any emulator products returned intact to the factory,
transportation charges prepaid, which Hitachi, upon inspection,
shall determine to be defective in material and/or workmanship.
The foregoing shall constitute the sole remedy for any breach of
Hitachi's warranty. See the Hitachi warranty booklet for details
on the warranty period. This warranty extends only to you, the original
Purchaser. It is not transferable to anyone who subsequently purchases
the emulator product from you. Hitachi is not liable for any claim made
by athird party or made by you for athird party.

DISCLAIMER

HITACHI MAKES NO WARRANTIES, EITHER EXPRESS OR
IMPLIED, ORAL OR WRITTEN, EXCEPT AS PROVIDED HEREIN,
INCLUDING WITHOUT LIMITATION THEREOF, WARRANTIES
ASTO MARKETABILITY, MERCHANTABILITY, FITNESS
FOR ANY PARTICULAR PURPOSE OR USE, OR AGAINST
INFRINGEMENT OF ANY PATENT. IN NO EVENT SHALL
HITACHI BE LIABLE FOR ANY DIRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES OF ANY NATURE, OR LOSSES OR
EXPENSES RESULTING FROM ANY DEFECTIVE EMULATOR
PRODUCT, THE USE OF ANY EMULATOR PRODUCT,

OR ITSDOCUMENTATION, EVEN IF ADVISED OF

THE POSSIBILITY OF SUCH DAMAGES. EXCEPT AS
EXPRESSLY STATED OTHERWISE IN THISWARRANTY,
THISEMULATOR PRODUCT ISSOLD "ASIS', AND

YOU MUST ASSUME ALL RISK FOR THE INSTALLATION, USE,
AND RESULTS OBTAINED FROM THE EMULATOR PRODUCT.




State Law:

Some states do not allow the exclusion or limitation of implied warranties or liability for
incidental or consequential damages, so the above limitation or exclusion may not apply to you.
This warranty gives you specific legal rights, and you may have other rights which may vary from
State to state.

The Warranty is Void in the Following Cases:

Hitachi shall have no liability or legal responsibility for any problems caused by misuse, abuse,
misapplication, neglect, improper handling, installation, repair or modifications of the emulator
product without Hitachi's prior written consent or any problems caused by the user system.

All Rights Reserved:

This user's manual and emulator product are copyrighted and all rights are reserved by Hitachi.
No part of this user's manual, all or part, may be reproduced or duplicated in any form, in hard-copy
or machine-readable form, by any means available without Hitachi's prior written consent.

Other Important Things to Keep in Mind:

1. Circuitry and other examples described herein are meant merely to indicate the characteristics
and performance of Hitachi's semiconductor products. Hitachi assumes no responsibility for any
intellectual property claims or other problems that may result from applications based on the
examples described herein.

2. Nolicenseis granted by implication or otherwise under any patents or other rights of any third
party or Hitachi.

Figures:
Some figures in this user's manual may show items different from your actual system.

Limited Anticipation of Danger:

Hitachi cannot anticipate every possible circumstance that might involve a potential hazard.
The warnings in this user's manua and on the emulator product are therefore not all inclusive.
Therefore, you must use the emulator product safely at your own risk.



SAFETY PAGE
READ FIRST

« READ thisuser's manual before using thisemulator product.

« KEEP the user's manual handy for futurereference.

Do not attempt to use the emulator product until you fully under stand its mechanism.

DEFINITION OF SIGNAL WORDS

DANGER indicates an imminently hazardous situation which, if not avoided,
will result in DEATH or SERIOUS INJURY to you or other people.

WARNING indicates a potentially hazardous situation which, if not avoided,
could result in DEATH or SERIOUS INJURY to you or other people.

CAUTION indicates a hazardous situation which, if not avoided, may result in minor or
moder ateinjury to you or other people, or may result in damageto the machine or
loss of the user program. It may also be used to alert against unsafe usage.

NOT E emphasizes essential information.

WARNING

Observe the precautions listed below. Failure to do so will result in
aFIRE HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY.

The USER PROGRAM will be LOST.

1. Always switch OFF the emulator product and the user system
before connecting or disconnecting the EMULATOR STATION
CABLES or the EMULATOR POD.

2. When connecting the emulator pod to the user system,
ensure that pin 1 of the user system connector on the emulator pod
and that on the user system | C socket are correctly aligned.




Warnings on Emulator Usage

Warnings described below apply as long as you use the E7000 or E7000PC emulator. Be sure to
read and understand the warnings below before using these emulators. Note that these are the main

warnings, not the complete list.
/I\WARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLES or the EMULATOR POD. Failureto do sowill result in
aFIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.

/I\ WARNING

Place the emulator station and emulator pod so that

thetrace cableisnot bent or twisted. A bent or twisted cable
will impose stress on the user interface leading to connection

or contact failure. Make sure that the emulator station is placed
in a secure position so that it does not move during use

nor impose stress on the user interface.




Preface

Thank you for purchasing the emulator for the Hitachi’ s original microcomputer H8S/2655 series
and H8S5/2245 series.

CAUTION

READ thisUser's Manual before using the emulator product.
To usethe E7000, read section 3, Prepar ation before Use of
Part I, E7000 Guide. To usethe E7000PC, read section 3,
Preparation before Use of Part |1, E7000PC Guide.

Incorrect operation will damage the user system and

the emulator product.

The emulator is an efficient software and hardware development tool for systems based on Hitachi’s
original microcomputer H8S/2655 series or H85/2245 series (hereafter collectively referred to as
MCU). By exchanging the emulator pod, this emulator can also be used for other H-series
microcomputers.

There are two types of H85/2655 emulators: the E7000 and the E7000PC, which is used only with
the IBM PC*. This manual describes the functions and operating procedures of the E7000 and
E7000PC for the H8S/2655 series and H8S/2245 series.

To use the E7000, please read Part |, E7000 Guide, and Part 111, Emulator Function Guide. To use
the E7000PC, please read Part |1, E7000PC Guide, and Part |11, Emulator Function Guide.

Please read this manual carefully in order to gain afull understanding of the emulator’s
performance. In particular, be sure to read section 1.1, Warnings, in Part |, E7000 Guide, or in
Part 11, E7T000PC Guide, before use.

Note: IBM PCisaregistered trademark of I nternational Business M achines Cor poration.

Vi



Two system floppy disks are packaged together with the H8S/2655 emulator pod. Use the floppy
disk corresponding to your emulator station, E7000 or E7000PC (the disks are labeled accordingly,

as shown in the figure).

H8S/2655 E7000PC SYSTEM

1. SYSTEM (HS2655EPD70SF) Vn.m

2. PCI/F (HS7000EII01SF) vn.m

3. DIAGNOSTIC TEST Vn.m

HITACHI

E7000PC

XX XX XX

|

(1) E7000PC system disk

H8S/2655 E7000 SYSTEM

1. SYSTEM (HS2655EPD70SF) Vn.m

2. DIAGNOSTIC TEST Vn.m
XX XX XX HITACHI
E7000

(2) E7000 system disk

Figure System Disk Labels

Before using these system disks, back up or copy them as follows:

When Using the E7000 Emulator Station: Back up the system disk to a floppy disk using the
E7000. For details on the back-up procedure, refer to section 3.6, Floppy Disk Backup in Part |,

E7000 Guide.

When Using the E7000PC Emulator Station: Install (copy) the system disk to the personal
computer connected to the E7000PC. For details on the copy procedure, refer to section 3.4,

System Software Installation in Part |1, E7000PC Guide.

Vi




Related M anuals:

H8/300-Series Cross Assembler User’s Manual

H8/300-Series C Compiler User’'s Manual

H-Series Linkage Editor User's Manual

H-Series Librarian User’s Manual

H8/300-Series Simulator/Debugger User's Manual

H8S5/2655 E7000PC Graphical User Interface Software User’s Manual
Integrated Devel opment Manager User's Manual

HS7000ESTO01H Manual

HS7000ESTP1H Manual

LAN Board Manual

Description Notes on Using the IBM PC Interface Board (HS7000EI01H)
Memory Board Instruction Manual

Bus Monitor Instruction Manual

Bus Monitor Interface Board Instruction Manual

When the E7000 is configured in remote mode, as described in section 2.3.2, System Configuration
Using RS-232C Interface in Part |, E7000 Guide, refer to the following manual:

H-Series Interface Software User’s Manual

viii
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Section 1 Overview

This system is an efficient software and hardware devel opment support tool for application systems
using the H8S/2655-series or H8S/2245-series microcomputer (collectively referred to as MCU), a
member of H8S-series microcomputers, developed by Hitachi, Ltd.

The H85/2655 series contains the high-speed CPU, internal RAM and ROM, atimer unit, a
watchdog timer, serial communication interface, DMAC, DTC, 1/O ports, and A/D and D/A
converters on asingle chip.

The H85/2245 series contains the high-speed CPU, internal RAM and ROM, atimer unit, a
watchdog timer, serial communication interface, DTC, /O ports, and A/D and D/A converterson a
single chip.

When the E7000 is connected to a user system, it operates in place of the MCU and performs
realtime emulation of the user system. Additionally, the E7000 provides functions for efficient
software and hardware debugging.

The E7000 consists of an emulator station, emulator pod, and user system interface cable, as shown
infigure 1-1.

E7000

Station-pod interface User system
cables interface cable

@ Emulator pod
HITACHI

| S S

Emulator station

Figure1-1 HB8S/2655 Series E7000 Emulator
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The E7000 provides the following features:

Realtime emulation of the MCU
A wide selection of emulation commands, promoting efficient system development
Help functions to facilitate command usage without a manual

Efficient debugging enabled by variable break functions and mass-storage trace memory
(32 keycles)

Command execution during emulation, for example:

— Trace data display
— Emulation memory display and modification

Measurement of subroutine execution time and frequency for eval uating the execution
efficiency of user programs

An optional LAN board for interfacing with workstations, enabling high-speed downloading
(1 Mbyte/min) of user programs

The LAN board contains Ethernet (L0BA SE5) and Cheapernet (10BASE?2) interfaces. Ethernet
isaregistered trademark of the Xerox Corporation in the United States.

Integrated development manager (IDM: option) can be loaded into the workstation to enable:

— Graphic display operations in a multi-window environment
— Source level debugging
— Graphic display of trace information

Operation as a stand-alone system when connected to a console
An RS-232C host computer interface

A Centronics printer interface

A 3.5-inch floppy disk drive, which facilitates:

— Loading, saving, and verifying user programs
— Saving emulation results
— Input and execution of commands using a floppy disk for external storage

512-kbyte emulation memory as substitute user system memory

Emulation at alow voltage (2.7 V to 5.5 V) supplied from the user system.
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1.1 Warnings

CAUTION

READ thefollowing war nings before using the emulator product.
Incorrect operation will damage the user system and the emulator
product. The USER PROGRAM will be LOST.

Before System Initiation:

1

2.

Check all components with the component list after unpacking the E7000.
Never place heavy objects on the casing.
Observe the following conditions in the area where the E7000 is to be used:

« Make sure that the internal cooling fans on the sides of the emulator station are at least
20 cm (8") away from walls or other equipment.

» Keep out of direct sunlight or heat. Refer to section 1.2, Environmental Conditions.
* Usein an environment with constant temperature and humidity.
* Protect the E7000 from dust.

* Avoid subjecting the E7000 to excessive vibration. Refer to section 1.2, Environmental
Conditions.

Protect the E7000 from excessive impacts and stresses.

Before using the E7000’ s power supply, check its specifications such as power output, voltage,
and frequency. For details on power supply, refer to section 1.2, Environmental Conditions.

When moving the E7000, take care not to vibrate or otherwise damage it. Pay special attention
to exposed parts such as the power switch and I/O connectors at the rear panel.

After connecting a cable, check that it is connected correctly. For details, refer to section 3,
Preparation before Use.

Supply power to the E7000 and connected parts after connecting all cables. Cables should not
be connected or removed when the power is on.

For details on differences between the MCU and the E7000, refer to section 2, Differences
between the Actua MCU and the Emulator in Part |11, Emulator Function Guide.
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Floppy Disk:

CAUTION

If the floppy disk isremoved when afileisbeing accessed,
thefile will be damaged and processing will fail.

1.2 Environmental Conditions

CAUTION

If these instructions are not followed when using the emulator
product, the user system and the emulator product will be
damaged. The USER PROGRAM will belost.

Observe the conditions listed in table 1-1 when using the E7000.

Table1-1 Environmental Conditions

Iltem Specifications

Temperature Operating: +10 to +35°C
Storage: —10to +50°C

Humidity Operating: 35 to 80% RH no condensation
Storage: 35 to 80% RH no condensation

Vibration Operating: 2.45 m/s2 max.
Storage: 4.9 m/s2 max.
Transportation:  14.7 m/s2 max.

AC input power Voltage: 100/200 VAC £10%
Frequency: 50/60 Hz

Power consumption: 200 VA

Ambient gases Must be no corrosive gases




1.3 Components

The E7000 consists of the emulator station and emulator pod. Check all the components after

unpacking.
1.3.1 E7000 Emulator Station

Table1-2 E7000 Emulator Station Components

tation Description Notes

Item Configuration Quantity Remarks
Hardware Emulator station 1 Power supply,
III 3.5-inch floppy
||||| disk drive,
£7000 I“I control board,
and trace board
Station-pod [ — ] 2 50 cm
interface cables |
Console |]|E E]II] 1 3m
interface @ RS-232C
cable
AC power cable =& @@ 1
Fuse 1 Spare
(3A)
Documen- HS7000ESTO1H 1 HS7000ESTO1HE
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1.3.2 E7000 Emulator Pod

Table 1-3 E7000 Emulator Pod Components

Item Configuration Quantity Remarks
Hardware Emulator pod 1 Fitted with two boards
External probe 1 Signal input: Eight
E ol GND: One
Trigger output: One
Software Floppy disks 0 1 E7000 system
program
E7000
1 E7000PC system
I_DI program* (cannot be
used with the E7000)
E7000PC
Documen- H8S/2655 Series — 1 HS2655EPD70HE
tation E7000 Emulator

User’s Manual

Note: The E7000PC system program cannot be used with the E7000.
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1.3.3 Options

In addition to the emulator station and pod components, the options listed in table 1-4 are also
available. Refer to each option manual for details on these optional components.

Table1-4 Optional Component Specifications

Item Model Name Specifications

LAN board HS7000ELNO1H e TCP/IP communications protocol
» Ethernet (10BASES5)
* Cheapernet (10BASE2)

1-Mbyte emulation memory board HS7000EMS11H  1-Mbyte SRAM is used

4-Mbyte emulation memory board HS7000EMS12H  4-Mbyte SRAM is used

TQFP-120 user system interface  HS2655ECN71H  For H8S/2655 series

cable (TFP-120)

QFP-128 user system interface HS2655ECH71H  For H8S/2655 series

cable (FP-128)

QFP-100 user system interface HS2245ECH71H  For H8S/2245 series

cable (FP-100B and TFP-100B)

Host computer interface cable HS7000EHT71H RS-232C interface

Printer cable HS7000EPR71H  Centronics interface

Bus monitor interface board for HS7000EXR10H For connecting the E7000 bus monitor

E7000 board

E7000 bus monitor board HS7000EBRO1H  For installing the D/A converter
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Section 2 Components

2.1 E7000 Hardware Components

As shown in figure 2-1, the E7000 consists of an emulator station (including two RS-232C interface
cables and a printer cable), emulator pod, user system interface cable, and external probes. By
installing a LAN board (optional), the emulator station can be connected to a workstation.

To provide additional memory, optional 1-Mbyte and 4-Mbyte SRAM boards are available. The
E7000 contains another slot into which you can insert either one of these boards or a bus monitor
interface board.

| Optional 1-Mbyte or 4-Mbyte emulation
memory board, or bus monitor interface board

LAN board (optional)

4

Centronics printer cable (optional)

E7000

|||||“ RS-232C host computer interface cable (optional) :!

RS-232C console interface cable

3.5-inch i |
floppy disk —3»

drive

Station-pod
<— CAPTP

interface
cables

HITACHI External

A

E7000 emulator
station

Emulator pod

User system interface
cable (optional)

Figure2-1 E7000 Emulator Har dware Components
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2.1.1 Emulator Station Components

Front Panel:
E7000
-« 3
1 HITACHI g
L D
Figure2-2 E7000 Emulator Station Front Panel
1. Power lamp: Lights when the E7000 power is on.
2. 3.5-inch floppy disk drive: For loading the E7000 system program, as well as

loading, saving, and verifying the contents of the user
system memory.

CAUTION

If the floppy disk isremoved when afileisbeing accessed,
thefilewill be damaged and processing will fail.
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3. Station-pod interface cable connectors. For connecting the emulator pod to the emulator
station.

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD. Failureto do so will result in
aFIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.
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Rear Panel:

LAN

O [T
VU —=
N

8 y 5
E
\_R [POWER
T @ 1
e BNC o
250V 3A
O 2
~ AC INPUT
N\
7 G 3
N \_/ |Ac100-120v/
TRACE HOST| %o
/ o || 6| o ~
—1 —1
13 12 11 10
Figure 2-3 E7000 Emulator Station Rear Panel
1. Power switch; Turning this switch to | (input) supplies power to the E7000

(emulator station and pod).

AWARMNG

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD. Failureto do sowill result in
aFIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.
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10.

11.

12.

13.

Fuse box:
AC power connector:

Console interface switch:

Printer connector:

Console connector:

Host computer connector:
Ethernet connector:
Cheapernet connector:
Control board dot:
LAN-board dot:

Emulation memory/
bus monitor interface
board slot:

Trace board sot:

Containsa 3-A 250 VAC fuse.
For a100/200 VAC power supply.

For changing the transfer rate, data bit length, stop-bit length, parity
specifications, and LAN interface settings when interfacing with a
console. Marked SW1.

For a printer conforming to Centronics specifications. Marked
PRINTER.

For an RS-232C console. Marked CRT.

For RS-232C communication with a host computer. Marked HOST.
For an Ethernet cable. Marked LAN.

For a Cheapernet cable. Marked BNC.

For installing the control board.

For installing the optional LAN board.

For installing the optional emulation memory board or bus
monitor interface board.

For installing the trace board.
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2.1.2 Emulator Pod Components

[ Hs2655EPD70H | /_/

’f HITACHI

ol
~
—
—
IN

(Top view) 3

(Bottom view)

Figure 2-4 E7000 Emulator Pod

1. Externa probes: Can be used for the following during user system emulation
— Hardware break condition input
— Realtime trace input
— Multibreak detection

2. Trigger output pin: Outputs alow-level pulsein the following states:

— When ahardware break condition is satisfied (whether or
not to break can be sel ected)

— When cycle reset mode is specified with the GO command
and an RES signal isinput to the MCU

— When trigger output is specified with the TRACE_
CONDITION command and the specified conditions are
satisfied, this output can be used as atrigger signal for an
oscilloscope or alogic analyzer.
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3. Crysta oscillator terminals:  For installing a crystal oscillator to be used as a clock source for
the MCU.

4. User system interface cable: For connection to the MCU socket on the user system, to enable
the E7000 to operate in place of the MCU.

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD. Failureto do so will result in
aFIRE HAZARD and will damage the user system and

the emulator product or will result in PERSONAL INJURY.

The USER PROGRAM will be LOST.

CAUTION

When a user system interface cableis connected,

power supply voltage must be provided from the VCC pin
on the user system interface cable head to operate the E7000.
Therefore, when operating the E7000 alone, be sure

to disconnect the user system interface cable.

5. Station-pod interface cables: For connecting the emulator station to the emulator pod.

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLES or the EMULATOR POD. Failureto do sowill result in
aFIRE HAZARD and will damage the user system and
theemulator product or will result in PERSONAL INJURY.

The USER PROGRAM will be LOST.
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6. User system interface cable connector: For connection of the user system.

AWARNING

Observe the precautionslisted below. Failureto do so will result
ina FIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.

1. Alwaysswitch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD.

2. When connecting the emulator pod to the user system, ensure
that pin 1 of theuser system connector on the emulator pod
and that on the user system | C socket are correctly aligned.

7. External probe connector: For connection of the external probe.

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD. Failureto do sowill result in
aFIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.
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2.2 E7000 Software Components

The E7000’ s software components areillustrated in figure 2-5.

E7000

E7000 system program

(Provided with the emulator pod)
@ [prmce @E Loadable file types:

¢ S-type files

* HEX-type files

* SYSROF-type files
* Text files

=

R

Integrated H-series interface
development : software
manager .
R C compiler ; C compiler
/ \ Cross assembler ; Cross assembler
Linkage editor Linkage editor
Workstation : Personal computer
SPARCstation*1 PC-9821 (NEC)* 2
Notes: 1. SPARC is a CPU and workstation administrated by SPARC International, Inc.,
and is based on the architecture developed by Sun Microsystems, Inc.
SPARCstation is a registered trademark of SPARC International, INC. and has
permission of monopolistic use granted by Sun Microsystems, Inc.
2. PC-9821 is a registered trademark of NEC Corporation.

Figure2-5 E7000 Emulator Software Components
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The emulator pod contains two 3.5-inch floppy disks: the E7000 emulator system disk has "E7000"
written under "HITACHI" onitslabel. Do not use the disk that has "E7000PC" on its label.

H8S/2655 E7000 SYSTEM 48S/2655 E7000PC SYSEEM

1. SYSTEM (HS2655EPD70SF) Vn.m TEM (HS2657 _SF) Vn.m
2. DIAGNOSTIC TEST vn.m 2.PC 579 LSF vn.m
3. DIAGN: 'EST vn.m

XX XX XX HITACHI " HITACHI

E7000 E7000PC >

(1) E7000 system disk (2) E7000PC system disk

Figure2-6 System Disk Labels
The system disk files are described in table 2-1.

Table2-1 Contentsof E7000 System Disk

File Name

Contents

Description

E7000.SYS

E7000 system program

Controls the emulator pod and processes
commands, such as emulation commands.
Loaded into the emulator station memory after
the E7000 system program is activated.

H8S2655P.SYS

MCU control program

Controls the MCU within the emulator pod.
Loaded into the emulator station memory after
the E7000 system program is activated.

H8S2655C.SYS

Configuration file

Contains MCU operating mode and MAP
information. Loaded with the E7000 system
program.

LANCNF.SYS LAN configuration file Stores the host computer name and IP address
information when the E7000 is connected to a
workstation by a LAN interface.

DIAG.TM Diagnostic program Loaded into the emulator station memory for

testing and maintenance.
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2.3 System Configuration
The E7000 can be connected with the host computer viaaLAN or an RS-232C interface.
2.3.1 System Configuration Using LAN Interface

By installing an optional LAN board in the emulator station, the E7000 can be connected to a
workstation through a LAN interface. The LAN interface employs the TCP/IP protocol and the
LAN board contains connectors for both Cheapernet (10BASE?2) and Ethernet (L0BASES). The
system configuration using a LAN interface is shown in figure 2-7.

Cheapernet Interface Ethernet Interface
E7000 Efj
emulator E7000
emulator
BNC = BNC
[ [\
Workstation Workstation

Figure2-7 System Configuration Using LAN Interface

Cheapernet Interface: Thisisachieved by connecting a coaxia cable (referred to as the
Cheapernet thin-wire cable) between the BNC connector in the LAN board and the workstation.

Ethernet Interface: Thisis achieved by connecting transceivers and transceiver cables between the
D-SUB connector in the LAN board and the workstation.
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2.3.2 System Configuration Using RS-232C Interface

Using an RS-232C interface, the E7000 system can be configured in any of the ways shown in
figure 2-8.

Stand-Alone Mode Transparent Mode
Console Console
E7000 |:| E7000
[] crr | crr
[\
[ HOST 4444444444444[ HOST
Host computer
Printer Printer
Local Mode Remote Mode
Personal
Interface
Console
£7000 computer software
[::::] [ E7000
1] crr [ ]
PRINTER
Personal Print PRINTER
computer, rinter -
EPROM Printer

programmer, etc.

Figure2-8 System Configuration Using RS-232C Interface

Stand-Alone M ode: Configuration in which the E7000 is connected to the console and operates
aone.

Transparent Mode: Configuration in which the console connected to the E7000 can also serve asa
console for the host computer. The console allocation is switched using the TERMINAL command.

L ocal Mode: Configuration which alows data transfer between the E7000 and a personal
computer. In this mode, data can be sent using the standard commands of the personal computer.
This configuration can also be used to connect to an EPROM programmer.

Remote M ode: Configuration in which a personal computer can be used as the console or the host
computer for data transfer. Interface software must be loaded in the personal computer.
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Section 3 Preparation before Use

3.1 E7000 Preparation

CAUTION

READ thereference sections shaded in figure 3-1 and

the following war nings before using the emulator product.

I ncorrect operation will damage the user system and the emulator
product. The USER PROGRAM will be LOST.

Unpack the E7000 and prepare it for use as follows:

Reference

Unpack the E7000
I
Check the components
against the component list
[
Install the optional LAN board, Each board's user's manual
emulation memory board, or
bus monitor interface board
[
Connect the emulator pod to
the emulator station
I
Connect the external probe
I
Connect the user system Each user system interface cable manual
interface cable
I

Component list

Section 3.2.1

Section 3.2.2

Install the crystal oscillator ‘ Section 3.2.3
I

’ Connect the system ground ‘ Section 3.2.4

LAN interface Transparent or local mode  Stand-alone or remote mode
I |
Connect the console | Section Connect the console | Section Connect the console | Section
interface cable 33.1 interface cable 331 interface cable 331
T T T
Set the console Section Set the console Section Set the console Section
interface switches 3.3.2 interface switches 3.3.2 interface switches 882
I I I
Connect with the LAN | Section |Connect the host Section Connect the printer Section
interface 3.35 computer interface cable| 3.3.3 cable 3.34
I

Connect the printer Section

cable 334
[
1 _
Power-on Section
3.4

Figure3-1 E7000 Preparation Flow Chart
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3.2 E7000 Connection
3.2.1 Connecting Emulator Pod

The emulator pod and the emulator station are packed separately. Use the following procedure to
connect the emulator pod to the emulator station via two station pod interface cables, or to
disconnect it when moving the E7000:

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD. Failureto do so will result
inaFIRE HAZARD and will damagethe user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.

(1) Check that the E7000 power is off by ensuring that the power lamp on the |eft side of the
emulator station front panel is extinguished.

(2) Remove the AC power cable for the emulator station from the outlet.
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AWARNING

When connecting the cables, prevent the upper or lower side of
the cables from lifting off the connector. Tighten the screws and
push the cables gradually toward the connector. Failure to do so
will result in a FIRE HAZARD and will damage the user system
and the emulator product or will result in PERSONAL INJURY.
The USER PROGRAM will be LOST.

E7000

O

E7000 :i‘
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(3) Connect station-pod interface cables P1 and P2 to station-pod interface connectors J1 and J2 on
the right side of the emulator station, respectively. Insert the longer screw of each cable to the
connector screw hole without a spacer, and the shorter screw to the hole with a spacer. Tighten
the longer screw first until the shorter screw reaches the spacer, then alternately tighten the
longer and shorter screws. Figure 3-2 shows how to connect the station-pod interface cablesto

the emulator station.

Station-pod interface connector J1 Station-pod interface connector J2

S~

Spacers

Emulator station
right side

Longer screws

Station-pod interface cable P1 Station-pod interface cable P2

Figure3-2 Connecting Station-Pod | nterface Cablesto Emulator Station



(4) Connect station-pod interface cables P1 and P2 to station-pod interface connectors J1 and J2
on the emulator pod, respectively. Insert the longer screw of each cable to the connector screw
hole without a spacer, and the shorter screw to the hole with a spacer. Tighten the longer screw
first until the shorter screw reaches the spacer, then alternately tighten the longer and shorter
screws. Figure 3-3 shows how to connect the station-pod interface cables to the emulator pod.

Emulator pod

Station-pod interface connector JZ\
Station-pod interface connector Jl\

Station-pod interface cable P2
Station-pod interface cable P1

Longer screws

Figure 3-3 Connecting Station-Pod I nterface Cablesto Emulator Pod
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3.2.2 External Probe Connector

CAUTION

Check the external probe direction and connect the external
probeto the emulator pod correctly. Incorrect operation will
damage the emulator pod and the external probe.

When an external probe is connected to the emulator pod, it enables external signal trace, break
using an external signal, and multibreak detection. Figure 3-4 shows the external probe connection.
Check the external probe direction and connect the external probe to the emulator pod correctly.

External probe connector\[z
(o o|[
/ Enlarged view

fo () o
Pin Number Signal Name Remarks

Probe 1

Probe 2

Probe 3

Probe 4

Probe 5

Probe 6

Probe 7

Probe 8

GND

Tirgger output _ Output in trigger mode

[\

Pin 1 to pin 10

1 10
CNE 0000000000

External probe

c@O O@,‘l

Bottom view of emulator pod

Slofe|~N|o|o|sfw|n -

Figure3-4 Connecting External Probe

For connecting a user system interface cable, refer to the user system interface cable manual.




3.23  Selecting Clock

This emulator supports three types of clocks for the MCU: acrystal oscillator installed on the
emulator pod, external clock input from the user system, and the emulator internal clock. The clock
is specified with the CLOCK command.

X (Crystal oscillator)
U (External clock)

E (Emulator internal clock) 8 (8 MH2z)
—|: 20 (20 MHz)

CLOCK command

Crystal Oscillator: A crystal oscillator is not supplied with the emulator. Use one having the
frequency used on the user system (¢ clock frequency). The frequency of the crystal oscillator used
asthe MCU input clock is 8 to 20 MHz. To use afrequency outside this range, supply an external

clock from the user system.
AWA RNING

Always switch OFF the emulator product and the user system
before connecting or disconnecting the CRYSTAL OSCILLATOR.
Failureto do sowill result ina FIRE HAZARD and

will damage the user system and the emulator product or will
result in PERSONAL INJURY. The USER PROGRAM will be
LOST.

Use the following procedure to install the crystal oscillator:
1. Check that the emulator power is off.

2. Instal the crystal oscillator into the terminal at the bottom of the emulator pod (figure 3-5).
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Crystal
oscillator

d° o (1) o’ | /
i i
|
c@ (o) O@j ]

Bottom view of emulator pod
Enlarged view

Figure3-5 Installing the Crystal Oscillator

3. After turning on the emulator, specify X with the CLOCK command.

Using the crystal oscillator enables the user program to be executed at the user system operating
frequency, even when the user system is not connected.



External Clock: Usethe following procedure to select the external clock.

A WARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
or the EMULATOR POD. Failureto do sowill result in a FIRE
HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY. The USER
PROGRAM will be LOST.

1. Check that the emulator power is off.

2. Connect the emulator pod to the user system and supply aclock through the CKI10O or EXTAL
pin at the end of the user system interface cable from the user system.

3. After turning on the emulator, specify U with the CLOCK command.
Emulator Internal Clock: Specify 8 (8 MHZz) or 20 (20 MHZz) with the CLOCK command.

Reference: When the emulator system program isinitiated, the emulator automatically selects the
MCU clock source according to the following priority:
1. External clock (U) when supplied from the user system
2. Crystal oscillator (X) when installed in the emulator pod
3. 8-MHz emulator internal clock
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3.2.4 Connecting System Ground

A WARNING

Separ ate the frame ground from the signal ground

at the user system. Failureto do so will result in aFIRE HAZARD
or ELECTROCUTION and will damagethe user system

and the emulator product or will result in PERSONAL INJURY.

The E7000 signal ground is connected to the user system’s signal ground via the emulator pod. In
the emulator station, the signal ground and frame ground are connected (figure 3-6). At the user
system, connect the frame ground only; do not connect the signal ground to the frame ground. If itis
difficult to separate the signal ground from the frame ground, ground the user system at the same
outlet as the E7000 power supply (figure 3-7) so that the ground voltages become the same.

Signal line
Signal line

Emulator station j Emulator pod
A AN
Logic Lr /\ \/> ﬂ‘/( / \
77

77
Power \

Signal ground Signal ground

User system

-

il

Frame ground Frame ground

-

Figure3-6 Connecting System Ground
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A WARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
or the EMULATOR POD. Failureto do sowill result in a FIRE
HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY. The USER
PROGRAM will be LOST.

E7000 power cable User system power cable

\ 1
Outlet -
\ Ground

100/200 VAC power supply

Figure 3-7 Connecting Frame Ground

The user system must be connected to an appropriate ground so as to minimize noise, ground loops,
and other adverse effects. Confirm that the ground pins of the emulator pod are firmly connected to
the user system ground.




3.3 System Connection

AWARNING

Ground any apparatus frame at the same outlet

asthe E7000 emulator station power supply. Failureto do so
will result in ELECTROCUTION or will result in PERSONAL
INJURY

This section describes how to connect the E7000 to a workstation, personal computer, console, and
printer. Connectors for each of these are located on the emulator station as shown in figure 2-3.

3.3.1 Connecting to a Console

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
or the EMULATOR POD. Failureto do so will result in a FIRE
HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY. The USER
PROGRAM will be LOST.

The console connector (marked CRT) located on the emulator station rear panel conformsto the
RS-232C specifications (table 3-1). A console can be connected to this by the console interface
cable supplied with the E7000, making it possible to input commands and check their results on the
console. This connection is also used to specify the IP address before connecting aworkstation via
the LAN interface.
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Table3-1 Console Interface Specifications

Item Specification

Signal level RS-232C
High: +5to +15V
Low: -5t0-15V

Transfer rate 2400/4800/9600/19200 BPS

Synchronization method Asynchronous method

Start bits 1 bit

Data bits 7/8 bits

Stop bits 1/2 bits

Parity Even/odd or none

Control method X-ON/X-OFF control (Refer to 9.3.1, Control Methods

in Part 1ll, Emulator Function Guide.)

BPS: Bits per second

For the console connector pin assignment and signal names, refer to section B.1, Console
Connector. For console interface cable connection, refer to section B.5, Console Interface Cable
Connection.

3-13



3.3.2 Setting up Console I nterface

The transfer rate, number of data bits, number of stop bits, and parity can be changed using the
console interface switches (SW1) on the emulator station rear panel. One of these switches selects
either the console interface or LAN interface.

Eight console interface switches (S1 to S8) are arranged as shown in figure 3-8. When aswitch is
pushed to the right, it turns on, and when it is pushed to the left, it turns off.

=
wil 11| ss3
— -
N ] S4
- s L) [
o Iig s6 (@) On (b) Off
~ 57
- .
SW1

Figure 3-8 Console Interface Switches

The console interface settings are changed by turning these switches on or off as shown in table 3-2.
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Table3-2 Console Interface Switch Settings

Note:

Transfer rate

Transfer Rate S1 S2 S3

19200 BPS On On Off

9600 BPS Off On Off*
4800 BPS On Off Off

2400 BPS Off Off Off

Number of stop bits

Note:

Stop Bits S4
1 bit Off*
2 bits On

Number of data bits

Note:

Note:

Data Bits S5

7 bits Off

8 bits Oon*
Parity

Parity S6

None Off*
Even/odd On

Even/odd parity (only valid if parity switch is on)

Note:

Parity S7
Even Off*
Odd On

Console/LAN interface selection

Note:

Interface S8
Console Off*
LAN On
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3.3.3 Connecting to a Host Computer

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
or the EMULATOR POD. Failureto do so will result in a FIRE
HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY. The USER
PROGRAM will be LOST.

This section describes how to set the host computer interface when the E7000 is connected to a host
computer such as a personal computer or an EPROM programmer.

The host computer connector (marked HOST) located on the emulator station rear panel conforms
to the RS-232C specifications (table 3-3). Connecting a host computer to this connector enables data
transfer between the E7000 and the host computer.

Table 3-3 Host Computer Interface Specifications

Iltem Specifications

Signal level RS-232C
High: +5to +15 V
Low: -5t0 -15V

Transfer rate 2400/4800/9600/19200/38400 BPS
Synchronization method Asynchronous method

Start bits 1 bit

Data bits 7/8 bits

Stop bits 1/2 bits

Parity Even/odd or none

Control method X-ON/X-OFF control, RTS/CTS control

BPS: Bits per second
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Host Computer Interface Settingsat E7000 Start-up: When the E7000 is turned on, or when the
E7000 system program is initiated, the host computer interface settings are determined by the
console interface switches in the same way as the console interface (control method will be X-
ON/X-OFF control). For details, refer to section 9.3.1, Control Methodsin Part I11, Emulator
Function Guide.

Changing Host Computer Interface Settings: The transfer rate, number of data bits, number of
stop bits, parity, and control method can be changed with the HOST command. For details, refer to
section 9.4.1, HOST in Part 111, Emulator Function Guide.

For the host computer connector pin assignments and signal names, refer to section B.2, Host
Computer Connector. For connection of optional host computer interface cable, refer to section B.6,
Host Computer Interface Cable Connection.
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3.3.4 Connectingto a Printer

A WARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
or the EMULATOR POD. Failureto do so will result in a FIRE
HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY. The USER
PROGRAM will be LOST.

The printer connector (marked PRINTER) is located on the emulator station rear panel. Connecting
aprinter to this connector enables the command execution results to be printed. The printer interface
conforms to the Centronics specifications.

For the printer connector pin assignments and signal names, refer to section B.3, Printer Connector.
For connection of the optional printer cable, refer to section B.7, Printer Cable Connection.

3.3.,5 Connectingto a LAN Interface

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
or the EMULATOR POD. Failureto do so will result in a FIRE
HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY. The USER
PROGRAM will be LOST.

The LAN board for the E7000 supports Ethernet (L0BASES) and Cheapernet (10BASE2) interfaces
conforming to Ethernet specifications V.2.0.

The LAN board communicates with a workstation according to the TCP/IP protocol, and the
workstation transfers files and commands according to the FTR/TELNET protocol.

The LAN board specifications at each layer of the OSI model are as follows.
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Physical and Data Link Layers: The LAN board communicates with Ethernet and Cheapernet.
Table 3-4 shows the Ethernet and Cheapernet specifications.

Table3-4 Ethernet and Cheapernet Specifications

Item Ethernet Cheapernet
Transfer rate 10 Mbits/second 10 Mbits/second
Maximum distance between 500 m 185 m
segments

Maximum network length 2500 m 925 m
Maximum nodes in one 100 30

segment

Minimum distance between 25m 0.5m

nodes

Network cable

Diameter: 0.4 inch (1.02 cm)
50-Q shielded coaxial cable

Diameter: 0.25 inch (0.64 cm)
50-Q coaxial cable (RG-58A/U)

Network connector

N-type connector

BNC connector

Transceiver cable

Diameter: 0.38 inch (0.97 cm)
Ethernet cable to be connected
to 15-pin D-SUB connector
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Network Layer:

e IP(Internet Protocol)
— Transmits and receives datain datagram format.
— Does not support IP options.
— Does not have subnet mask functions.
— Does not support broadcast communications.

¢ |CMP (Internet Control Message Protocol)
Supports only echo reply functions.

¢ ARP (Address Resolution Protocol)
Calculates Ethernet addresses from | P addresses by using broadcast communications.

Transport Layer:

e TCP (Transmission Control Protocol)
Logically connects the E7000 to the workstation.

e UDP (User Datagram Protocol)
Not supported.

Session, Presentation, and Application Layers:

e FTP(File Transfer Protocol)
The E7000 operates as aclient.

e TELNET (Teletype Network)
The E7000 operates as a server.

Note: The E7000 does nhot communicate through routersor gateways.
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3.3.6 System Connection Examples

A WARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
or the EMULATOR POD. Failureto do sowill result in a FIRE
HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY.

The USER PROGRAM will be LOST.

Some examples of system configuration are shown below.

Ethernet Interface: The LAN board has a 15-pin D-SUB connector for the Ethernet transceiver
cable. Figure 3-9 shows an example of Ethernet system configuration. Use commercially available
Ethernet transceivers and transceiver cables. Table 3-5 shows arecommended transceiver and
transceiver cable.

Ethernet transceivers

Ethernet LAN board

§ )

e (ele|le| e

[
L
€ —1
I:l ernet transceiver canie

I

Workstation o 1o

Emulator station rear panel

Figure3-9 Ethernet Interface
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Table3-5 Recommended Transceiver and Transceiver Cable

Item Product Type Manufacturer
Transceiver HBN-200 series Hitachi Cable, Ltd.
Transceiver cable HBN-TC-100 Hitachi Cable, Ltd.

For setting up Ethernet, refer to the LAN board user’ s manual.

Cheapernet Interface: The LAN board of the E7000 has a transceiver and a BNC connector for
Cheapernet interface. Figure 3-10 shows an example of Cheapernet system configuration. Use a
commercially available Cheapernet BNC T-type connector with a characteristic impedance of 50 Q
and an RG-58A/U thin-wire cable or its equivalent. Table 3-6 shows arecommended BNC T-type
connector and thin-wire cable.

LAN board
Cheapernet §
{ thin-wire cable
o (e e|e
Cheapernet BNC E

T-type connector

LaN

q
i
i
M

RT

= ~ 4l
]

RACEH (OST|:t
A ele|le|le|e N

T

Workstation N . )
Emulator station rear panel

Figure3-10 Cheapernet Interface

Table3-6 Recommended BNC T-Type Connector and Thin-Wire Cable

Item Product Type Manufacturer
BNC T-type connector HBN-TA-JPJ Hitachi Cable, Ltd.
Thin-wire cable HBN-3D2V-LAN Hitachi Cable, Ltd.

For setting up Cheapernet, refer to the LAN board user’s manual.
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Stand-Alone Mode: A console is connected to the E7000 as shown in figure 3-11.

Console

Console PAN connector

Imaz-%v -g@

o
Bl
el

O
C_omn

| | BNC
? ? @ |

Console interface cable (supplied) 1
HOS'

ITRACE
[S]

—T —

Emulator station rear panel

Figure3-11 Connection in Stand-Alone Mode

Transparent Mode: A console and host computer are connected to the E7000 as shown in
figure 3-12.

Console

Console
connector

Host computer
connector

1 I
—— 1 o

Console interface cable (supplied)

[TRACH
e

Host o

S N
computer )
j Emulator station rear panel

=

Host computer interface cable (option)

Figure3-12 Connection in Transparent Mode
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Local Mode: A console and host computer are connected to the E7000 as shown in figure 3-13.

Console

Console connector

Host computer
. '
Console interface cable (supplied) N
P TRéCE of® forsovan: ;
Emulator station rear panel
I i

D Host computer interface cable (option)

Host computer
(Personal computer,
PROM programmer)

Figure3-13 Connection in Local Mode

Remote Mode: A host computer is connected to the E7000 as shown in figure 3-14.
The control method in remote mode is X-ON/X-OFF.

Interface Slolalols
software
I
Host computer
(Personal computer) Console
connector

A 4

,%‘_l I
[\ T i

Console interface cable (supplied)

©
z
s}

ITRACH
e

—

Emulator station rear panel

Figure 3-14 Connection in Remote M ode
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Printer: A printer is connected to the E7000 as shown in figure 3-15.

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
or the EMULATOR POD. Failureto do sowill result in a FIRE
HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY.

The USER PROGRAM will be LOST.

Printer
connector

o

Printer ? ?

Printer cable (option) oxc

xm«zANQLA o

[POWER)
CRT [[=)
o/

zzzzz

®
[of:{ D X G

ITRACH HosTl::
e |e

—T —

Emulator station rear panel

Figure 3-15 Printer Connection
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3.4 Power-On and Power-Off Procedures for the E7000

The E7000 power-on procedure differs in each system configuration. Power on the E7000 in the
appropriate way for the system configuration, as shown below.When using an RS-232C interface,
refer to section 3.4.2, Power-On Procedure for RS-232C Interface.

3.4.1 Power-On Procedurefor LAN Interface

Figure 3-16 shows the power-on procedure when the LAN interfaceis used.

’ (1) Check that no floppy disk is inserted. ‘

’ (2) Turn off (to the left) S8 in SW1 on the emulator station rear panel.‘
I

’ (3) Power on the console connected to the E7000. ‘
I

’ (4) Power on the emulator station. Internal system test is executed. ‘

[

’ (5) Console messages are displayed. ‘

Test result OK?
No

y

’ (6) E7000 monitor command input wait state ‘ ’ (6) Error message is displayed.
I

’ (7) Specify L to set the IP address of the emulator station.

See section 5,
‘ Troubleshooting in
[ Part 111, Emulator
(8) Insert the system floppy disk into the floppy disk drive of Function Guide.
the emulator station.
I
(9) Select S or R. When the E7000 enters command wait state
and displays a colon (:), enter the LAN_HOST command.

’ (10) Specify host names and IP addresses. ‘
[
(11) After storing the host names and IP addresses in the
LANCNF.SYS file, terminate the system software execution.

[

’ (12) Turn off the emulator station. ‘

Host computer
connection mode?
Only workstation
used

Console also connected

(13) Turn on (to the right) S8 in SW1 on the (13) I:ﬁgzgz&z:iz;rsi':elsz
emulator station rear panel. P :

[ l

I
’ (14) Power on the emulator station. ‘

Figure3-16 Power-On Procedurefor LAN Interface
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The following describes the power-on procedure shown in figure 3-16.
Steps (1) to (7):

The optional LAN board supports the TCP/IP protocol. When the host computer is connected to the
E7000 with the LAN interface, the IP address (internet address) of the E7000 must be specified. To
specify the address, turn off console interface switch S8 in switch set SW1 on the emulator station
rear panel, and connect the E7000 to a console with the consol e interface cable supplied with the
E7000. Check that no floppy disk isin the floppy disk drive. If afloppy disk isinserted, remove it.
Check that the cables are firmly connected. Turn on the power at the emulator station rear panel.
The console displays the following messages and the E7000 waits for command input.

E7000 MONITOR Vn.m
Copyright (C) 1991 Hitachi, Ltd.
Licensed Material of Hitachi, Ltd.

TESTING
RAM 0123

** E7000 SYSTEM LOADING **
*** FD NOT READY

START E7000
S: START E7000
R: RELOAD & START E7000
B: BACKUP FD
F: FORMAT FD
L: SET LAN PARAMETER
T: START DIAGNOSTIC TEST
(SRIBIFILIT) ?_

After the above messages are displayed, press L and then the (RET) key. The E7000 prompts IP
address input. The 32-bit |P address, which is generally expressed in hexadecimal, is displayed in
four bytesin decimal. For example, when the | P address has been specified as H'80000001 (H'
represents hexadecimal), the E7000 will display the address as follows:

:IPADDRESS=128.0.0.1 _
Enter the |P address. For example, to specify H'80000002, enter as follows:
:IPADDRESS=128.0.0.1 128.0.0.2 (RET)

After entering the |P address, pressthe (RET) key. The console will display a message, which
shows that |P address specification has been compl eted.
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The host computer name and | P address of the E7000 must be specified in the network database for
the host computer. When the host computer uses UNIX*, the host name and | P address should
generally be specified in the /etc/hosts file. For details, refer to the host computer user’s manual.

Note: UNIX isaregistered trademark in the United States and other countries, licensed
exclusively through X/Open Company Limited.

Steps (8) to (12):

To transfer data between the host computer and the E7000, initiate the FTP server to connect the
host computer to the E7000. Before the FTP server isinitiated, the host name and the | P address of
the host computer must be stored in the LANCNF.SY Sfile in the E7000 system disk. The following
describes how to specify the host name and | P address.

Insert the E7000 system disk into the floppy disk drive of the emulator station and enter Sor R to
initiate the system program while messages are displayed on the console. The system disk must be
write-enabled. When the E7000 prompts for input with acolon (:), enter the LAN_HOST command.

: LAN_HOST; S (RET)

When the LAN_HOST command is entered, the following message is displayed on the console.

NO <HOST NAME> <IPADDRESS> NO <HOST NAME> <IPADDRESS>

01 XXXXXX XXXXXX 02 XXXXXX XXXXXX
03 XXXXXX XXXXXX 04 XXXXXX XXXXXX
05 XXXXXX XXXXXX 06 XXXXXX XXXXXX
o7 XXXXXX XXXXXX 08 XXXXXX XXXXXX
09 XXXXXX XXXXXX

PLEASE SELECT NO ? _

Up to nine pairs of host names and | P addresses can be specified. Input a number from 1 to 9.
PLEASE SELECT NO ? 1 (RET)
The E7000 prompts for the host name. Enter a name with six characters.

01 HOST NAME xxxxxx ? <name of host computer> (RET)

After that, the E7000 prompts for the | P address. Enter the IP addressin decimal.

01 1P ADDRESS xxxxxx ? <IP address of host computer> (RET)
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After the | P address has been specified, the E7000 will prompt for another selection number. When
connecting more than one host computer, continue specifying the host names and |P addresses. To
terminate input, enter . (period) and (RET) key asfollows:

PLEASE SELECT NO ?. (RET)

After (RET) is entered, the E7000 enters overwrite confirmation wait state. To register the host
names and | P addresses, enter as follows:

OVER WRITE(Y/N) ? Y (RET)

The specified host names and | P addresses are registered in the LANCNF.SY Sfile in the E7000
system disk.

Once they have been stored, remove the E7000 system disk from the floppy disk drive, set write
protection to the disk, and then turn off the E7000.

Steps (13) and (14):
The host computer can be connected to the E7000 in the following two modes.
e Only workstation is used

The TELNET server is used.

— Turn on (to the right) SW1-S8 on the emulator station rear panel.
— Power on the E7000.
— Execute the TELNET command on the workstation.

Note: After initiating the E7000, enter asfollowsto cancel local echo on the workstation:

CTRL +]
telnet>mode character (RET)

Some workstations sometimes do not accept a (CTRL) +Sor (CTRL) +Q key input.
In this case, when the TELNET supportsatoggle localflow function, specify it.

e Console connected in addition to workstation
The console is connected to the RS-232C connector on the emulator station.

— Turn off (to the left) SW1-S8 on the emulator station rear panel.
— Power on the console.
— Power on the E7000.

After the system program isinitiated, the FTP server can beinitiated from the console.
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For operations after power-on, refer to section 3.5, E7000 Monitor Commands, section 3.6, Floppy
Disk Backup, and section 3.7, E7000 System Program Initiation.

3.4.2 Power-On Procedurefor RS-232C Interface

Figure 3-17 shows the power-on procedure when the RS-232C interface is used.

Remote mode Stand-alone, transparent, or local mode
(1) Check that no floppy disk is inserted. | | (1) Check that no floppy disk is inserted.
(2) Turn off (to the left) S8 in SW1 on the (2) Turn off (to the left) S8 in SW1 on the
emulator station rear panel. emulator station rear panel.
(3) Initiate the interface software on the host (3) Power on the console connected to the
computer. E7000.

Refer to the interface ‘ ‘
software manual. ‘

(4) Power on the emulator station. Internal
system test is executed.

(5) Console messages are displayed.

Test result OK?
No

Y
(6) Error message is
displayed.

(6) E7000 monitor command input wait state

See section 5,
Troubleshooting

in Part Ill, Emulator
Function Guide.

Figure 3-17 Power-On Procedurefor RS-232C Interface

For operations after power-on, refer to section 3.5, E7000 Monitor Commands, section 3.6, Floppy
Disk Backup, and section 3.7, E7000 System Program Initiation.
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3.4.3 Power-Off Procedure

Be sure to check that the FTP connection is terminated before turning off the emulator power
supply. Otherwise, FTP connection will not work properly.

For details on FTP connection, refer to section 10, Data Transfer from Host Computer Connected by
LAN Interface, in Part 111, Emulator Function Guide.

CAUTION

Be suretoterminate FTP connection using the BY E command
before turning off the power supply. Do not power off
the emulator while the floppy disk isbeing accessed.

To use the current settings when turning on the E7000 the next time, save the settings with the
QUIT command before turning off the E7000. For details on the QUIT command, refer to section
7.2.34, QUIT, in Part I11, Emulator Function Guide.
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3.5 E7000 Monitor Commands
3.5.1 E7000 Monitor Initiation

The E7000 supports the six monitor commands listed in table 3-7. These commands load the E7000
system program or diagnostic program, format or back up floppy disks, and set an IP address. When
the E7000 is turned on, it displays the following message and waits for the monitor command input.

Enter acommand to be executed (table 3-7). If the system disk isinserted when the E7000 is turned
on, the E7000 automatically loads the system program without entering the command input wait
state.

When the E7000 is turned on without the system floppy disk, the following messages are displayed.
Console M essages:

E7000 MONITOR Vn.m
Copyright (C) 1991 Hitachi, Ltd. @
Licensed Material of Hitachi, Ltd.

TESTING T
RAM 0123 B

** E7000 SYSTEM LOADING **

*x% FD NOT READY (©
START E7000 —

S:START E7000

R: RELOAD & START E7000

B: BACKUP FD ”

F: FORMAT FD

L: SET LAN PARAMETER

T: START DIAGNOSTIC TEST
(SIRIBIFILIT) ?_

Descriptions:

() E7000 monitor start message. Vn.m is the E7000 monitor’ s version number. If this messageis
not displayed, determine what iswrong by reading section 5, Troubleshooting in Part 111,
Emulator Function Guide.

(b) The E7000 internal system isbeing tested. A number from 0 to 3 is displayed when each of the
four MCU internal RAM blocks has been tested. If an error occurs, the following messages are

displayed:

*** RAM ERROR ADDR = XxXXXXXXX W-DATA = XXXXXXXX R-DATA = XXXXXXXX
*xk xxxxX REGISTER ERROR W-DATA = xxxX R-DATA = Xxxx
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If these messages are displayed, refer to section 5, Troubleshooting in Part 111, Emulator
Function Guide.

(c) E7000 system program load message. Because the system floppy disk is not inserted, *** FD
NOT READY *** jsdisplayed.

(d) List of E7000 monitor commands. Enter the required command at the cursor position. These
commands are described in table 3-7. When aB, F, L, or T command is specified, the E7000
will prompt for another command after execution is completed. After the system program has
been loaded by an S or R command, the QUIT command ends the system program execution
and returns the E7000 monitor to command input wait state.

Table 3-7 E7000 Monitor Commands

Command Function Reference Section
S E7000 system program initiation Section 3.7, E7000
Initiates the system program. When the system System Program Initiation

program has not been loaded, loads it from the floppy
disk and then initiates the system.

R E7000 system program reload Section 3.7, E7000
Loads and initiates a different system program from System Program Initiation
the loaded system program.

B Floppy disk backup and verification Section 3.6.2, Floppy Disk
Backs up or verifies a floppy disk. Backup and Verification

F Floppy disk format Section 3.6.1, Floppy Disk
Formats a floppy disk. Formatting

L IP address specification Section 3.4.1, Power-On
Specifies the IP address. Procedure for LAN Interface

T Diagnostic program initiation Attached diagnostic
Loads and initiates the diagnostic program in the program manual

E7000 system floppy disk. If a problem occurs,
use this command to initiate the diagnostic program.

Each monitor command is described in the following pages. The input format for monitor
commandsis generally asfollows:

<command name> (RET)

(RET): (RETURN) key input
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352 |S I nitiates the E7000 system program

Command Format

e Initiation : S(RET)
Description

e Initiation

L oads the E7000 system program from the system disk. If the system program has already been
loaded, it initiates the E7000 system program. Use this command to re-initiate the E7000
system program after modifying the operating environment with the LAN_HOST or MODE
command. Also use this command to load and initiate the E7000 system program in normal
cases, with the following exceptions.

— Anillegal system program is loaded by mistake.
— A system program is reloaded due to system error.

Refer to section 3.5.3, R, for details on system program initiation for the above two exceptions.
Example
To initiate the E7000 system program:

START E7000
: START E7000

- RELOAD & START E7000

. BACKUP FD

. FORMAT FD

. SET LAN PARAVETER

- START DI AGNOSTI C TEST
(SIR'BIF/LIT) ? S (RET)

T MWW

** E7000 SYSTEM LOADI NG **
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R

353

Reloads and initiatesthe E7000 system
program

Command Format

e [|nitiation : R (RET)

Description

¢ Initiation

L oads the E7000 system program from the system disk and initiates it even if the system
program has already been initiated. Use this command to reload the E7000 system program due
to system program error or to initiate another E7000 system program whose parameters are

different from those in the program that has been loaded.

Example

To reload and initiate the E7000 system program:

START E7000

A rTTwWwxowm

. START E7000

' RELOAD & START E7000

: BACKUP FD

- FORMAT FD

. SET LAN PARAVETER

- START DI AGNGSTI C TEST
(SIR'B/F/L/T) ? R (RET)

E7000 SYSTEM LQADI NG **
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354 | B Backs up and verifiesthe E7000 system
program

Command Format

e Backingup : B (RET)

e Veification :B; V (RET)
Description

e Backing up

Backs up the E7000 system disk. Use the E7000 system disk backed up to another floppy disk
with this command. First, format the backup disk with the F command (section 3.5.5) before
backing it up with this command.

Since the E7000 has only one floppy disk drive, the user must back up the floppy disk,
aternately exchanging the source disk with the target disk.

Note that the original floppy disk is called the source floppy disk and the disk to be backed up
or verified is called the target floppy disk.

(SR/BIFILIT) ? B (RET)

*+% FD BACKUP ***
SET SOURCE FD (Y/N) (a) (RET)
SET TARGET FD (Y/N) (b) (RET)
SET NEXT TARGET FD (Y/N) (c) (RET)

(@) The source floppy disk insertion confirmation message. Insert the source floppy disk, and
enter Y and the (RET) key to read data from the source floppy disk to the E7000 memory.
Enter N to terminate this command.

(b) Thetarget floppy disk insertion message displayed after read. Exchange the source floppy
disk with the target floppy disk, and enter Y and the (RET) key to write data from the
E7000 memory to the target floppy disk. Enter N to terminate this command.

(c) Another target floppy disk insertion confirmation message displayed after backup. Insert
another target floppy disk, and enter Y and the (RET) key to write data from the E7000
memory to another target floppy disk. Enter N to terminate this command.
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e Verification

Verifies the floppy disk in amanner similar to floppy disk back-up. If averification error
occurs, the following error message is displayed.

<SECTOR> <OFFSET> <SOURCE> <TARGET>
0004 045 FF. 42B'
@ (b) (©) (d)

(a) Seria number of sector containing a verification error
(b) Offset from the sector containing a verification error
(c) Source floppy disk data (hexadecimal and ASCII)

(d) Target floppy disk data (hexadecimal and ASCII)

Examples
1. To back up the E7000 system program:

START E7000

S: START E7000

R RELOAD & START E7000

B: BACKUP FD

F: FORMAT FD

L: SET LAN PARAMETER

T: START DI AGNOSTI C TEST
(SIR'B/F/L/IT) ? B (RET)

*%% FD BACKUP ***

SET SOURCE FD (Y/N) Y (RET)

SET TARGET FD (Y/N) Y (RET)

SET NEXT TARGET FD (Y/N) N (RET)
*%% BACKUP END ***

START E7000
START E7000

RELOAD & START E7000
BACKUP FD

FORVAT FD

SET LAN PARAMETER
START DI AGNOSTI C TEST
(SIR'B/F/LIT)?

LR © P v €]
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2. To verify the E7000 system program:

START E7000

S: START E7000

R RELOAD & START E7000

B: BACKUP FD

F: FORVAT FD

L: SET LAN PARAMETER

T: START DI AGNOSTI C TEST
(SIR'B/F/L/T) 2 BV (RET)

*** ED VERI FY ***
SET SOURCE FD (Y/N) Y (RET)

SET TARGET FD (Y/N) Y (RET)

SET NEXT TARGET FD (Y/N) N (RET)
**% VERI FY END ***

START E7000
START E7000

RELOAD & START E7000
BACKUP FD

FORMAT FD

SET LAN PARAMETER
START DI AGNOSTI C TEST
(SIR'B/F/LIT)?

b L v R €2
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355 |F

Formatsthe floppy disk

Command Format

Formatting . F(RET)

Description

Formatting

Formats the floppy disk. To back up the system disk, use a disk formatted with this command.
Set the floppy disk to be formatted and enter this command. The following messages are

displayed to confirm the volume label name and format.

(SIR/B/F/LIT) ? F (RET)

VOLUME LABEL : <volume name> (a)

START FORMAT (Y/N) (b) (RET)

(8 <volume name> isdisplayed. A spaceisdisplayed if the floppy disk has no volume label

name.

(b) Format confirmation message is displayed.

Y: Startsformatting
N: Terminates this command

Example

To format afloppy disk:

START E7000

S: START E7000

R RELOAD & START E7000

B: BACKUP FD

F: FORVAT FD

L: SET LAN PARAMETER

T: START DI AGNOSTI C TEST
(SIR'B/F/LIT) ? F (RET)

VOLUVE LABEL : WORK
START FORMAT (Y/N) Y (RET)
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3.5.6 L Setsan E7000 | P address

Command Format

Setting :L (RET)

Description

Setting

Setsan E7000 | P address. Thisis reguired to connect the E7000 to the host computer through
the optional LAN board. For details, refer to section 3.4.1, Power-on Procedure for LAN
Interface, and the manual provided with the LAN board. If the L command is entered, the
E7000 displays the current | P address and waits for a new IP address input. Note that the [P
address must be entered in decimal.

(SR/B/FILIT) ?L (RET)
IP ADDRESS = XXX.XXX.XXX.XXX (8) (RET)

(@ A new IP addressin decimal. To not change the IP address, enter only the (RET) key.

Example: 128.1.1.101
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Example
To set an E7000 I P address:

START E7000
S: START E7000

R RELOAD & START E7000

B: BACKUP FD

F: FORVMAT FD

L: SET LAN PARAMETER

T: START DI AGNOSTI C TEST

(SIRIB/F/LIT) ? L (RET)

1P ADDRESS = 0.0.0.0 128.1.1.9 (RET)

START E7000
S: START E7000
R RELOAD & START E7000
B: BACKUP FD
F: FORVAT FD
L: SET LAN PARAVETER
T: START DI AGNOSTI C TEST
(SSRB/F/LIT) ?
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357 | T

I nitiates the diagnostic program

Command Format
e Initiation : T (RET)
Description

¢ Initiation

L oads the diagnostic program from the E7000 system disk and initiates it.

Example
To initiate the diagnostic program:

START E7000
S: START E7000
R RELOAD & START E7000
B: BACKUP FD
F: FORMAT FD
L: SET LAN PARAMETER
T: START DI AGNOCSTI C TEST

(SIR'B/F/LIT) ? T (RET)

** E7000 TM LQADI NG **
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3.6 Floppy Disk Backup

Before using the E7000 system floppy disk, prepare a backup in case the original is damaged. This
section describes the disk formatting and backup procedure.

3.6.1 Floppy Disk Formatting

Format a backup disk for the E7000 system according to the messages displayed on the console,
using the procedure shown below.

CAUTION
1. Only use 2HD (double sided, high density, double track)

floppy disks.
2. Do not removethedisk whilethedisk driveisoperating
or the floppy disk contentswill belost.

Procedure Console M essages

1. E7000 monitor command prompt. START E7000
S: START E7000
R: RELOAD & START E7000
B: BACKUPFD
F: FORMAT FD
L: SET LAN PARAMETER
T: START DIAGNOSTIC TEST

(SIR/B/FILIT) ? _

2. Insert the floppy disk to be formatted.

3. Enter Fand (RET). (S'R/B/F/ILIT) ? F (RET)

4. A volumelabel isdisplayed if thereis VOLUMELABEL : XX ......... XX
avolume on the floppy disk.

5. Format start confirmation message. START FORMAT (Y/N) ?Y (RET)
Enter Y (RET) to format, otherwise
enter N (RET).

6. The E7000 monitor prompts for another
command after formatting is completed.

If an error occurs during formatting, refer to section 12, Error Messages, for details.
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3.6.2 Floppy Disk Backup and Verification

Use the following procedures to back up and verify afloppy disk.

Backup:

Procedure

1

10.
11

E7000 monitor command prompt.

Enter backup command B (RET).

Backup start message and source floppy
disk insertion request message.

Insert the source floppy disk.

Enter Y (RET). Dataisread from the
source floppy disk into the E7000 internal
RAM.

When read is completed, the target floppy
disk insertion message is displayed.
Exchange the floppy disk.

Enter Y (RET). The E7000 internal RAM

contents are written to the target floppy disk.

When write is completed, the E7000 asks
whether to back up another target floppy
disk or complete backup operation.

To make a backup on another target floppy
disk, insert the new target disk and then
enter Y (RET). Repeat steps 6 to 9.

Enter N (RET) to complete backup operation.

Backup completion message. The E7000
monitor prompts for another command.

Console M essages

START E7000
S: START E7000
R: RELOAD & START E7000
B: BACKUP FD
F: FORMAT FD
L: SET LAN PARAMETER
T: START DIAGNOSTIC TEST
(SRIBIFILIT) ?_

(SR/BIFILIT) ? B (RET)

*#% FD BACKUP ***
SET SOURCE FD (Y/N) ?_

SET SOURCE FD (Y/N) ?Y (RET)

SET TARGET FD (Y/N) ?_

SET TARGET FD (Y/N) ?Y (RET)

SET NEXT TARGET FD (Y/N) ?_

SET NEXT TARGET FD (Y/N) ?Y (RET)

SET NEXT TARGET FD (Y/N) ?N (RET)
**+ BACKUPEND ***
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Verification:

Procedure

1. E7000 monitor command prompt.

2. Enter verification command B;V (RET).

3. Verification start message and source
floppy disk insertion request message.

4. Insert the source floppy disk.

5. EnterY (RET). Dataisread from the
source floppy disk into the E7000
internal RAM.

6. When read is completed, the target floppy

disk insertion message is displayed.
Exchange the floppy disk.

7. Enter Y (RET). The contents of E7000
internal RAM are compared with the
contents of the target floppy disk.

8.  When comparison is completed, the
E7000 asks whether to verify another

target floppy disk or complete verification

operation.

9. To verify another target floppy disk, insert
the new target disk and then enter Y (RET).

Repeat steps 6 to 9.

10. Enter N (RET) to complete verification
operation.

11. Verification completion message.

The E7000 monitor prompts for another

command.

Console M essages

START E7000
S: START E7000
R: RELOAD & START E7000
B: BACKUP FD
F: FORMAT FD
L: SET LAN PARAMETER
T: START DIAGNOSTIC TEST

(SRIBIFILIT) ?_

(SIRIB/FIL/T) ?B;V (RET)

*** FD VERIFY ***
SET SOURCE FD (Y/N) ?_

SET SOURCE FD (Y/N) ?Y (RET)

SET TARGET FD (Y/N) ?_

SET TARGET FD (Y/N) ?Y (RET)

SET NEXT TARGET FD (Y/N) ?_

SET NEXT TARGET FD (Y/N) ?Y (RET)

SET NEXT TARGET FD (Y/N) ?N (RET)

*** VERIFY END ***
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Notes: 1. Any differencesin the contents of the disksaredisplayed in the following format:

<SECTOR> <OFFSET> <SOURCE> <TARGET>
XXXX XXX XX 'X' XX ‘X'
€Y (b) (©) (d) (e ()

() Serial number of sector containing the difference, beginning at 0
(hexadecimal)

(b) Offset in the sector containing the difference (hexadecimal)

(c) Sourcefloppy disk contents (hexadecimal)

(d) Sourcefloppy disk contentsin ASCII characters

(e) Target floppy disk contents (hexadecimal)

(f) Target floppy disk contentsin ASCI| characters

2. During both backup and verification, entering N (RET) in response to the floppy
disk insertion request message ter minates command execution and returnsthe
E7000 to command input wait state.

3. If afloppy disk error occursduring backup or verification, an error messageis
displayed and command execution isaborted. Refer to section 12, Error
M essages, for details.
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3.7 E7000 System Program Initiation

When the E7000 system floppy disk is not inserted after the E7000 is turned on, the E7000 monitor
enters command input wait state and the E7000 system program must be loaded and initiated by
monitor commands. If the system floppy disk isinserted immediately after power-on, the system
program is automatically loaded and initiated.

3.7.1 Initiation on E7000 M onitor

If Sor Risentered, followed by (RET), when the E7000 isin monitor command input wait state,
the E7000 system program is loaded from the system disk and initiated. Table 3-8 lists the E7000
system program initiation commands.

Table 3-8 E7000 System Program Initiation Commands

Command Description

S Loads and initiates the system program from the E7000 system disk. If the E7000
system program is already loaded, the system program is initiated immediately.*

R Reloads and initiates the E7000 system program.

Note: This situation occurs when the system program is initiated and then terminated with
the QUIT command. However, if the E7000 monitor F (format), B (backup or
verification), or T (diagnostic test) command has been executed, or when the system
program has been forcibly terminated by a clock error, the system program is
reloaded.

Display at E7000 System Program Initiation

START E7000

S: START E7000

R: RELOAD & START E7000

B: BACKUP FD

F: FORMAT FD @

L: SET LAN PARAMETER

T: START DIAGNOSTIC TEST
(SR/BIFILIT) ? {a } (RET)

** E7000 SYSTEM LOADING ** (b)

H8S/xxxx E7000 (HSxxxx EPDxxSF) Vn.m
Copyright (C) Hitachi, Ltd. 199x (c)
Licensed Material of Hitachi, Ltd.
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LAN IPADDRESS FILE LOADING ()

CONFIGURATION FILE LOADING (e
HARD WARE REGISTER READ/WRITE CHECK ()
POD SYSTEM LOADING —1(9)
EMULATOR POD TEST (o)
** RESET IN BY E7000 ! (i)
CLOCK = xx MHz ()

CPU MODE=H8S/xxxx OPERATION MODE=x(MDx-x=x) MODE SET=XXxXx
PIN MODE=xxx/xxx INTERNAL ROM SIZE=xxxxB INTERNAL RAM SIZE=xxB

ADC MODE=xxxxxx DMAC MODE=xxxxxx REFRESH MODE=XXXXXX (k)
SCI CHANNEL=xCH 16BIT TIMER MODE=TPUx-x
REMAINS EMULATION MEMORY  S=xXxxxx [E=XXXXXX - 0

WARM OR COLD START —
filename: WARM START

return  : COLD START (m)
(file name/return) ? { <file name> (RET)}
(RET) ]
—(n)
Description

(&) E7000 command input request message. Insert the E7000 system disk and enter S. Enter R if
loading another E7000 system program.

(b) The E7000 system program is being loaded from the floppy disk.

(c) Start message of the E7000 system program. Vn.m is the version number.
(d) 1P addressfilefor the LAN isbeing loaded.

(e) Configuration fileis being loaded.

(f) Emulator station hardware test start message. If thereisan error in the emulator station, an error
message is displayed.

(g) The program to be executed in the emulator pod is being loaded from the floppy disk.

(h) Emulator pod test start message. If thereis an error in the emulator pod, an error message is
displayed.

(i) A RESsignal has been input to the MCU.
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(1) Specified clock. If the user system is ready, the user system’s clock is used. If the user system'’s
clock is not ready, the crystal oscillator in the emulator pod is used. If the crystal oscillator is
not ready, the 8-MHz E7000 internal clock is used.

(k) MCU type, MCU operating mode, and number of pins. They are previously set with the MODE
command (saved in configuration file). For details, refer to section 7.2.29, MODE, in Part 11,
Emulator Function Guide.

() Remaining emulation memory size

(m) Specify either WARM START"1 or COLD START*2 asfollows:
WARM START: Specify the file name containing recovery information.
COLD START: Pressthe (RET) key.

(n) E7000 system program prompt. An E7000 system program command can how be entered.

Notes: 1. WARM START recoverstheinformation saved in a file when the E7000 system
program was terminated by a QUIT command. (For details, refer to section 7.2.34,
QUIT.) Therecovery information islisted below.

e Software breakpoints

+ Hardwarebreak conditions, and trace stop and acquisition conditions
e Memory map information

e Performance analysisinformation

e Configuration information

e Symbol information

2. COLD START initializesthe above emulation infor mation.
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3.7.2 Automatic Initiation of E7000 System Program

If the E7000 system disk isinserted after the E7000 internal system test at power-on has been
completed, the E7000 system program is automatically loaded.

Console display Procedure
E7000 MONITOR Vn.m After E7000 power-on,
Copyright (C) 1991 Hitachi, Ltd. insert the system disk when
Licensed Material of Hitachi, Ltd. this message is displayed.
TESTING
RAM 0123
** E7000 SYSTEM LOADING ** E7000 system program

is being loaded.
H8S/xxxx E7000 (HSxxxx EPDxxSF) Vn.m System program is initiated.
Copyright (C) Hitachi, Ltd. 199x (Refer to section 3.5,
Licensed Material of Hitachi, Ltd. E7000 Monitor Commands.)

LAN IPADDRESS FILE LOADING

CONFIGURATION FILE LOADING

HARD WARE REGISTER READ/WRITE CHECK

POD SYSTEM LOADING

EMULATOR POD TEST

** RESET IN BY E7000!

CLOCK =xx MHz

CPU MODE=H8S/xxxx OPERATION MODE=x(MDx-x=x) MODE SET=XXxXx
PIN MODE=xxx/xxx INTERNAL ROM SIZE=xxxxB INTERNAL RAM SIZE=xxB
ADC MODE=xxxxxx DMAC MODE=xxxxxx REFRESH MODE=xxXxxX

SCI CHANNEL=xCH 16BIT TIMER MODE=TPUXx-x

REMAINS EMULATION MEMORY  S=XXXXX /[E=XXXXXX

WARM OR COLD START
filename : WARM START
return :COLD START

(file name/return) ? { ?Igllze'l' r)1ame> (RET)}
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Section 4 Operating Examples

Section 4.1, Basic Examples, and section 4.2, Application Examples, include explanations on how
to operate the E7000 based on the following user programs.

ADDR CODE LABEL MNEMONIC  OPERAND
000100 7A0700FF MOV.L #00FFF000:32,ER7
FO00
000106 F800 MOV.B #00:8,ROL
000108 FOo00 MOV.B #00:8,R1L
00010A 8802 ADD.B #02:8,ROL
00010C 8901 ADD.B #01:8,R1L
00010E A90A CMP.B #0A:8,R1L
000110 46F8 BNE 00010A:8
000112 6A 881000 MOV.B ROL,@1000:16
000116 40FE BRA 000116:8

These examples assume that the emulator station is connected to the LAN host computer with the
TELNET and that the user program is downloaded from the host computer to the E7000. Therefore,
store the program in the host computer before initiating the E7000. In these examples, the host name
isHITACHI, and the IP addressis 128.1.1.10.

Initiate the E7000 by the following procedure:

Note: Only parts of the console message ar e shown depending on the amount of vacant space
in this document.

Operations Console M essage
1. Insert the E7000 system disk into the E7000 MONITOR Vn.m
floppy disk drive of the emulator station, Copyright (C) 1991 Hitachi, Ltd.
and turn on the power. Licensed Material of Hitachi, Ltd.
TESTING
RAM 0123
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2. The console displays the message shownon  ** E7000 SYSTEM LOADING **

the right when the E7000 starts operation

normally. H8S/xxxx E7000 (HSxxxXxEPDxxSF) Vn.m

If the console does not display this Copyright (C) Hitachi, Ltd. 199x

message, take corrective action as described  Licensed Material of Hitachi, Ltd.

in section 5, Troubleshooting.
LAN IP ADDRESS FILE LOADING
CONFIGURATION FILE LOADING
HARD WARE REGISTER READ/WRITE CHECK
POD SYSTEM LOADING
EMULATOR POD TESTING
** RESET IN BY E7000!
CLOCK =xx MHz
CPU MODE=H8S/xxxx OPERATION MODE=x(MD x-x
PIN MODE=xxx/xxx INTERNAL ROM SIZE=xxxxB IN
ADC MODE=xxxxxx DMAC MODE=xxxxxxXx REFRES
SClI CHANNEL=xCH 16BIT TIMER MODE=TPUx-x
REMAINS EMULATION MEMORY S=XXXXX/E=XXXXXX

WARM OR COLD START
filename: WARM START
return  : COLD START

3. Enter (RET). (file namefreturn) ? (RET)



4.1 Basic Examples
4.1.1 Preparing for Connection of LAN Host Computer

Before connecting the host computer, specify the host computer name and the IP address by the
following procedure:

Note: Thefollowing host name and | P address ar e examples. Specify the actual host computer
name and | P addr ess accor ding to the host computer.

Operations Console Message

1. Specify the |P address of the host computer ~ :LAN_HOST;S (RET)
to which the E7000 is to be connected by
the FTP command. Enter LAN_HOST;S
(RET), and the console will display the host
computer names and | P addresses already
specified and wait for the user to enter a
selection number.
:LAN_HOST;S (RET)
NO  <HOSTNAME> <IPADDRESS> NO  <HOST NAME> <IP ADDRESS>

01 HOST_A 128.1.1.1 02 HOST_B 128.1.1.2
03 HOST_C 128.1.1.3 04 HOST_D 128.1.1.4
05 HOST_E 128.1.1.5 06 HOST_F 128.1.1.6
07 HOST_G 128.1.1.7 08 HOST_H 128.1.1.8
09 HOST_| 128.1.1.9
PLEASE SELECT NO?_
2. Enter 1 (RET) as the selection number, PLEASE SELECT NO? 1 (RET)
HITACHI (RET) as the host computer 01 HOST NAME HOST_A ? HITACHI (RET)
name, and 128.1.1.10 (RET) asthe IP 01 IPADDRESS 1281.1.1 ? 128.1.1.10 (RET)
address. After that, the console promptsthe ~ PLEASE SELECT NO ?. (RET)
user to select another number. Enter OVERWRITE (Y/N) ? Y (RET)

. (RET) to exit interactive mode.

After the host computer name and IP
address have been specified, the console
asks if the specified name and address
should be overwritten to the LANCNF.SY S
filein the system disk. To store them, enter
Y (RET).
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After the name and address have been START E7000

stored in the LANCNF.SY Sfile, the E7000 S: START E7000
system program automatically terminates. R: RELOAD & START E7000
Therefore, restart the E7000 system. B : BACKUPFD

F: FORMAT FD

L : SET LAN PARAMETER

T : START DIAGNOSTIC TEST
Enter S (RET) to re-initiate the system. (SIRBIF/LIT) ? S(RET)

WARM OR COLD START
filename: WARM START
return  : COLD START

Enter (RET). (file name/return) ? (RET)



4.1.2 Specifying the M CU Operating Mode

Specify the E7000 operating mode and the MCU operating mode by the following procedure:

AWARNING

Correctly specify the operating mode according to the

TARGET DEVICE settings (table 4-1) . The emulator will not
operate correctly with an incorrect setting. Failureto do so will
resultin aFIRE HAZARD and will damage the user system and
the emulator product or will result in PERSONAL INJURY.
The USER PROGRAM will be LOST.

In the following example, MCU operating mode 4 of the H8S/2653 is selected. When using other
target devices, specify the operating mode according to the target device settings shown in table 4-1.
In the following console message example, x indicates the current (before-change) value.

Table4-1 Target Device Settings

Target Device
Item H8S/2653 H8S/2655 H8S/2245
CPU MODE 2 2 1
OPERATION MODE 1lto7 lto7 lto7
MODE SET lor2 lor2 lor2
PIN MODE 4 4 6

INTERNAL ROM SIZE

3 (64 kbytes)

5 (128 kbytes)

5 (128 kbytes)

INTERNAL RAM SIZE

4 (4 kbytes)

4 (4 kbytes)

4 (4 kbytes)

ADC MODE 2 2 1
DMAC MODE 2 2 1
REFRESH MODE 2 2 1
SCI CHANNEL 2 2 2
16BIT TIMER MODE 2 2 1




Operations Console M essage

1. Remove the write protect from the system
floppy disk before storing the mode settings
in the configuration file.

2. Enter MODE;C (RET) to specify the E7000  :MODE;C (RET)
operating mode.

3. The console displays the message shown on  CPU MODE(1:H85/2000, 2:H8S/2600) x ? _
theright. To select the H8S/2653 as the
target MCU, for example, enter 2 (RET). CPU MODE(1:H8S/2000, 2:H85/2600) x ? 2 (RET)

4. To select mode 4 as the MCU operating OPERATION MODE (MD2-0) x ?4 (RET)
mode, for example, enter 4 (RET).

5. The method for setting the operating mode  MODE SET(1:E7000 MODE, 2:USER MODE) x ? 1 (RET)
is specified as follows:
1. Selectsthe operating mode set in the
above step
2: Selects the operating mode set by the
operating mode selection pin (MD2 to
MDQ) on the user system
To use the emulator without connecting the
user system, for example, enter 1 (RET).

6. To select the TFP-120 package asthe
number of pins, for example, enter 4 (RET).

PIN MODE (1:80/84-A, 2:100-A, 3:112, 4:120/128, 5:80/84-B, 6:100-B) x ? 4 (RET)
7. To select 64 kbytes asthe internal ROM

size because the H8S/2653 has 64-kbyte
ROM, enter 3 (RET).

INTERNAL ROM SIZE (1:0KB, 2:32KB, 3:64KB, 4:96KB, 5:128KB, 6:256KB) x ? 3 (RET)

8. To select 4 kbytes asthe internal RAM size
because the H85/2653 has 4-kbyte RAM,
enter 4 (RET).

INTERNAL RAM SIZE (1:1KB, 2:2KB, 3:3KB, 4:4KB, 5:6KB, 6:8KB) x ?4 (RET)
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10.

11.

12.

13.

14.

15.

16.

17.

Select the internal AD converter.
Select theinterna DMAC.

Select whether to enable the internal refresh
controller.

Select the number of SCI channels.

Select a combination of 16-bit timers.

After the above specification has been
completed, the console asks if the mode
settings should be stored in the
configuration file. To store the mode
settings, enter Y (RET). After that, the
E7000 operates in the mode specified above
whenever initiated with this system disk. To
correct amis-typed mode number, return to
step 2 above before entering Y (RET) and
repeat the procedure.

After the mode settings have been stored in

the configuration file, the E7000 system
program automatically terminates.

Enter S (RET) to re-initiate the system
program.

Enter (RET).

ADC MODE (1:NORMAL, 2:HI SPEED) x ?2 (RET)

DMAC MODE (1:DISABLE, 2.ENABLE) x ? 2 (RET)

REFRESH MODE (1:DISABLE, 2.ENABLE) x ?2 (RET)

SCI CHANEL (1:2CH, 2:3CH) x 22 (RET)

16BIT TIMER MODE (1:TPUO-2, 2.TPUO-5) x ? 1 (RET)

CONFIGURATION WRITEOK (Y/N) ?_

CONFIGURATION WRITEOK (Y/N) ?Y (RET)

START E7000

- START E7000

- RELOAD & START E7000

: BACKUP FD

: FORMAT FD

: SET LAN PARAMETER

: START DIAGNOSTIC TEST
(SRIBIFILIT) 2 _

| r M W o wm

(S/R/B/F/LIT) ? S(RET)
WARM OR COLD START
filename : WARM START
: COLD START
(file name/ return) ? _

return

(file name / return) ? (RET)



4.1.3 Allocating Standard Emulation Memory and Specifying Attributes

In order to load the user program to memory and execute it, allocate the standard emulation memory
in the emulator pod by the following procedure:

Operations Console M essage

Enter MAP 0 1FFFF;S (RET) to allocate the :MAP 0 1FFFF;S (RET)
standard emulation memory to addresses H'0 to
H'1FFFF. The console displays the message
shown on the right, which indicates that the REMAINS EMULATION MEMORY  S=60000/E=000000
memory allocation has been completed.
Enter MAP (RET) and the console displays the
attributes of all the memory areas. :MAP (RET)
00000000-0001FFFF;S  00020000-00FFFFFF;U
INTERNAL RAM = OOFFECO00-00FFFBFF
INTERNAL I/O = OOFFFE40-00FFFFFF
REMAINS EMULATION MEMORY  S=60000/E=000000




4.1.4 Loading the User Program

Load the user program from the host computer to the E7000 by the following procedure;

Operations

1

Enter FTP <host name> (RET) to connect
the E7000 and the host computer with the
FTP server.

The console asks for the user name.
Enter <user name> (RET).

The console asks for the password.
Enter <password> (RET).

The consol e displays the message shown on
the right, which indicates that the E7000
and the host computer have been connected.

To load the program, enter
LAN_LOAD;S:<file name> (RET). This
example assumes that the load module is S
type. While loading, the console displays
the actual address to which the program is
being loaded instead of XxXxxxXx.

When the program has been loaded, the
console displays the start address of the
program (TOP ADDRESS), and itsend
address (END ADDRESS).

Entering BY E (RET) terminates the
FTP server connection. The console will
display the message shown on the right.

Console M essage

:FTP <host name> (RET)

Username: _
Username : <user name> (RET)

Password : _
Password : <password> (RET)

login command success
FTP>_

FTP>LAN_LOAD;S:<file name> (RET)

LOADING ADDRESS XXXXXX

TOP ADDRESS = XXXXXXXX
END ADDRESS = XXXXXXXX
FTP>

FTP>BYE (RET)
bye command success
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disconnected.

Caution

Thefollowing operations can be performed even when the BY E
command is not executed and the FTP prompt isdisplayed.

In this case, be sureto execute the BY E command before
powering down the E7000. If the E7000 is powered down
before executing the BY E command, the FTP connection is

8. The DISASSEMBLE command displays

the loaded program. Enter
DISASSEMBLE 100 117 (RET).

:DISASSEMBLE 100 117 (RET)

ADDR
00000100

00000106
00000108
0000010A
0000010C
0000010E
00000110
00000112
00000116

CODE
7AQ700FF
FO00
F800
F900
8802
8901
A90A
46F8
6A881000
40FE

LABEL

4-10

MNEMONIC
MOV.L

MOV.B
MOV.B
ADD.B
ADD.B
CMP.B
BNE

MOV .B
BRA

OPERAND
#00FFF000:32,ER7

#00:8,ROL
#00:8,R1L
#02:8,ROL
#01:8,R1L
#0A:8,R1L
00010A:8
ROL,@1000:16
000116:8




4.1.5 Executing Program
Execute the loaded program by the following procedure:
Operations Console Message

1. Settheinitial values of the registers. :.SP (RET)

Enter .SP (RET) then FFFO00 (RET) asthe
SP value to set the stack pointer (SP
register) to H'FFFOO0O.

The console then asks for the program
counter value. Enter 100 (RET) asthe
program counter value. The console then
asks for the condition code register value.
In this example, other registers need not be
set or changed, therefore, enter . (RET) to
exit this interactive mode.

ER7(SP) = 00FFF7FE ?_

ER7(SP) = 00FFF7FE ? FFF000 (RET)

PC = 0OFFFFFF ?_
PC = 00FFFFFF ? 100 (RET)
CCR = 80i****** 9

CCR  =80:|****** 2 (RET)

Note: Ininteractive mode, entering only (RET) makes no changeto the currently displayed

item, and the next item isdisplayed. I n the above example, entering .(RET) to the
condition coderegister prompt can complete the register modification procedure. A
register value can also bedirectly input without using the inter active mode. For
example, to set the stack pointer value directly, enter .SP FFF000 (RET).

Enter GO (RET) to execute the loaded
program from the address pointed to by the
PC. While the program is executed, the
console displays the current program
counter value (shown as XxXxxxxxx on the
right).

Enter (BREAK) key or (CTRL) + C keysto
terminate program execution. The console
displays the contents of the registers such as
the program counter, the condition code
register, and the general registers ERO to
ER7 at termination. RUN - TIME shows the
duration of program execution from the GO
command execution to (BREAK) or
(CTRL) + C key input. BREAK KEY
shows that the execution has been
terminated because (BREAK) or (CTRL) +
C keys were entered.

:GO (RET)

** PC = XXXXXXXX

:(BREAK)

PC =00000116 CCR =80:I******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000014 0000000A 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
RUN - TIME = D’ 0000H:00M:01S:049705US
+++:BREAK KEY
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4.1.6 Software Break

Program execution can be stopped at a particular address by setting a breakpoint as follows:

Operations

1. Enter BREAK 10C (RET) to terminate
program execution immediately before the
instruction at address H'10C in the program
has been executed.

2. Restart program execution from address
H'100. This can be donein two ways. one
isto enter the start address directly, and the
other isto first set the program counter to
H'100, then enter GO, as described in
section 4.1.5, Executing Program.

3. The program execution terminates
immediately before the instruction at
address H'10C has been executed. The
consol e displays the data shown on the
right. BREAK POINT 0000010C shows
that the program execution was terminated
because of a software breakpoint at address
H'10C.

Console M essage

‘BREAK 10C (RET)

:GO 100 (RET)
** PC = XXXXXXXX

PC =0000010C CCR =80:|******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000002 00000000 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
RUN - TIME = D’ 0000H:00M:00S:000007US
+++:BREAK POINT 0000010C
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4.1.7 Single-Step Execution

A single instruction can be executed using the single-step function by the following procedure:

Operations

1. The program counter points to the next
address to be executed when the program
execution terminates in the example of
section 4.1.6, Software Break. Here,
entering STEP (RET) executes only one
instruction, and the console displays the
information as shown on the right.
0000010C ADD.B #01:8,R1L showsthe
executed address and mnemonic code, and
+++:STEP NORMAL END shows that the
single-step execution has terminated.

2. Torepeat single-step execution, enter only
(RET). This can be repeated until another
command is executed.

Console Message

:STEP (RET)

PC =0000010E CCR =80:******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000002 00000001 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
0000010C ADD.B #01:8,R1L
+++:STEP NORMAL END

(RET)

PC =00000110 CCR =A9:I*H*N**C EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000002 00000001 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
0000010E CMP.B #0A:8,R1L
+++:STEP NORMAL END
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4.1.8 Setting Hardwar e Break Conditions

Various hardware break conditions can be specified by the following procedure:

Operations

1. Enter BREAK - (RET) to cancel the
breakpoint set in the example in section
4.1.6, Software Break.

2. To confirm the cancellation, execute the
BREAK command (enter BREAK (RET)).
*** A5: NOT FOUND showsthat no
software breakpoint is set.

3. To specify that program execution should
terminate when datais written to address
H'1000, enter BREAK_CONDITION1
A =1000 W (RET).

4. Enter GO 100 (RET) to start executing the
program from address H'100. When the
break condition is satisfied, the console
displays the information shown on the right.
+++:BREAK CONDITION1 showsthat the
program execution has terminated because
the break condition was satisfied.

Console M essage

‘BREAK - (RET)

‘BREAK (RET)

*** 45: NOT FOUND

:BREAK_CONDITION1 A = 1000 W (RET)

:GO 100 (RET)
** RUNNING

PC =00000116 CCR =80:1******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO- ER3 00000014 0000000A 00000000 00000000
ER4- ER7 00000000 00000000 00000000 OOFFFO00
RUN - TIME = D’ 0000H:00M:00S:000018US
+++:BREAK CONDITION1
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4.1.9 Displaying Trace Information
Trace information acquired during program execution can be displayed by the following procedure:
Operations Console Message

1. Enter TRACE (RET) to seetheinstruction ‘TRACE (RET)
mnemonic information of the executed

instructions.
IP ADDR LABEL MNEMONIC  OPERAND
*-D'00044 00000100 MOV.L #0OFFF000:32,ER7
*.D'00043 00000106 MOV.B #00:8,ROL
*-D'00042 00000108 MOV.B #00:8R1L
*-D'00041  0000010A ADD.B #02:8,ROL
*-D'00040  0000010C ADD.B #01:8,R1L
2. Todisplay thetrace information in bus- ‘TRACE ;B (RET)

cycle units, enter TRACE ;B (RET).

BP AB DB MA R/W ST IRQ NMI RA  PROG CLK
* 00000100 MOV.L #00FFF000:32,ER7
-D'00062 00000100 7A07 EXT R PRG 11101111 1 11 11111111 07
-D'00061 00000102 OOFF EXT R PRG 11101111 1 11 11111111 06
-D'00060 00000104 FOOO EXT R PRG 11101111 1 11 11111111 06

* 00000106 MOV.B #00:8,ROL

-D'00059 00000106 F800 EXT R PRG 11101111 1 11 11111111 06
* 00000108 MOV.B #00:8,R1L

-D'00058 00000108 F900 EXT R PRG 11101111 1 11 11111111 06
* 0000010A ADD.B #02:8,ROL

-D'00057 0000010A 8802 EXT R PRG 11101111 1 11 11111111 06
* 0000010C ADD.B #01:8,R1L

-D'00056 0000010C 8901 EXT R PRG 11101111 1 11 11111111 06

3. Totemporarily stop the trace information (CTRL)+S
display, enter (CTRL) + S. To continuethe ~ (CTRL)+Q
display, enter (CTRL) + Q.

(CTRL) + Sand (CTRL) + Q areaso
effective on other information display.
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4.2 Application Examples

4.2.1 Break with Pass Count Condition

The pass count condition can be set to a breakpoint by the following procedure:

Operations

1. Enter BREAK 10A 5 (RET) to terminate
program execution immediately after
address H'10A is passed five times.

2. To start execution from address H'100,
enter GO 100 (RET).

3. When execution terminates after address
H'10A is passed five times, the console
displays the data shown on the right.

4. Entering BREAK (RET) displays (a) the
breakpoint address, (b) the specified count,
and (c) the pass count, as shown on the
right. The pass count is cleared when the
GO command is entered again.

Console M essage

‘BREAK 10A 5 (RET)

:GO 100 (RET)

** RUNNING

PC =0000010A CCR =A9:I*H*N**C EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000008 00000004 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
RUN - TIME = D’ 0000H:00M:00S:000040US
+++:BREAK POINT 0000010A

‘BREAK (RET)
<ADDRESS> <CNT> <PASS><SYMBOL>
0000010A 0005 0005

(@ (b) (0)
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4.2.2 Conditional Trace

The acquisition of trace information during program execution can be limited by the following

procedure:
Operations

1. Enter BREAK - (RET) and
BREAK_CONDITION1 - (RET) to cancel
the breakpoints set in the example of
section 4.2.1, Break with Pass Count
Condition, and section 4.1.8, Setting
Hardware Break Conditions.

2. Enter TRACE_CONDITION A
=100:106;R (RET) to get trace information
only while the program counter is between
addresses H'100 and H'106.

3. Enter GO 100 (RET) to start executing the
program, then (BREAK) key or (CTRL) +
C keys to terminate the execution.

Console Message

‘BREAK - (RET)
:BREAK_CONDITION1 - (RET)

:TRACE_CONDITION A= 100:106;R (RET)

:GO 100 (RET)

** PC = xxxxxxxx (BREAK)

PC =00000116 CCR =80:[******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000014 0000000A 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
RUN - TIME = D’ 0000H:00M:01S:430529US
+++:BREAK KEY

4. Enter TRACE (RET) to display the trace ‘TRACE (RET)
information acquired under the specified
condition.
IP ADDR LABEL MNEMONIC  OPERAND
*.DH***% 00000100 MOV .L #OOFFF000:32,ER7
. MOV B

00000106

#00:8,ROL
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4.2.3 Parallel Mode

During program execution in parallel mode, the memory contents can be displayed or modified by

the following procedure:
Operations

1. After executing the GO command, enter
(RET) to move to parallel mode.

2. Enter DUMP 1000 100F (RET) to display
the memory contents from H'1000 to
H'100F in parallel mode.

<ADDR> <

3. Enter MEMORY 117 EE (RET) to modify
the contents of memory address H'117 into
EE in parallel mode.

4. To exit from parallel mode, enter END
(RET).

5. To terminate program execution, enter
(BREAK) key or (CTRL) + C keys.

6. Enter DISASSEMBLE 100 117 (RET) to
confirm that the program has been changed
by memory modification in parallel mode.

ADDR CODE
000100 7AQ700FF
FO00
000106 F800
000108 F900
00010A 8802
00010C 8901
00010E A90A
000110 46F8
000112 6A881000
000116 40EE

D A
00001000 14 00 00 00 0O 00 00 00

Console Message

:GO 100 (RET)
** PC = XXXXXXXX
#

(RET)

#DUMP 1000 100F (RET)

T A >
00 00 00 0O 00 00 00 00

<ASCII CODE>

#MEMORY 117 EE (RET)

#END (RET)
***81: TRACE CONDITION RESET
** PC = XXXXXXXX

(BREAK)

PC =00000116 CCR =80:|******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO- ER3 00000014 0000000A 00000000 00000000
ER4- ER7 00000000 00000000 00000000 OOFFFO00
RUN - TIME = D’ 0000H:00M :00S:0430529US
+++:BREAK KEY

:DISASSEMBLE 100 117 (RET)

LABEL MNEMONIC OPERAND
MOV.L #00FFF000:32,ER7
MOV.B #00:8,ROL
MOV.B #00:8,R1L
ADD.B #02:8,ROL
ADD.B #01:8,R1L
CMP.B #0A:8,R1L
BNE 00010A:8
MOV.B ROL,@1000:16
BRA 000106:8
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4.2.4 Searching Trace Information

A particular part of the acquired trace information can be searched for, using the TRACE_SEARCH
command as follows:

Operation Console M essage

Enter TRACE_SEARCH A=116 (RET), and the :TRACE_SEARCH A=116 (RET)
console will only display those parts of the trace

information in which the address bus value is

H'116.

BP AB DB MA R/W ST IRQ NMI RA  PROG CLK
-D'04077 00000116 40EE EXT R PRG 11101111 1 11 11111111 06
-D'03964 00000116 40EE EXT R PRG 11101111 1 11 11111111 06
-D'03851 00000116 40EE EXT R PRG 11101111 1 11 11111111 06
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4.2.5 Sequential Software Break

A break can be generated when specified addresses are passed in a specified order, using the
BREAK_SEQUENCE command as follows:

Operations Console M essage

1. Enter BREAK_SEQUENCE 110 10A :BREAK_SEQUENCE 100 10A (RET)
(RET), which terminates program execution
when the instructions at addresses H'110
and H'10A are executed consecutively in
that order, as shown in figure 4-1.

Program
execution
ADDR  CODE LABEL MNEMONI C OPERAND flow
000100 7AQ700FF MOV. L #00FFF000: 32, ER7
FO00

000106 F800 MOV. B #00: 8, ROL

000108 F900 MOV. B #00: 8, R1L

00010A 8802 ADD. B #02: 8, ROL

00010C 8901 ADD. B #01: 8, R1L

00010E A90A CWP. B #0A: 8, R1L v

000110 46F8 BNE 00010A: 8

000112 6A881000 MOV. B ROL, @000: 16

000116 40EE BRA 000106: 8

Figure4-1 Program Execution Flow
2. Enter GO 100 (RET) to execute the :GO 100 (RET)

program. When the specified condition is ** PC = XXXXXXXX
satisfied, execution terminates, and the PC =0000010A CCR =A9:I*H*N**C EXR=07:*****210
console displays the data shown on the MACH=00000000 MACL=00000000
right. +++:BREAK SEQUENCE showsthat ERO- ER3 00000002 00000001 00000000 00000000
execution has terminated because the ER4 - ER7 00000000 00000000 00000000 OOFFFO00
condition specified in the RUN - TIME = D’ 0000H:00M:00S:000018US
BREAK _SEQUENCE command has been +++:BREAK SEQUENCE
satisfied.
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3. Enter TRACE (RET) to confirm the

executed instructions.

IP
*-D'00009
*-D'00008
*-D'00007
*-D'00006
*-D'00005
*-D'00004
*-D'00003
*-D'00002
*-D'00001
* D'00000

‘TRACE (RET)

ADDR LABEL MNEMONIC
00000100 MOV.L
00000106 MOV .B
00000108 MOV.B
0000010A * BREAK *
0000010A ADD.B
0000010C ADD.B
0000010E CMPB
00000110 * BREAK *
00000110 BNE
0000010A * BREAK *
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Appendix A Floppy Disk Drive Specifications

Table A-1 summarizes the specifications of the 3.5-inch floppy disk drive installed in the E7000.

Table A-1 3.5-Inch Floppy Disk Drive Specifications

Iltem

Specification

Storage capacity

Approx. 1.2 Mbytes (512 bytes x 15 sectors x 160 tracks)
Double-sided, high density, double tracks

Recording method

MFM type

Recording format

IBM format (512 bytes/sector, 15 sectors/track)

Recommended disks

MF2-256HD (Maxell)




Appendix B  Connector Specifications
This section describes console connector locations and console connecting methods.
B.1 Console Connector

Figure B-1 shows pin locations in the consol€' s connector. Table B-1 lists signal names and their
usages.
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T ST 9T JT 8T 6T 0Z

14
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FigureB-1 Console Connector Pin Locations

TableB-1 Signal Names and Usage of Console Connector

Pin No. Signal Name Usage

1 Frame Ground (FG) Connected to the E7000’s frame ground
2 Receive Data (RD) Data receive line

3 Transmit Data (TD) Data transmit line

4 Clear To Send (CTS) Not connected

5 Request To Send (RTS) High when E7000’s power is on
6 Data Terminal Ready (DTR) High when E7000’s power is on
7 Signal Ground (SG) Signal ground

8 Data Carrier Detect (DCD) High when E7000’s power is on
9to 19 Not connected —

20 Data Set Ready (DSR) Not connected

21to 25 Not connected —
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B.2 Host Computer Connector

Figure B-2 shows pin locations in the host computer’ s connector. Table B-2 lists signal hames and
their usages.
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FigureB-2 Host Computer Connector Pin Locations

TableB-2 Signal Names and Usage of Host Computer Connector

Pin No. Signal Name Usage

1 Frame Ground (FG) Connected to E7000 frame ground
2 Transmit Data (TD) Data transmit line

3 Receive Data (RD) Data receive line

4 Request To Send (RTS) RTS control

5 Clear To Send (CTS) CTS control

6 Data Set Ready (DSR) Not connected

7 Signal Ground (SG) Signal ground

8to 19 Not connected —

20 Data Terminal Ready (DTR) High when E7000 power is on
21to0 25 Not connected —
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B.3 Printer Connector

Figure B-3 shows pin locations in the connector at the E7000 end of the provided printer cable.
Table B-3 lists signal names and pin assignment.
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TableB-3 Printer Cable Connector Pin Assignment

FigureB-3 Printer Cable Connector Pin Locations

Pin No. Signal Name Pin No. Signal Name
1 FAULT 14 GND

2 0V 15 ACKNLG

3 DATA STROBE 16 GND

4 GND 17 BUSY

5 DATA1 18 GND

6 DATA2 19 PE

7 DATA3 20 GND

8 DATA4 21 SELECT

9 GND 22 GND

10 DATA5 23 INPUT PRIME
11 DATA6 24 GND

12 DATA7Y 25 Not connected
13 DATA8 26 Not connected
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Signal functions

Signal functions listed in table B-3 are described below.

DATA1to DATAS: Datais output by these lines.

DATA STROBE: Datais output from the data output lines when this signal goes low.
BUSY: The E7000 will not send the next data aslong asthissignal is high.
ACKNLG: Thissignal goes low and the E7000 outputs the next data.

PE: If thissignal goes high, the E7000 stops data outputs and displays the error message
***8: PAPER EMPTY .

SELECT: If thissignal islow, the E7000 sends no data and outputs the error message
***7: PRINTER NOT READY.

FAULT: If thissignal islow, the E7000 sends no data and outputs an error message. If the PE
signal is high, the E7000 outputs the error message

***8: PAPER EMPTY

If the PE signal is low, the E7000 outputs the error message

***7: PRINTER NOT READY

INPUT PRIME: The E7000 forces this signal low when it starts up.
Data output timing

Data output timing of the E7000 is shown in figure B-4.

DATA1-DATAS8

DATA STROBE

5us | 5ps

BUSY |_|
ACKNLG |_|

Note: Since the emulator checks the BUSY and ACKNLG signals, make sure that they are
connected in the printer interface cable.

FigureB-4 Data Output Timing
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B.4 LAN Connector

Figure B-5 shows pin locations in the LAN connector. Table B-4 lists pin numbers and signal
names.

FigureB-5 LAN Connector Pin Locations

TableB-4 Pin Numbersand Signal Namesin LAN Connector

Pin Signal Name
1 Not connected
2 COL+

3 TX+

4 —

5 RX+

6 GND

7 J—

8 J—

9 COL-

10 TX-

11 —

12 RX-

13 +12V

14 —

15 —
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B.5 E7000 to Console Connection

Figure B-6 shows the wiring for the console connection. A console is connected to the console
connector on the emulator station rear panel with the provided console interface cable.

Console Emulator (console connector)
1 1
FG FG Notes: 1. Thereis no need to connect these pins since
2 2
D RD they are not used by the emulator.
3 3
RD 4 4 ™ 2. High when emulator’s power is on. There is
RTS CcTS™t no need to connect these pins if they are not
CTS 5 5 RTS*2 used at the console end.
6 6
*2
DSR DTR 3. Pins 9to 19 and 21, and the following are not
SG ’ 7 SG connected.
pcp |2 8 bcp2
DTR 20 20 DSR"!

(Numbers are connector pin numbers)

FigureB-6 Consoleto E7000 Wiring



B.6 E7000to Host Computer Connection

Figure B-7 shows the wiring for the E7000 to host computer connection when the optional host
computer interface cable is used.

Console Emulator (console connector)
1 1
FG FG Notes: 1. There is no need to connect these pins since
2 2
D RD they are not used by the emulator.
3 3
RD 4 4 ™ 2. High when emulator’s power is on. There is
RTS CcTs™ no need to connect these pins if they are not
CTS S ) RTS"2 used at the console end.
6 6
*2 . .
DSR 7 DTR 3. Pins 9to 19 and 21, and the following are not
SG ’ SG connected.
pco 8 Ibcp2
oTR |22 20 Ipgre

(Numbers are connector pin numbers)

FigureB-7 Host Computer to E7000 Wiring

Note that provided host computer interface cable may not be suitable for some host computers. In
that case, use the wiring shown in figure B-8.

Emulator (host Emulator (host
Host computer computer connector) Host computer computer connector)
1 1 1 1
FG FG FG FG
2 2 2 2
TD TD TD TD
D an s X s
RD RD RD RD
RTS |4 >< 4 I RTs
cTs |2 5 fcts
SG ! ! SG
7 7
SG SG
*
DsR |8 20_|p1R
(Numbers are connector pin numbers) (Numbers are connector pin numbers)

Note: High when emulator’s power is on. If this pin
is not being used by the host system, there is
(a) X-ON/X-OFF Control no need to connect it at the host computer end.

(b) RTS/CTS Control

Figure B-8 Host Computer Wiring (Using Other Cable)
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B.7 Printer Cable Connection
Table B-5 shows the signal names and their corresponding printer and E7000 pin numbers.

TableB-5 Pin Numbersand Signal Namesin Printer and E7000

Pin No. Signal Name Printer E7000 Remarks
1 DATA STROBE 1 3
GND 19 4
2 DATA1 2 5
GND 20 4
3 DATA2 3 6
GND 21 16
4 DATA3 4 7
GND 22 9
5 DATA4 5 8
GND 23 9
6 DATA5 6 10
GND 24 18
7 DATAG6 7 11
GND 25 20
8 DATA7 8 12
GND 26 14
9 DATAS8 9 13
GND 27 14
10 ACKNLG 10 15
GND 28 16
11 BUSY 11 17
GND 29 18
12 PE 12 19
GND 29 20
13 SELECT 13 21
GND 20 22
14 INPUT PRIME 31 23
GND 30 24
15 FAULT 32 1
0V 16 2
16 FG The cable shield and
FG line pairs 16, 17, and 18
17 FG are all held to the frame

ground. At the printer end,

FG they are all connected
18 FG to pin 17.
FG
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Section 1 Overview

This system is an efficient software and hardware devel opment support tool for application systems
using the H8S/2655-series or H8S/2245-series microcomputer (collectively referred to as MCU), a
member of H8S-series microcomputers, developed by Hitachi, Ltd.

The H85/2655 series contains the high-speed CPU, internal RAM and ROM, atimer unit, a
watchdog timer, serial communication interface, DMAC, DTC, 1/O ports, and A/D and D/A
converters on asingle chip.

The H85/2245 series contains the high-speed CPU, internal RAM and ROM, atimer unit, a
watchdog timer, serial communication interface, DTC, /O ports, and A/D and D/A converterson a
single chip.

When the E7000PC is connected to a user system, it operates in place of the MCU and performs
realtime emulation of the user system. Additionally, the E7000PC provides functions for efficient
software and hardware debugging.

The E7000PC consists of an emulator station, emulator pod, and user system interface cable, as
shown in figure 1-1.

PC

E7000

Station-pod interface User system
cables interface cable

@ Emulator pod
HITACHI

11 J

Emulator station

Figure1-1 H8S/2655 E7000PC Emulator
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The E7000PC provides the following features:

Realtime emulation of the MCU
A wide selection of emulation commands, promoting efficient system development
Help functions to facilitate command usage without a manual

Efficient debugging enabled by variable break functions and mass-storage trace memory
(32 keycles)

Command execution during emulation, for example:

— Trace data display
— Emulation memory display and modification

Measurement of subroutine execution time and frequency for eval uating the execution
efficiency of user programs

An IBM PC board (option) for interfacing with an IBM PC, enabling high-speed downloading
(1 Mbyte/min) of user programs

E7000PC graphical user interface software (E7000PC GUI: option) can be loaded into the
workstation to enable:

— Graphic display operations in a multi-window environment
— Source level debugging
— Graphic display of trace information

512 kbytes of emulation memory as substitute user system memory. An optional 1-Mbyte or
4-Mbyte emulation memory board can also be installed in the emulator station.

By connecting the user system interface and providing a low-voltage power supply of 2.7 to
5.5V, emulation can be performed in user systems with any supply voltagein the range 2.7 to
55V.
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1.1 Warnings

CAUTION

READ thefollowing war nings before using the emulator product.
Incorrect operation will damage the user system and the emulator
product. The USER PROGRAM will be LOST.

Before System Initiation:

1

2.

Check all components with the component list after unpacking the E7000PC.

Never place heavy objects on the casing.

Observe the following conditions in the area where the E7000PC is to be used:

Make sure that the internal cooling fans on the sides of the emulator station are at least
20 cm (8") away from walls or other equipment.

Keep out of direct sunlight or heat. Refer to section 1.2, Environmental Conditions.
Usein an environment with constant temperature and humidity.
Protect the E7000PC from dust.

Avoid subjecting the E7000PC to excessive vibration. Refer to section 1.2, Environmental
Conditions.

Protect the E7000PC from excessive impacts and stresses.

Before using the E7000PC’ s power supply, check its specifications such as power output,
voltage, and frequency. For details on power supply, refer to section 1.2, Environmental
Conditions.

When moving the E7000PC, take care not to vibrate or otherwise damage it. Pay special
attention to exposed parts such as the power switch and 1/0 connectors at the rear panel.

After connecting a cable, check that it is connected correctly. For details, refer to section 3,
Preparation before Use.

Supply power to the E7000PC emulator and connected parts after connecting all cables. Cables
should not be connected or removed when the power is on.

For details on differences between the MCU and the E7000PC, refer to section 2, Differences
between the Actual MCU and the Emulator in Part |11, Emulator Function Guide.
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1.2 Environmental Conditions

CAUTION

If these instructions are not followed when using the emulator
product, the user system and the emulator product will be
damaged. The USER PROGRAM will be lost.

Observe the conditions listed in table 1-1 when using the E7000PC emul ator.

Table1-1 Environmental Conditions

Item Specifications

Temperature Operating: +10 to +35°C
Storage: —10to +50°C

Humidity Operating: 35 to 80% RH no condensation
Storage: 35 to 80% RH no condensation

Vibration Operating: 2.45 m/s2 max.
Storage: 4.9 m/s2 max.
Transportation: 14.7 m/s2 max.

AC input power Voltage: 100/200 VAC £10%
Frequency: 50/60 Hz

Power consumption: 200 VA

Ambient gases Must be no corrosive gases




1.3 Components

The E7000PC emulator consists of the emulator station and emulator pod. Check all the components
after unpacking.

1.3.1 E7000PC Emulator Station

Table1-2 E7000PC Emulator Station Components

Item Configuration Quantity Remarks

Hardware E7000PC emulator 1 Power supply,
station Il control board,
|“Illll and trace board

E7000
PC
@ HITACHI /

Station-pod |||:-:-:|| 2 50 cm
interface cables O —————
AC power cable =5 Uj g 1
Fuse 1 Spare
(3A)
Documen- HS7000ESTP1H — 1 HS7000ESTP1HE
tation Description Notes
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1.3.2 E7000PC Emulator Pod

Table 1-3 E7000PC Emulator Pod Components

Item Configuration Quantity Remarks
Hardware Emulator pod 1 Fitted with two boards
External probe 1 Signal input: Eight
GND: One
E : Q\Q\ Trigger output: One

Software Floppy disks 0 1 E7000PC/IBM PC
system program

E7000PC

1 E7000 system

I_DI program

(cannot be used with
E7000PC emulator)

E7000

Documen- H8S/2655 Series 1 HS2655EPD70HE
tation E7000 Emulator \
User’s Manual

Note: The E7000 system program cannot be used with the E7000PC emulator.
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1.3.3 IBM PC Interface Board

Table 1-4 shows the specifications of the IBM PC interface board.

Table1-4 I1BM PC Interface Board

Item

Model Name

Specifications

IBM PC interface board

HS7000EII01H

* AT-bus specifications
 Interface cable

Description Notes on Using the
IBM-PC Interface Board
(HS7000EII01H) used for the
E7000PC Emulator or the
Compact Evaluation Board

HS7000EII0O1IHE

1.3.4 Options

In addition to the emulator station and pod components, the options listed in table 1-5 are also
available. Refer to each option manual for details on these optional components.

Table1-5 Optional Component Specifications

Iltem

Model Name

Specifications

1-Mbyte emulation memory board HS7000EMS11H 1-Mbyte SRAM is used
4-Mbyte emulation memory board HS7000EMS12H 4-Mbyte SRAM is used
TQFP-120 user system interface HS2655ECN71H For H8S/2655 series

cable (TFP-120)

QFP-128 user system interface HS2655ECH71H For H8S/2655 series

cable (FP-128)

QFP-100 user system interface HS2655ECH71H For H8S/2245 series

cable (FP-100B and TFP-100B)

Bus monitor interface board for HS7000EXR10H For connecting the E7000 bus monitor
E7000 board

E7000 bus monitor board HS7000EBRO1H For installing the D/A converter
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Section 2 Components

2.1 E7000PC Hardware Components

As shown in figure 2-1, the E7000PC emulator consists of an emulator station (having a PC
interface), emulator pod, and IBM PC interface board.

CAUTION

Optional emulation memory boards, bus monitor boards,
and LAN boards cannot beinstalled in the E7000PC.

Optional 1-Mbyte or 4-Mbyte emulation
4 memory board, or bus monitor interface board

44

PC

PC interface cable

€700 Illl'“ IBM PC interface board

II_II_I

Station-pod
< interface cables

@ HITACH External
11 | probes

!

E7000PC emulator
station

~€—— Emulator pod

< Optional user system

interface cable

User system

Figure2-1 E7000PC Emulator Har dware Components
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2.1.1 E7000PC Emulator Station Components

Front Panel:
E7000
PC
L
-« 2
l— HITACHI g
1 0

Figure2-2 E7000PC Emulator Station Front Panel

1. Power-onlamp: Lights when the E7000PC emulator power ison.

2. Station-pod interface cable connectors: For connection to the E7000PC emulator station and
pod.

A WARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD. Failureto do so will result in
aFIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.
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Rear Panel:

POWER]
CRT |(/=
@ l
|

5 "= 3
1 e
TRACE PC |25060Hz
© |©|©| 6
 — —J
9 8 7 6

Figure2-3 E7000PC Emulator Station Rear Panel

1. Power switch: Turning this switch to | (input) supplies power to the
E7000PC (emulator station and pod).

WARNING
Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLES or theEMULATOR POD. Failureto do sowill result in
aFIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.
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Fuse box:
AC power connector:

Console connector

Personal computer connector:

Control board slot:
Extension slot:

Emulation memory
/bus monitor interface
board dot:

Trace board dlot:

Contains a 3-A 250 VAC fuse.

For a100/200 VAC power supply.

For system extension use. Marked CRT.

For connection to the IBM PC console. Marked PC.
For installing the control board.

Cannot be used for the E7000PC.

For installing the optional emulation memory board or bus
monitor interface board.

For installing the trace board.
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2.1.2 E7000PC Emulator Pod Components

[ Hs2655EPD70H | /_/ =

p HITACHI

(Top view) 3

le o)1

(Bottom view)

Figure2-4 E7000PC Emulator Pod

1. External probes: Can be used for the following during user system emulation
— Hardware break condition input
— Realtime trace input
— Multibreak detection

2. Trigger output pin: Outputs a low-level pulsein the following states:

— When a hardware break condition is satisfied (whether to
break or not can be selected)

— When cycle reset mode is specified with the GO command
and an RES signal isinput to the MCU

— When trigger output is specified with the TRACE _
CONDITION command and the specified conditions are
satisfied, this output can be used as atrigger signal for an
oscilloscope or alogic analyzer.
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3. Crysta oscillator terminals:  For installing a crystal oscillator to be used as a clock source for
the MCU.

4. User system interface cable: For connection to the MCU socket on the user system, to enable
the E7000 to operate in place of the MCU.

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD. Failureto do sowill result in
aFIRE HAZARD and will damage the user system and

the emulator product or will result in PERSONAL INJURY.
The USER PROGRAM will be LOST.

CAUTION

When a user system interface cableis connected,

power supply voltage must be provided from the VCC pin
on the user system interface cable head to operate the E7000.
Therefore, when operating the E7000 alone, be sure

to disconnect the user system interface cable.

5. Station-pod interface cables: For connecting the emulator station to the emulator pod.

AWARMNG

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLES or the EMULATOR POD. Failureto do sowill result in
aFIRE HAZARD and will damage the user system and

the emulator product or will result in PERSONAL INJURY.
The USER PROGRAM will be LOST.
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6. User system interface cable connector: For connection of the user system.

AWARNING

Observethe precautionslisted below. Failureto do so will result
inaFIRE HAZARD and will damagethe user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.

1. Alwaysswitch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD.

2. When connecting the emulator pod to the user system, ensure
that pin 1 of theuser system connector on the emulator pod
and that on the user system |1 C socket are correctly aligned.

7. Externa probe connector: For connection of the external probe.

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD. Failureto do so will result in
aFIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.
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2.2 E7000PC Software Components

The E7000PC emulator’ s software components are illustrated in figure 2-5.

7000 Emulator system
program (provided with
the emulator pod)

o) % Loadable file types:

¢ S-type files

* HEX-type files

¢ SYSROF-type files
« Text files

[——]

Graphical user
interface software

software (provided with
emulator pod)

H-series interface

IBM PC*

C compiler
Cross assembler
Linkage editor

Note: IBM PC is a registered trademark of the International Business Machines Corporation.

Figure2-5 E7000PC Emulator Software Components
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The emulator pod contains two 3.5-inch floppy disks; the E7000PC emulator system disk has
“E7000PC” written under “HITACHI” on itslabel. Do not use the disk that has "E7000" on its
label.

H8S/2655 E7000PC_SYSTEM H8S/2655 E7000 SYSHEM
1. SYSTEM (HS2655EPD70SF) Vn.m it iEM (HS2655 SE) Vn.m
2. PC I/[F_(HS7000EII01SF) Vn.m 2. DIAC (e Vn.m
3. DIAGNOSTIC TEST vn.m
XX XX XX HITACHI X2 YITACHI

E7000PC E7000

|

(1) E7000PC system disk (2) E7000 system disk
Figure2-6 System Disk Labels

The system disk files are described in table 2-1.

Table2-1 Contentsof E7000PC System Disk

File Name Contents Description

E7000.SYS E7000PC system program  Controls the emulator pod and processes
commands, such as emulation commands.
Loaded into the emulator station memory after
the E7000PC system program is activated.

H8S2655P.SYS MCU control program Controls the MCU within the emulator pod.
Loaded into the emulator station memory after
the E7000PC system program is activated.

H8S2655C.SYS Configuration file Contains MCU operating mode and MAP
information. Loaded with the E7000PC system
program.

LANCNF.SYS LAN configuration file Contains a host computer name and IP address

information when the E7000PC is connected to
the workstation via the LAN interface. Cannot be
used for the E7000PC.

IPI. EXE Interface software Operates on an IBM PC to interface with the
E7000PC.
DIAG.TM Diagnostic program Loaded into the emulator station memory for

testing and maintenance.
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2.3 System Configuration

By installing an IBM PC interface board in the personal computer conforming to IBM PC AT-bus
specifications, the E7000PC can be connected to the personal computer through the interface cable
supplied with the IBM PC interface board. The system configuration is shown in figure 2-7.

Install an IBM PC interface board
in the personal computer

I £7000PC

emulator

PC

[

= ]
— *
E PC interface cable

IBM PC
personal
computer

Figure2-7 E7000PC Emulator System Configuration
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Section 3 Preparation before Use

3.1 E7000PC Preparation

CAUTION

READ thereference sections shaded in figure 3-1 and

the following war nings before using the emulator product.
Incorrect operation will damage the user system and the emulator
product. The USER PROGRAM will be LOST.

Unpack the E7000PC and prepareit for use as follows:

Reference

Unpack the emulator

[

Check the components
against the component list

Component list

[
Install the optional emulation
memory board, or bus monitor| Each board's manual
interface board
T

Connect the emulator pod to Section 3.2.1
the emulator station -

[
’ Connect the external probe

[

Connect the user system | Each user system
interface cable interface cable manual

[
Install the crystal oscillator

[

’ Connect the system ground ‘ Section 3.2.4

[

Section 3.2.2

Section 3.2.3

Setthe IBMPC Section 3.3.2
interface board switches
[
!nstall the IBM PC Section 3.3.3
interface board
[
Connect the PC Section 3.3.4
interface cable
[
Power-on Section 3.5

Figure3-1 E7000PC Preparation Flow Chart

3-1



3.2 E7000PC Connection
3.2.1 Connecting Emulator Pod

The emulator pod and the emulator station are packed separately. Follow the procedure below to
connect the emulator pod to the emulator station, or to disconnect it when moving the E7000PC:

A WARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLESor the EMULATOR POD. Failureto do so will result
ina FIRE HAZARD and will damage the user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.

(1) Check that the E7000PC power is off by ensuring that the power lamp on the |eft side of the
emulator station front panel is extinguished.

(2) Remove the AC power cable for the emulator station from the outlet.

A WARNING

When connecting the cables, prevent the upper or lower side of
the cables from lifting off the connector. Tighten the screws and
push the cables gradually toward the connector. Failureto do so
will result in a FIRE HAZARD and will damage the user system
and the emulator product or will result in PERSONAL INJURY.
The USER PROGRAM will be LOST.

E7000 |—
PC ;ﬁ

E7000
PC

oF

—3 —3

/7

—J

N
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(3) Connect station-pod interface cables P1 and P2 to station-pod interface connectors J1 and J2 on
the right side of the emulator station, respectively. Insert the longer screw of each cable to the
connector screw hole without a spacer, and the shorter screw to the hole with a spacer. Tighten
the longer screw first until the shorter screw reaches the spacer, then alternately tighten the
longer and shorter screws. Figure 3-2 shows how to connect the station-pod interface cablesto
the emulator station.

Station-pod interface connector J1 Station-pod interface connector J2

S~

Spacers

Emulator station
right side

Longer screws

Station-pod interface cable P1 Station-pod interface cable P2

Figure3-2 Connecting Station-Pod | nterface Cablesto Emulator Station
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(4) Connect station-pod interface cables P1 and P2 to station-pod interface connectors J1 and J2 on
the emulator pod, respectively. Insert the longer screw of each cable to the connector screw
hole without a spacer, and the shorter screw to the hole with a spacer. Tighten the longer screw
first until the shorter screw reaches the spacer, then alternately tighten the longer and shorter
screws. Figure 3-3 shows how to connect the station-pod interface cables to the emul ator pod.

Emulator pod

Station-pod interface connector JZ\
Station-pod interface connector J1 \

Station-pod interface cable P2 /

Station-pod interface cable P1

Longer screws

Figure 3-3 Connecting Station-Pod I nterface Cablesto Emulator Pod



3.2.2 External Probe Connector

CAUTION

Check the external probe direction and connect the external
probeto the emulator pod correctly. Incorrect operation will
damage the emulator pod and the external probe.

When an external probe is connected to the emulator pod, it enables external signal trace, break by
external signal, and multibreak detection. Figure 3-4 shows the external probe connector. Check the
external probe direction and connect the external probe to the emulator pod correctly.

External probe connector

S o
S —
o £
° 51
§ o
i=]
o —
-]
° £
d o
=
w
g
o

N
o\
o
@]
9)
T

/ Enlarged view

Pin Number Signal Name Remarks
Probe 1

Probe 2

Probe 3

Probe 4

Probe 5

Probe 6

Probe 7

Probe 8

GND

Tirgger output  Output in trigger mode

External probe

c©0 Ogl

Bottom view of emulator pod

Slole|~|o|o]sfw|n -

Figure3-4 Connecting External Probe

For connecting a user system interface cable, refer to the user system interface cable manual.
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3.23  Selecting Clock

This emulator supports three types of clocks for the MCU: acrystal oscillator installed on the
emulator pod, external clock input from the user system, and the emulator internal clock. The clock
is specified with the CLOCK command.

X (Crystal oscillator)
U (External clock)

E (Emulator internal clock) 8 (8 MHz)
—l: 20 (20 MHz)

CLOCK command

Crystal Oscillator: A crystal oscillator is not supplied with the emulator. Use one having the
frequency used as the user system clock source (¢ clock frequency), which must be from 8 MHz to
20 MHz. When using frequencies outside this range, supply an external clock from the user system.

AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnecting the CRYSTAL OSCILLATOR.
Failureto do sowill result ina FIRE HAZARD and

will damage the user system and the emulator product or will
result in PERSONAL INJURY. The USER PROGRAM will be
LOST.

Follow the procedure below to install the crystal oscillator:
1. Check that the emulator power is off.

2. Install the crystal oscillator into the terminal at the bottom of the emulator pod (figure 3-5).



Crystal
Cover oscillator

° j OdJ | /

o
[ ]

c@O Ogﬂ

Bottom view of emulator pod

Enlarged view

Figure 3-5 Installing the Crystal Oscillator
3. After turning on the emulator, specify X with the CLOCK command.

Using the crystal oscillator enables the user program to be executed at the user system operating
freguency, even when the user system is not connected.
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External Clock: Follow the procedure below to select the external clock.

A WARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
or the EMULATOR POD. Failureto do so will result in a FIRE
HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY. The USER
PROGRAM will be LOST.

1. Check that the emulator power is off.

2. Connect the user system interface cable to the user system and supply a TTL-level clock
through the EXTAL pin at the end of the user system interface cable from the user system.

3. After turning on the emulator, specify U with the CLOCK command.
Emulator Internal Clock: Specify 8 (8 MHZz) or 20 (20 MHZz) with the CLOCK command.

Reference: When the emulator system program isinitiated, the emulator automatically selects the
MCU clock source according to the following priority:
1. External clock (U) when supplied from the user system
2. Crystal oscillator (X) when installed in the emulator pod
3. 8MHz emulator internal clock

3-8



3.2.4 Connecting System Ground

AWARNING

Separ ate the frame ground from the signal ground

at the user system. Failureto do so will result in a FIRE HAZARD
or ELECTROCUTION and will damagethe user system

and the emulator product or will result in PERSONAL INJURY.

The E7000PC signal ground is connected to the user system’s signal ground via the emulator pod.
In the emulator station, the signal ground and the frame ground are connected (figure 3-6). At the
user system, connect the frame ground only; do not connect the signal ground to the frame ground.
If it isdifficult to separate the signal ground from the frame ground, ground the user system at the
same outlet as the E7000PC power supply (figure 3-7).

Signal line
Emulator station / Emulator pod Slgnalq‘e User system
Logic L{ / \ {> 7e /\
V/a

I
7 \\ / L
Signal ground Signal ground /

Frame ground Frame ground

Power

-

Figure3-6 Connecting System Ground
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AWARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
or the EMULATOR POD. Failureto do so will result in a FIRE
HAZARD and will damage the user system and the emulator
product or will result in PERSONAL INJURY. The USER
PROGRAM will be LOST.

Emulator power cable User system power cable
M

-
Outlet -
Ground

100/200 VAC power supply

Figure3-7 Connecting Frame Ground

The user system must be connected to an appropriate ground so as to minimize noise, ground loops,
and other adverse effects. Confirm that the ground pins of the emulator pod are firmly connected to
the user system ground.
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3.3 System Connection
This section describes how to connect the E7000PC to an IBM PC viaan IBM PC interface board.
3.3.1 IBM PC Interface Board Specifications

Table3-1 IBM PC Interface Board Specifications

Item Specification

Target personal computer IBM PC*1 conforming to an AT bus or compatible computer
System bus AT bus

Memory requirement 16 kbytes

Memory allocation By switches

Memory for the interface board can be allocated within the
address range from H'A0000 to H'FFFFF at any 16-kbyte

boundary.

Interrupt One interrupt must be selected from IRQ03, IRQ05, IRQ11, and
IRQ12; unnecessary, however, if not used by application
software*2,

Interrupt selection By switches

I/O area No 1/O area for this IBM PC interface board

Notes: 1. IBM PC is aregistered trademark of International Business Machines Corp.

2. In this manual, application software refers to the E7000PC GUI and IBM PC
interface software that uses the IBM PC interface board.
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3.3.2 Setting Switcheson theBM PC Interface Board

Allocating the Memory Area: The IBM PC interface board uses 16 kbytes of memory on the IBM
PC. This memory must be allocated to a memory area on the IBM PC using switches on the IBM
PC interface board. It can be allocated to any 16-kbyte block within the address range from
H'A0000 to H'FFFFF (figure 3-8). Note that the allocated memory area must not overlap memory
aready allocated to other boards. At shipment, the memory area of the IBM PC interface board is
alocated to the address range from H'D0O00O to H'D3FFF.

H'A0000
H'A4000
H'A8000
H'ACO000
H'BO000
H'B4000
H'B8000
H'BCO00
H'C0000
H'C4000
H'C8000
H'CCO000
H'D0000
H'D4000
H'D8000
H'DCO000
H'E0000
H'E4000

H'E8000

H'FC000
H'FO000

H'F4000

H'F8000

H'FC000
H'FFFFF

At shipment

Figure3-8 Memory AreasAllocatable for the|BM PC Interface Board
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Selecting an Interrupt: One of four IBM PC interrupts can be selected by switches on the IBM PC
interface board for application software that uses IBM PC interrupts. Make sure that application
software for this board uses IBM PC interrupts before setting the switches. Available interrupts are
listed in table 3-2. Select one interrupt in table 3-2 which is not used for other boards on the IBM
PC. IRQ11 is set at shipment.

Table3-2 AvailableInterrupts

Interrupt Level Remarks
IRQ11 At shipment
IRQ12

IRQ03

IRQO5

Setting the Switches: Eight switches are provided on the IBM PC interface board to all ocate
memory and select an interrupt. Figure 3-9 shows how to set these switches. The switch select
conditions are listed in tables 3-3 and 3-4. Switch 8 is reserved for future use and must be closed.

IBM PC interface board

ORI} gy g

(&) Open (b) Closed

Figure3-9 Switcheson theBM PC Interface Board
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Table3-3 Memory Allocation and Switch Settings

Switch Settings

IBM PC Address Range 1 2 3 4 5 Remarks
H'A0000 to H'A3FFF Closed Closed Closed Open Closed
H'A4000 to H'A7FFF Open Closed Closed Open Closed
H'A8000 to H'ABFFF Closed Open Closed Open Closed
H'ACO000 to H'AFFFF Open Open Closed Open Closed
H'BO000 to H'B3FFF Closed Closed Open Open Closed
H'B4000 to H'B7FFF Open Closed Open Open Closed
H'B8000 to H'BBFFF Closed Open Open Open Closed
H'BCO000 to H'BFFFF Open Open Open Open Closed
H'C0000 to H'C3FFF Closed Closed Closed Closed Open
H'C4000 to H'C7FFF Open Closed Closed Closed Open
H'C8000 to H'CBFFF Closed Open Closed Closed Open
H'CCO000 to H'CFFFF Open Open Closed Closed Open
H'D0000 to H'D3FFF Closed Closed Open Closed Open At shipment
H'D4000 to H'D7FFF Open Closed Open Closed Open
H'D8000 to H'DBFFF Closed Open Open Closed Open
H'DCO000 to H'DFFFF Open Open Open Closed Open
H'E0000 to H'E3FFF Closed Closed Closed Open Open
H'E4000 to H'E7FFF Open Closed Closed Open Open
H'E8000 to H'EBFFF Closed Open Closed Open Open
H'ECO000 to H'EFFFF Open Open Closed Open Open
H'FO000 to H'F3FFF Closed Closed Open Open Open
H'F4000 to H'F7FFF Open Closed Open Open Open
H'F8000 to H'FBFFF Closed Open Open Open Open
H'FCO000 to H'FFFFF Open Open Open Open Open
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Table3-4 Interruptsand Switch Settings

Interrupt Switch 6 Switch 7 Remarks
IRQ11 Closed Closed At shipment
IRQ12 Closed Open

IRQO3 Open Closed

IRQO05 Open Open

Notes: 1. Set switches 6 and 7 closed (default at shipment) when interrupts are not used by
application software that runs on the IBM PC interface board.
2. Switch 8 is reserved for future use and must be closed.
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3.3.3 Installing the IBM PC Interface Board

A WARNING

Always switch OFF the emulator product, the user system,

and the IBM PC before connecting or disconnecting the IBM PC
interface board. Failureto do so will result in aFIRE HAZARD
and will damage the user system, the IBM PC, and

the emulator product or will result in PERSONAL INJURY.

Open the IBM PC cover and install the IBM PC interface board into an extension slot conforming to
AT bus specifications. Gently push the IBM PC interface board into the connector and fasten the
board with the IBM PC screw.

IBM PC screw
? PC interface
* cable IBM PC
IBM PC interface board
—s

Extension slot conforming to
AT-bus specifications

Figure3-10 Installing IBM PC Interface Board
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3.3.4 Connecting the|BM PC Interface Board to the E7000PC Emulator Station

A WARNING

Always switch OFF the emulator product and the user system
before connecting or disconnectingthe EMULATOR STATION
CABLES or the EMULATOR POD. Failureto do so will result
in aFIRE HAZARD and will damagethe user system and the
emulator product or will result in PERSONAL INJURY. The
USER PROGRAM will be LOST.

To use the E7000PC emulator, connect the IBM PC interface board to the E7000PC emul ator
station via the supplied PC interface cable, as shown in figure 3-11.

E7000PC emulator station
(rear side)

IBM PC
IBM PC interface board

CRT

L —

F®o®

L/

PC interface cable

Figure3-11 Connecting IBM PC Interface Board to E7000PC Emulator Station
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3.4 System Software Installation
3.4.1 E7000PC System Software

The E7000PC system program must be installed through the IBM PC because the E7000PC does
not have a floppy disk drive.

Two system disks are provided with the H8S/2655 series emulator pod. Use the E7000PC system
disk labelled as E7000PC under the HITACHI label (the one labelled as E7000 is for the E7000 and
cannot be used for the E7000PC).

H8S/2655 E7000PC SYSTEM

1. SYSTEM (HS2655EPD70SF) Vn.m

2. PC I/[F (HS7000EII01SF) vn.m

3. DIAGNOSTIC TEST vn.m
XX XX.XX HITACHI

( E7000P/C

(1) E7000PC system disk (2) E7000 system disk
(This disk must not be used for the E7000PC.)

Figure3-12 E70000PC System Disk

The E7000PC system disk is formatted as a 1.44-Mbyte disk on the IBM PC, and includes the
following six files:

+ E7000.S8YS

* HB8S2655P.SYS

» HB8S2655C.SYS

*  LANCNF.SY S (not used for the E7000PC)
« DIAG.T™M

e IPI.LEXE (IBM PC interface software)

These files must be installed on the IBM PC.

To use the E7000PC, interface software must be running on the IBM PC. Two types of interface
software are available: the above IBM PC interface software supplied with the H8S/2655 series
emulator pod, or the H8S/2655 series E7000PC graphical user interface software (optional).
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3.4.2 Installation

Copying E7000PC System Program: Copy all filesin the E7000PC system disk to the IBM PC.
Specify the copy destination directory in an environment variable when using the interface
software*.

Note: The E7000PC system disk containsthisinterface software (1PI.EXE). However, the
inter face softwar e can be copied to another directory.

Setting Environment Variable: Before using the interface software, specify the interface software
memory address in an environment variable. The most convenient way to do thisis to add the
following command to the file AUTOEXEC.BAT.

SET E7000SYS = [<directory nane>] [,[<ternination code>] ,[<board address]]

@ (b) (© (d)

(8 The environment variable used by this interface software. The environment variable at default
is E7000SY S*. Input it using upper-case letters.

(b) To connect Hitachi’s E7000PC emulator using thisinterface software, input the name of the
directory on which the E7000PC system program file exists. Input a back slash (\) to separate
each directory name in the file path (do not input aback slash after the last directory name).

(c) Input atermination code for this interface software in hexadecimal. When omitted, the default
valueis H'1B (ESC).

(d) Input the eight highest-order bits (in hexadecimal) of the segment address of the memory where
the interface board isinstalled. When the board address is omitted, the memory where the
interface board isinstalled will be searched from the DIP switch settings shown in table 3-3.

Example: Input the following when the E7000PC system program file isin the directory
C:\E7000\H8S2655, the termination code is 04 (CTRL+D), and the interface board is
installed at the address D8000:0000:

C>SET E7000SYS=C: \ E7000\ H8S2655, 04, D8 (RET)

Note: It isalso possibleto specify an environment variable with a name other than E7000SY S
when initiating the IBM PC interface software (1PI).

Example:
C:\>SET E7000SY S=C:\E7000,1B,DO ........... Specify the default value
C:\>SET E7000=C:\E7000\H85/2655,1B,D4 .Specify E7000 as the environment variable
CASIPIE7000 oo Initiate the IPI
(with E7000 as the environment variable)
CASIPL e Initiate the I PI

(with the default environment variable)

Copying Interface Software: Copy the interface software (IPI.EXE) and specify the path name for
the directory.
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Modifying CONFIG.SYSFile: If thevirtual EMS driver (EMM386) is used, the memory address
range of the virtual EMS driver and that of the IBM PC interface board must not overlap. To
prevent this, the CONFIG.SY Sfile contents must be modified as follows:

Specify the memory address range of the IBM PC interface board from D000:0000 to D3FF:0000
and the page frame start address of the virtual EM S driver as E000:0000.

How to specify addresses and address ranges varies depending on the IBM PC system software
used. For more details, refer to the IBM PC manual.

Example:

DEVICE = C:\WIN\EMM386.EXE 1024 RAM x=D000-D3FF frame=E000

CAUTION
The CONFIG.SY Sfile should be backed up before modification.

Modifying SYSTEM.INI File: To initiate the interface software from Windows*, first activate
"MS-DOS Prompt" in the main group of the "Program Manager" window, then input the
appropriate command.

The memory address range of the IBM PC interface board (D000:0000 to D3FF:0000) must be
outside the Windows memory control range. The SY STEM.INI file contents, which isthe
initialization file for the Windows, must be modified. The SYSTEM.INI fileislocated in the same
directory where the Windows file exists.

Specify EMMEXxclude in section [386Enh] of the SY STEM.INI file by entering the underlined
section shown below. How to specify addresses and address ranges varies depending on the IBM
PC system software used. For more details, refer to the Windows manual .

Example:

[386Enh]
EMM Exclude=D000-D3FF

CAUTION
The CONFIG.SY Sfile should be backed up before modification.
Modifying the SYSTEM.INI fileis not necessary
if the Windows is not used

Note: Windowsisatrademark of Microsoft Corporation.
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3.5 Power-On and Power-Off Proceduresfor the E7000PC

Figure 3-13 shows the E7000PC power-on procedure when the RS-232C interface is used.

1. Initiate the interface software on the IBM PC.

2. Power on the emulator station. Internal
system test is executed.

3. Console messages are displayed.

Test result OK?

No

Y
4. E7000PC monitor command input wait state 4. Error message is
displayed.

Refer to section 5,
Troubleshooting, in Part 111,
Emulator Function Guide.

Figure 3-13 Power-On Procedurefor the E7000PC
For initiating the interface software, refer to section 3.7.1, Initiating Interface Software.

For operations after power-on, refer to section 3.6.1, E7000PC Monitor Initiation and section 3.6.2,
E7000PC System Program Initiation.

To use the current settings when turning on the E7000PC the next time, save the settings with the
QUIT command before turning off the E7000PC. For details on the QUIT command, refer to
section 7.2.34, QUIT, in Part I11, Emulator Function Guide.
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3.6 E7000PC Monitor Commands

3.6.1 E7000PC Monitor Initiation

When the E7000PC is turned on and the interface software is activated, the following messages are
displayed.

Console M essages:

E7000 MONITOR Vn.m

Copyright (C) 1993 Hitachi, Ltd. @

Licensed Material of Hitachi, Ltd.

TESTING

RAM 0123 ] (b)

START E7000 ]
S:START E7000
R: RELOAD & START E7000

L: DISPLAY LAN PARAMETER ©

T: START DIAGNOSTIC TEST
(SRILIT) ?_ ]

Descriptions:

@

(b)

(©

E7000PC monitor start message. Vn.m is the E7000PC monitor’s version number. If this
message is not displayed, determine what is wrong by reading section 5, Troubleshooting in
Part 111, Emulator Function Guide.

The E7000PC internal system is being tested. A number from O to 3 is displayed when each of
the four MCU internal RAM blocks has been tested. If an error occurs, the following messages
are displayed:

*** RAM ERROR ADDR = XXXXXXXX W-DATA = XXXXXXXX R-DATA = XXXXXXXX
*¥*x xxxxX REGISTER ERROR W-DATA = xxxx R-DATA = XxXxx

If these messages are displayed, refer to section 5, Troubleshooting in Part [11, Emulator
Function Guide.

List of E7000PC monitor commands. Enter the required command at the cursor position. These
commands are described in table 3-5. When an L or T command is specified, the E7000PC will
prompt for another command after execution is completed. After the system program has been
loaded by an S or R command, the QUIT command ends the system program execution and
returns the E7000PC monitor to command input wait state.
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Table3-5 E7000PC Monitor Commands

Command Function Reference Section

S E7000PC system program initiation Section 3.6.2, E7T000PC
Initiates the system program. When the system System Program Initiation
program has not been loaded, this command loads
it from the floppy disk and then initiates the system.

R E7000PC system program reload Section 3.6.2, E7000PC
Loads and initiates a different system program System Program Initiation
from the loaded system program.

L IP address display This command is reserved for
Displays the E7000PC IP address. future use.

T Diagnostic program initiation Attached diagnostic program

Loads and initiates the diagnostic program in
the E7000PC system floppy disk. If a problem
occurs, use this command to initiate the
diagnostic program.

manual
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3.6.2 E7000PC System Program I nitiation
The E7000PC system program must be loaded and initiated before initiating the E7000PC.

If Sor Risentered, followed by (RET), when the E7000PC isin monitor command input wait state,
the E7000PC system program is loaded from the IBM PC and initiated.

Table3-6 E7000PC System Program Initiation Commands

Command Description

S Loads and initiates the system program from the IBM PC. If the E7000PC system
program is already loaded, the system program is initiated immediately.*

R Reloads and initiates the E7000PC system program.

Note: This situation occurs when the system program is initiated and then terminated with
the QUIT command. However, if the E7000PC monitor T (diagnostic test) command has
been executed, or when the system program has been forcibly terminated by a clock
error, the system program is reloaded.
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Display at E7T000PC System Program Initiation

START E7000 —
S: START E7000
R: RELOAD & START E7000
L: DISPLAY LAN PARAMETER @
T: START DIAGNOSTIC TEST
(SRILIT) 2 {S}
RS (RET) _

** E7000 SYSTEM LOADING ** (b)
H8S/xxxx E7000 (HSxxxx EPDxxSF) Vn.m

Copyright (C) Hitachi, Ltd. 199x (©
Licensed Material of Hitachi, Ltd.

CONFIGURATION FILE LOADING 3 (d)
HARD WARE REGISTER READ/WRITE CHECK 1 (e
POD SYSTEM LOADING M
EMULATOR POD TEST —1(9)
** RESET IN BY E7000 ! 1 (h)
CLOCK = xx MHz — (i)

CPU MODE=H8S/xxxx OPERATION MODE=x(MDx-x=x) MODE SET=xxxx
PIN MODE=xxx/xxx INTERNAL ROM SIZE=xxxxB INTERNAL RAM SIZE=xxB

ADC MODE=xxxxxx DMAC MODE=xxxxxx REFRESH MODE=XXXXXX ()
SCI CHANNEL=xCH 16BIT TIMER MODE=TPUxxx |
REMAINS EMULATION MEMORY S=XXXXX TE=XXXXX — (K

WARM OR COLD START —
file name: WARM START

return  : COLD START 0]
(file name/return) ? { <file name> (RET)}
(RET) |
—(m)
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Description

@

(b)
(©
(d)
()

()
()

(h)
0]

)

(k)
V)

E7000PC command input request message. Enter S. Enter R if oading another E7000PC
system program.

The E7000PC system program is being loaded from the IBM PC.
Start message of the E7000PC system program. Vn.m is the version number.
Configuration file is being loaded from the IBM PC.

Emulator station hardware test start message. If thereis an error in the emulator station, an error
message is displayed.

The program to be executed in the emulator pod is being loaded from the IBM PC.

Emulator pod test start message. If thereis an error in the emulator pod, an error message is
displayed.

A RES signal has been input to the MCU.

Specified clock. If the user system is ready, the user system’s clock is used. If the user system’s
clock is not ready, the crystal oscillator in the emulator pod is used. If the crystal oscillator is
not ready, the 8-MHz E7000PC internal clock is used.

MCU type, MCU operating mode, and number of pins. They are previously set with the MODE
command (saved in configuration file). For details, refer to section 7.2.29, MODE, in Part 111,
Emulator Function Guide.

Remaining emulation memory size

Specify either WARM START*1 or COLD START*2 asfollows:
WARM START: Specify the file name containing recovery information.
COLD START: Pressthe (RET) key.

(m) E7000PC system program prompt. An E7000PC system program command can now be

entered.
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Notes: 1.

WARM START recoverstheinformation saved in a file when the E7000PC
system program was ter minated by the QUIT command. (For details, refer to
section 7.2.34 QUIT in Part |11, Emulator Function Guide.) Therecovery
information islisted below.

e Software breakpoints

« Hardware break conditions, trace stop conditions, and trace acquisition
conditions

e Memory map information

¢ Performance analysisinformation

e Configuration information

e Symbol information

COLD START initializes the above emulation infor mation.

3-27



3.7 Interface Software Operations
3.7.1 Initiating Interface Software

The IBM PC interface software isinitiated by inputting the IPI command. An example is shown
below.

C>I Pl ( RET) 1@
H SERI ES PC | NTERFACE ( HS7000EI | 01SF) Ver n.m

Copyright(c) Hitachi, Ltd. 1993 (b)
Li censed Material of Hitachi, Ltd.

| NTERFACE BOARD ADDRESS=yyyy:zzzz, TERM NATE CODE=tt j (©

(E7000PC commands can be entered here) )
<Term nati on key> G
c

Description:

(a) Initiate the interface software.

(b) Theinterface software start-up message is displayed.
Ver n.m represents the interface software version number.

(c) yyyy indicates the segment of, zzzz indicates the offset of the memory where the interface
board isinstalled. tt indicates the interface software termination code.

(d) The E7000PC operations can start here. When the E7000PC power is turned on, the E7000PC
will enter the state described in section 3.6, EVT000PC Monitor Commands.

(e) Enter the termination key to terminate the interface software and return the E7000PC to the
IBM PC command input wait state. For more details on the termination key, refer to 3.4.2,
Installation.
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3.7.2 Emulation Support Function

This interface software provides two emulation support functions: automatic command input from
IBM PC files, and logging acquisition of the console output to IBM PC files or a printer. These
functions can only be invoked when the E7000PC is in the command input wait state, not in the data
input wait state. Examples of the command input wait state and the data input wait state are shown
below.

e Command Input Wait State

# The E7000PC isin the command input wait state when it provides
: either of these prompts.

e Datalnput Wait State (MEMORY Command)

:MEMORY 100( RET)
00000100 00 ? 11( RET) - - Input datain the datainput wait state
00000101 00 ? e Datainput wait state

Automatic Command | nput:

(1) To specify acommand file (input file) when the E7000PC is in the command input wait state,
input “<" and afilename without any space between the two as shown below.

Example:

<FI LENANME( RET)

(2) Commands from the specified command file will be automatically input and sent to the
E7000PC. When the command file is specified as shown in the example below, the MAP,
MEMORY, and CLOCK commands from the specified command file will be automatically
executed. When additional datais required within acommand asin the MEMORY command,
this data will aso be automatically input.

Example:
File contents:

MAP O FFFF; U
MEMORY 100
30

CLOCK
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Execution results:

: <FI LENAME( RET)
:MAP O 1FFFF; U
REMAI NS EMULATI ON MEMORY S=xXxxXX/ E=xXXXX

: MEMORY 100

00000100 00 ? 30
00000101 00 ? .

: CLOCK

CLOCK=USER

: (Next command input wait state)

(3) Commands will be automatically input from the command file until the end of thefileis
reached or <CTRL + C> keysare input. Pressing <CTRL + C> keysforcibly terminates

command execution and displays the following message, asking whether or not the automatic

command input should be continued.
I NTFC ERROR - STOP COMVAND CHAIN ? (Y/N) : (@)
(@): Input Y to terminate or N to continue automatic command input.

(4) Logging acquisition can be specified from the command file. For details, refer to the
description on logging in this section.

(5) If theinterface software displays the following confirmation message during command
execution, it will only accept areply through the keyboard.

| NTFC ERROR - FI LE ALREADY EXI STS
OVERVWRI TE ? (Y/N) : (a

(a): Input Y to overwrite the existing file or N to terminate the transfer.

(6) Command files cannot be nested.

L ogging:

(1) To specify logging, the E7000PC must be in the command input wait state. Input “>" followed
by afilename without any space between the two. Examples of starting and quitting logging are

shown below.
Examples:
>F| LENAVE( RET) To overwrite afile.
>>F| LENAME( RET) To add to afile.
. > (RET) To quit logging.

3-30



2

©)

(4)

If logging acquisition is specified with this command, the subsequent command input,
execution results, and error messages will be displayed on the console and output to the file
with the specified filename. If “PRN” is specified for the filename, the output will be sent to the
printer.

The following message will be displayed if you attempt to overwrite an existing file.

| NTEC ERROR - FI LE ALREADY EXI STS
OVERWRI TE 2 (Y/N) : (3

(@): Input Y to overwritethefile or N to quit.
The following messages will not be logged.

— The program counter during GO command execution
— Addresses during loading, saving, and verifying

3.7.3 Notes

@

2

©)

(4)

©®)

The MS-DOS may display an error message during file transfer. When the error message is
displayed before file transfer starts, such as when no floppy has been inserted to the specified
drive, when access to an unformatted floppy disk is specified, or when writing on awrite-
protected floppy disk is specified, remove the cause of the error and then enter “R” to recover.
When the error message is displayed during file transfer, file transfer may not be completed
successfully even after recovery from the error (R) is specified.

Entering “A” to terminate the error processing terminates the interface software.

Pressing the <BREAK>, <STOP>, or <CTRL+C> keys during file transfer forcibly terminates
thefile transfer. Pressing the termination key during file transfer has no meaning.

If the save operation resultsin an error, the interface software displays the received data and
waits for the E7000PC command inpuit.

When afileiswritten to the IBM PC disk, it isfirst created as atemporary file with file type
“$$$", and will only be renamed with the specified file type when it is closed normally. At this
stage, the existing file, if any, will be erased. If aforced termination occurs while writing the
file, the temporary file will be erased, and the existing file will be left behind.

When the E7000PC is initiated before the interface software, the message issued by the
E7000PC before the interface software initiation cannot be displayed on the console.
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Section 4 Operating Examples

Section 4.1, Basic Examples, and section 4.2, Application Examples, include explanations based on
the following user program.

ADDR
000100

000106
000108
00010A
00010C
00010E
000110
000112
000116

CODE LABEL
7A0700FF
FO00

F800

Fo00

8802

8901
A90A
46F8
6A881000
40FE

MNEMONIC
MOV .L

MQOV.B
MOV.B
ADD.B
ADD.B
CMP.B
BNE

MQOV.B
BRA

OPERAND
#00FFF000:32,ER7

#00:8,ROL
#00:8,R1L
#02:8,ROL
#01:8,R1L
#0A:8,R1L
00010A:8
ROL,@1000:16
000116:8

These examples assume that the emulator station is connected to the host system (IBM PC) viathe
PC interface, that the E7000PC system program has been installed in the host system, and that the
user program is downloaded from the host system to the E7000PC. Therefore, store the program in

the host system before initiating the E7000PC.

Initiate the E7000PC by the following procedure:

Note: Only parts of the console message ar e shown depending on the amount of vacant space
in this document.

Operations

1. Input the IPI command to the IBM PC.

Console M essage

C> IPI (RET)
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Turn on the power on the E7000PC
emulator station. The console displays the
message shown on the right when the PC
interface program operates.

If this message is not displayed, follow the
troubleshooting procedure in section 5,
Troubleshooting, in Part I11, Emulator
Function Guide.

Enter Sand (RET) to start up the E7000PC
system.

H-SERIES PC INTERFACE (HS7000EII01SF) Ver n. m
Copyright (C) Hitachi, Ltd. 1993
Licensed Materia of Hitachi, Ltd.

INTERFACE BOARD ADDRESS=yyyy:zzzz, TERMINATE CODE=tt

E7000 MONITOR Vn. m
Copyright (C) 1993 Hitachi, Ltd.
Licensed Material of Hitachi, Ltd.

TESTING
RAM 0123

START E7000
S: START E7000
R: RELOAD & START E7000
L : DISPLAY LAN PARAMETER
T : START DIAGNOSTIC TEST
(SIRIL/T) ? S (RET)



4.1 Basic Examples
4.1.1 Preparing for Connection of IBM PC

Before connecting the host system, specify the host name and the | P address by the following
procedure:

Operations Console M essage

1. To start up the PC interface software, enter  C>IPI (RET)
the IPI command at the IBM PC.
The console displays the message shown on  H-SERIES PC INTERFACE (HS7000E!101SF) Ver n.m
the right and the E7000PC enters the Copyright (C) Hitachi, Ltd. 1993
monitor command input wait state. Licensed Material of Hitachi, Ltd.

INTERFACE BOARD ADDRESS=yyyy:zzzz, TERMINATE CODE=tt

E7000 MONITOR VNn. m
Copyright (C) 1993 Hitachi, Ltd.
Licensed Material of Hitachi, Ltd.

TESTING
RAM 0123

START E7000
S: START E7000
R: RELOAD & START E7000
L : DISPLAY LAN PARAMETER
T : START DIAGNOSTIC TEST
(SIRILIT) ? S(RET)

2. Enter S(RET) to re-initiate the system. ** E7000 SYSTEM LOADING **

H8S/xxxx E7000 (HSxxxxEPDxxSF) Vn. m
Copyright (C) Hitachi, Ltd. 199x
Licensed Material of Hitachi, Ltd.

CONFIGURATION FILE LOADING

HARD WARE REGISTER READ/WRITE CHECK
POD SYSTEM LOADING

EMULATOR POD TEST

** RESET IN BY E7000!

CLOCK =xx MHz
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CPU MODE = H8S/xxxx OPERATION MODE=x(MD x-x
PIN MODE=xxx/xxx INTERNAL ROM SIZE=xxxxB IN
ADC MODE=xxxxxx DMAC MODE=xxxxxx REFRESH
SCI CHANEL=xCH 16BIT TIMER MODE=TPUx-x
REMAINS EMULATION MEMORY  S=XXXXX/E=XXXXXX

WARM OR COLD START
filename: WARM START
return  : COLD START

3. Enter (RET). (file name/return) ? (RET)
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4.1.2 Specifying the M CU Operating Mode

Specify the MCU operating mode by the following procedure.

AWARNI NG

Correctly specify the operating mode accor ding to the
TARGET DEVICE settings (table 4-1). The emulator will not
oper ate correctly with an incorrect setting. Failureto do so will
result in a FIRE HAZARD and will damage the user system and
the emulator product or will result in PERSONAL INJURY.
The USER PROGRAM will be LOST.

In the following example, MCU operating mode 4 of the H85/2653 is selected. When using other
target devices, specify the operating mode according to the target device settings shown in table 4-1.

Table4-1 Target Device Settings

Target Device
Item H8S/2653 H8S/2655 H8S/2245
CPU MODE 2 2 1
OPERATION MODE lto7 lto7 lto7
MODE SET lor2 lor2 lor2
PIN MODE 4 4 6

INTERNAL ROM SIZE

3 (64 kbytes)

5 (128 kbytes)

5 (128 kbytes)

INTERNAL RAM SIZE

4 (4 kbytes)

4 (4 kbytes)

4 (4 kbytes)

ADC MODE 2 2 1
DMAC MODE 2 2 1
REFRESH MODE 2 2 1
SCI CHANNEL 2 2 2
16BIT TIMER MODE 2 2 1




Operations Console M essage

1

10.

Enter MODE;C (RET) to specify the :MODE;C (RET)
E7000PC operating mode.

The console displays the message shownon ~ CPU MODE (1:H85/2000, 2:H85/2600) x ? _
the right. To select the H8S/2653 as the
target MCU, for example, enter 2 (RET). CPU MODE (1:H85/2000, 2:H85/2600) x ? 2 (RET)

To select mode 4 as the MCU operating OPERATION MODE (MD2-0) x ? 4 (RET)
mode, for example, enter 4 (RET).

The method for setting the operating mode
is specified as follows:
1. Selectsthe operating mode set in step

2 above.
2. Selectsthe operating mode set by the

operating mode selection pin (MD2 to

MDQ) on the user system
To use the emulator without connecting the
user system, for example, enter 1 (RET).

MODE SET (1:E7000 MODE, 2:USER MODE) x ? 1 (RET)

To select the TFP-120 package as the
number of pins, for example, enter 4 (RET).

PIN MODE (1:80/84-A, 2:100-A, 3:112, 4:120/128, 5:80/84-B, 6:100-B) x ? 4 (RET)

To select 64 kbytes asthe internal ROM
size because the H8S/2653 has 64-kbyte
ROM, enter 3 (RET).

INTERNAL ROM SIZE (1:0KB, 2:32KB, 3:64KB, 4:96KB, 5:128KB, 6:256KB) x ? 3 (RET)

To select 4 kbytes as the internal RAM size
because the H8S/2653 has 4-kbyte RAM,

enter 4 (RET).

INTERNAL RAM SIZE (1:1KB, 2:2KB, 3:3KB, 4:4KB, 5:6KB, 6:8KB) x ? 4 (RET)
Select the internal AD converter. ADC MODE (1:NORMAL, 2:HI SPEED) x ?2 (RET)
Sdlect the internal DMAC. DMAC MODE (1:DISABLE, 2:ENABLE) x ?2 (RET)

Select whether to enable the internal refresh  REFRESH MODE (1:DISABLE, 2.ENABLE) x ?2 (RET)
controller.

4-6



11. Select the number of SCI channels.

12. Select acombination of 16-bit timers.

13. After the above specification has been

14.

completed, the console asks if the mode
settings should be stored in the
configuration file. To store the mode
settings, enter Y (RET). After that, the
E7000PC operates in the mode specified
above whenever initiated with this system
disk. To correct a mis-typed mode number,
return to step 2 above before entering Y
(RET) and repeat the procedure.

After the mode settings have been stored in
the configuration file, the E7000PC system
program automatically terminates. Re-
initiate the E7000PC system.
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SCI CHANEL (1:2CH, 2:3CH) x ?2 (RET)

16BIT TIMER MODE (1:TPUO-2, 2.TPUO-5) x ? 2 (RET)

CONFIGURATION WRITEOK (Y/N)? _

CONFIGURATION WRITEOK (Y/N) ? Y(RET)

START E7000

S: START E7000

R: RELOAD & START E7000

L : SET LAN PARAMETER

T: START DIAGNOSTIC TEST
(SIRILIT)? _



4.1.3 Allocating Standard Emulation Memory and Specifying Attributes

In order to load the user program to memory and execute it, allocate the standard emulation memory
in the emulator pod by the following procedure:

Operations Console M essage

Enter MAP 0 1FFFF;S (RET) to alocate the 'MAP 0 1FFFF:S (RET)
standard emulation memory to addresses H'0 to
H'1FFFF. The console displays the message

shown on the right, which indicates that the REMAINS EMULATION MEMORY  S=60000/E=000000
memory allocation has been completed.

Enter MAP (RET) and the console displays the
attributes of all the memory areas. ‘MAP (RET)

00000000-0001FFFF;S  00020000-00FFFFFF;U
INTERNAL RAM = OOFFEC00-00FFFBFF

INTERNAL I/O = OOFFFE40-00FFFFFF

REMAINS EMULATION MEMORY  S=60000/E=000000



4.1.4 Executing Program
Execute the loaded program by the following procedure:
Operations Console Message

1. Settheinitial values of the registers. :.SP (RET)

Enter .SP (RET) then FFFO00 (RET) asthe
SP value to set the stack pointer (SP
register) to H'FFFOO0O.

The console then asks for the program
counter value. Enter 100 (RET) asthe
program counter value. The console then
asks for the condition code register value.
In this example, other registers need not be
set or changed, therefore, enter . (RET) to
exit this interactive mode.

ER7(SP) = 00FFF7FE ?_

ER7(SP) = 00FFF7FE ? FFF000 (RET)

PC = 0OFFFFFF ?_
PC = 00FFFFFF ? 100 (RET)
CCR = 80i****** 9

CCR  =80:|****** 2 (RET)

Note: Ininteractive mode, entering only (RET) makes no changeto the currently displayed

item, and the next item isdisplayed. In the above example, entering .(RET) to the
condition code register prompt can complete the register modification procedure. A
register value can also bedirectly input without using the inter active mode. For
example, to set the stack pointer value directly, enter .SP FFF000 (RET).

Enter GO (RET) to execute the loaded
program from the address pointed to by the
PC. While the program is executed, the
console displays the current program
counter value (shown as XxXxxXxxxx on the
right).

Enter (BREAK) key or (CTRL) + C keysto
terminate program execution. The console
displays the contents of the registers such as
the program counter, the condition code
register, and the general registers ERO to
ER7 at termination. RUN - TIME shows the
duration of program execution from the GO
command execution to (BREAK) or
(CTRL) + C key input. BREAK KEY
shows that the execution has been
terminated because (BREAK) or (CTRL) +
C keys were entered.
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:GO (RET)

** PC = XXXXXXXX

:(BREAK)

PC =00000116 CCR =80:******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000014 0O000000A 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
RUN - TIME = D’ 0000H:00M:01S:049705US
+++:BREAK KEY



4,15 Software Break

Program execution can be stopped at a particular address by setting a breakpoint as follows:

Operations

1

Enter BREAK 10C (RET) to terminate
program execution immediately before the
instruction at address H'10C in the program
has been executed. The instruction at the
address where a software breakpoint is set
is replaced with a break instruction.

Restart program execution from address
H'100. This can be donein two ways. one
isto enter the start address directly, and the
other isto first set the program counter to
H'100, then enter GO, as described in
section 4.1.5, Executing Program.

The program execution terminates
immediately before the instruction at
address H'10C has been executed. The
consol e displays the data shown on the
right. BREAK POINT 0000010C shows
that the program execution was terminated
because of a software breakpoint at address
H'10C.

Console Message

:BREAK 10C (RET)

:GO 100 (RET)
** PC = XXXXXXXX

PC =0000010C CCR =80:[******* EXR=0Q7:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000002 00000000 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
RUN - TIME = D’ 0000H:00M:00S:000007US
+++:BREAK POINT 0000010C
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4.1.6 Single-Step Execution

A single instruction can be executed using the single-step function by the following procedure:

Operations

1. Theprogram counter pointsto the next
address to be executed when the program
execution terminates in the example of
section 4.1.5, Software Break. Here,
entering STEP (RET) executes only one
instruction, and the console displays the
information as shown on the right.
0000010C ADD.B #01:8,R1L showsthe
executed address and mnemonic code, and
+++:STEP NORMAL END shows that the
single-step execution has terminated.

2. Torepeat single-step execution, enter only
(RET). This can be repeated until another
command is executed.

Console M essage

:STEP (RET)

PC =0000010E CCR =80:******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000002 00000001 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
0000010C ADD.B #01:8,R1L
+++:STEP NORMAL END

(RET)
PC =00000110 CCR =A9:I*H*N**C EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000002 00000001 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFF000
0000010E CMP.B #0A:8,R1L

+++:STEP NORMAL END
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4.1.7 Setting Hardwar e Break Conditions
Various hardware break conditions can be specified by the following procedure:
Operations Console M essage

1. Enter BREAK - (RET) to cancel the :BREAK - (RET)
breakpoint set in the example in section
4.1.5, Software Break.

2. To confirm the cancellation, execute the :BREAK (RET)
BREAK command (enter BREAK (RET)).
*** 45: NOT FOUND shows that no *** 45: NOT FOUND

software breakpoint is set.

3. To specify that program execution should :BREAK_CONDITION1 A = 1000 W (RET)
terminate when data is written to address
H'1000, enter BREAK_CONDITION1
A =1000 W (RET).

4. Enter GO 100 (RET) to start executing the :GO 100 (RET)
program from address H'100. When the ** RUNNING
break condition is satisfied, the console PC =00000116 CCR =80:|******* EXR=07:*****210
displays the information shown on theright.  MACH=00000000 MACL=00000000
+++:BREAK CONDITION1 showsthat the  ERO- ER3 00000014 0000000A 00000000 00000000
program execution has terminated because ER4- ER7 00000000 00000000 00000000 OOFFFO00
the break condition was satisfied. RUN - TIME = D’ 0000H:00M:00S:000018US

+++:BREAK CONDITION1
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4.1.8 Displaying Trace Information
Trace information acquired during program execution can be displayed by the following procedure:
Operations Console M essage

1. Enter TRACE (RET) to seetheinstruction ~ :TRACE (RET)
mnemonic information of the executed

instructions.
IP ADDR LABEL MNEMONIC OPERAND
*.D'00044 00000100 MOV.L #0OFFF000:32,ER7
*.D'00043 00000106 MOV.B #00:8,ROL
*.D'00042 00000108 MOV.B #00:8,R1L
*.D'00041  0000010A ADD.B #02:8,ROL
*.D'00040  0000010C ADD.B #01:8,R1L
2. Todisplay thetrace information in bus- :TRACE;B (RET)

cycle units, enter TRACE;B (RET).

BP AB DB MA R/W ST IRQ NMI RA  PROG CLK
* 00000100 MOV.L #00FFF000:32,ER7
-D'00062 00000100 7A07 EXT R PRG 11101111 1 11 11111111 07
-D'00061 00000102 OOFF EXT R PRG 11101111 1 11 11111111 06
-D'00060 00000104 FOO0O EXT R PRG 11101111 1 11 11111111 06

* 00000106 MOV.B #00:8,ROL
-D'00059 00000106 F800 EXT R PRG 11101111 1 11 11111111 06
* 00000108 MOV.B #00:8,R1L

-D'00058 00000108 F900 EXT R PRG 11101111 1 11 11111111 06

3. Totemporarily stop the trace information (CTRL)+S
display, enter (CTRL) + S. To continuethe ~ (CTRL)+Q
display, enter (CTRL) + Q.

(CTRL) + Sand (CTRL) + Q areaso
effective on other information display.
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4.2 Application Examples

4.2.1 Break with Pass Count Condition

The pass count condition can be set to a breakpoint by the following procedure:

Operations

1. Enter BREAK 10A 5 (RET) to terminate
program execution immediately after
address H'10A is passed five times.

2. To start execution from address H'100,
enter GO 100 (RET).

3. When execution terminates after address
H'10A is passed five times, the console
displays the data shown on the right.

4. Entering BREAK (RET) displays (a) the
breakpoint address, (b) the specified count,
and (c) the pass count, as shown on the
right. The pass count is cleared when the
GO command is entered again.

Console M essage

‘BREAK 10A 5 (RET)

:GO 100 (RET)

** RUNNING

PC =0000010A CCR =A9:I*H*N**C EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000008 00000004 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
RUN - TIME = D’ 0000H:00M:00S:000040US
+++:BREAK POINT 0000010A

:BREAK (RET)
<ADDRESS> <CNT> <PASS><SYMBOL>
0000010A 0005 0005

@ (b) (©
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4.2.2 Conditional Trace

The acquisition of trace information during program execution can be limited by the following

procedure:
Operations

1. Enter BREAK - (RET) and
BREAK_CONDITIONL1 - (RET) to cancel
the breakpoints set in the example of
section 4.2.1, Break with Pass Count
Condition, and section 4.1.7, Setting
Hardware Break Conditions.

2. Enter TRACE_CONDITION A
=100:106;R (RET) to get trace information
only while the program counter is between
addresses H'100 and H'106.

3. Enter GO 100 (RET) to start executing the
program, then (BREAK) key or (CTRL) +
C keys to terminate the execution.

4. Enter TRACE (RET) to display the trace
information acquired under the specified
condition.

*_Dr KKK

KDk KKK

Console Message

‘BREAK - (RET)
:BREAK_CONDITIONL1 - (RET)

"TRACE_CONDITION A= 100:106;R (RET)

ADDR
00000100
00000106

:GO 100 (RET)

** PC = XXXXXXXX (BREAK)

PC =00000116 CCR =80:|******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000014 0000000A 00000000 00000000
ER4 - ER7 00000000 00000000 00000000 OOFFFO00
RUN - TIME = D’ 0000H:00M:01S:430529US
+++:BREAK KEY

“TRACE (RET)
LABEL MNEMONIC  OPERAND
MOV.L #0OFFF000:32,ER7
MOV .B

#00:8,ROL
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4.2.3 Parallel Mode

During program execution in parallel mode, the memory contents can be displayed or modified by

the following procedure:
Operations

1. After executing the GO command, enter
(RET) to move to parallel mode.

2. Enter DUMP 1000 100F (RET) to display
the memory contents from H'1000 to
H'100F in parallel mode.

<ADDR> <

3. Enter MEMORY 117 EE (RET) to modify
the contents of memory address H'117 into
EE in parallel mode.

4. To exit from parallel mode, enter END
(RET).

5. Toterminate program execution, enter
(BREAK) key or (CTRL) + C keys.

6. Enter DISASSEMBLE 100 117 (RET) to
confirm that the program has been changed
by memory modification in parallel mode.

ADDR CODE
000100 7A0700FF
FO00
000106 F800
000108 F900
00010A 8802
00010C 8901
00010E A90A
000110 46F8
000112 6A 881000
000116 40EE

D A
00001000 14 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Console M essage

:GO 100 (RET)
** PC = XXXXXXXX
#

(RET)

#DUMP 1000 100F (RET)

T A > <ASCII CODE>

#MEMORY 117 EE (RET)

#END (RET)
***81: TRACE CONDITION RESET
** PC = XXXXXXXX

(BREAK)

PC =00000116 CCR =80:[******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO- ER3 00000014 0000000A 00000000 00000000
ER4- ER7 00000000 00000000 00000000 OOFFF000
RUN - TIME = D’ 0000H:00M:00S:0430529US
+++BREAK KEY

:DISASSEMBLE 100 117 (RET)

LABEL MNEMONIC OPERAND
MOV.L #00FFF000:32,ER7
MOV.B #00:8,ROL
MOV.B #00:8,R1L
ADD.B #02:8,ROL
ADD.B #01:8,R1L
CMP.B #0A:8,R1L
BNE 00010A:8
MOV.B ROL,@1000:16
BRA 000106:8
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4.2.4 Searching Trace Information

A particular part of the acquired trace information can be searched for, using the TRACE_SEARCH

command as follows;

Operation Console Message

Enter TRACE_SEARCH A=116 (RET), and the :TRACE_SEARCH A=116 (RET)
console will only display those parts of the trace

information in which the address bus value is

H'116.

BP AB DB MA RW ST IRQ NMI RA  PROG
-D'04077 00000116 40EE EXT R PRG 11101111 1 11 11111111
-D'03964 00000116 40EE EXT R PRG 11101111 1 11 11111111
-D'03851 00000116 40EE EXT R PRG 11101111 1 11 11111111
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4.2.5 Sequential Software Break

A break can be generated when specified addresses are passed in a specified order, using the
BREAK_SEQUENCE command as follows:

Operations Console Message

1. Enter BREAK_SEQUENCE 110 10A :BREAK_SEQUENCE 110 10A (RET)
(RET), which terminates program execution
when the instructions at addresses H'110
and H'10A are executed consecutively in
that order, as shown in figure 4-1.

Program
execution
ADDR  CODE LABEL MNEMONI C OPERAND flow
000100 7AQ0700FF MOV. L #00FFF000: 32, ER7
F000

000106 F800 MOV. B #00: 8, ROL

000108 F900 MOV. B #00: 8, R1L

00010A 8802 ADD. B #02: 8, ROL

00010C 8901 ADD. B #01: 8, RIL

00010E A90A CWP. B #OA: 8, RIL v

000110 46F8 BNE 00010A: 8

000112 6A881000 MOV. B ROL, @000: 16

000116 40EE BRA 000106: 8

Figure4-1 Program Execution Flow
2. Enter GO 100 (RET) to execute the :GO 100 (RET)

program. When the specified condition is ** PC = XXXXXXXX
satisfied, execution terminates, and the PC =0000010A CCR =AQ:I*H*N**C EXR=07:*****210
consol e displays the data shown on the MACH=00000000 MACL=00000000
right. +++:BREAK SEQUENCE showsthat  ERO- ER3 00000002 00000001 00000000 00000000
execution has terminated because the ER4 - ER7 00000000 00000000 00000000 OOFFFO00
condition specified in the RUN - TIME = D’ 0000H:00M:00S:000018US
BREAK _SEQUENCE command has been +++BREAK SEQUENCE
satisfied. _
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3. Enter TRACE (RET) to confirm the

executed instructions.

IP
*-D'00009
*-D'00008
*-D'00007
*-D'00006
*-D'00005
*-D'00004
*-D'00003
*-D'00002
*-D'00001
* D'00000

ADDR

00000100
00000106
00000108
0000010A
0000010A
0000010C
0000010E
00000110
00000110
0000010A

‘TRACE (RET)

LABEL MNEMONIC
MOV .L
MOV.B
MOV.B
* BREAK *
ADD.B
ADD.B
CMP.B
* BREAK *
BNE
* BREAK *

4-19

OPERAND
#00FFF000:32,ER7
#00:8,ROL
#00:8,R1L

#02:8,ROL
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Sectionl Emulator Functions

1.1 Overview

This system is a hardware and software support tool for the devel opment of systems incorporating
the H8S series microcomputers, H8S/2655 series and H85/2245 series (collectively referred to as

MCU).

In addition to a high-speed CPU, the H8S/2655 series contains internal RAM, internal ROM, timers,
watchdog timers, a serial communication interface, DMAC, DTC, 1/O ports, and A/D and D/A

converters on the same chip.

In addition to a high-speed CPU, the H8S/2645 series contains internal RAM, internal ROM, timers,
watchdog timers, aserial communication interface, DTC, 1/O ports, and A/D and D/A converters on

the same chip.

Table 1-1 shows the functions of the MCU.

Table1-1 MCU Functions

Supported Device

H8S/2655 Series

HB8S/2245 Series

Function H8S/2653 H8S/2655 H8S/2245
Maximum address memory 16 Mbytes 16 Mbytes 16 Mbytes
size that can be managed

Internal ROM 64 kbytes 128 kbytes 128 kbytes
Internal RAM 4 kbytes 4 kbytes 4 kbytes
DMAC Built-in Built-in —

DTC Built-in Built-in Built-in
16-bit timer pulse unit 6 channels 6 channels 3 channels
Programmable pulse generator  Built-in Built-in —

8-bit timer 2 channels 2 channels 2 channels
Watchdog timer Built-in Built-in Built-in
Serial communication

interface 3 channels 3 channels 3 channels

A/D converter

10 bits x 8 channels

10 bits x 8 channels

10 bits x 4 channels

D/A converter

8 bits x 2 channels

8 bits x 2 channels

8 bits x 2 channels

Interrupt controller

External interrupts 9 9 9
Internal interrupt sources 52 52 34
Package (plastic) TFP-120 or TFP-120 or FP-100B or
FP-128 FP-128 TFP-100B
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The emulator operatesin just the same way as the MCU on the user system and enables realtime
emulation of the user system with functions for debugging hardware and software.

The emulator consists of a station an emulator pod, and a user system interface cable. The emulator
pod should be connected directly to the user system.

In this manual, the MCU is used to refer collectively to the H8S/2655 series and H8S5/2245 series
when there is no difference in their characteristics.

1.2 Specification

The main features of the emulator are its emulation functions, its floppy disk utility functions, and
its host computer interface functions, as listed in tables 1-2 to 1-4, respectively. To be specific,
table 1-4 lists the functions for data transfer between the E7000PC and its host computer, the IBM
PC.

Table1-2 Emulation Functions

Reference
Command Type Command Function Section

Realtime emulation GO Performs realtime emulation in the following  7.2.21
cases. The operating frequency is

20 MHz at max.

« Executes until a hardware or software
break condition is satisfied, or until the
(CTRL) + C keys or (BREAK) key is
pressed.

¢ Cycle-reset mode: Executes while the
RES signal is sent to the MCU at fixed
intervals. (Effective for waveform
measurement immediately after a reset)

* Measures the execution time between
the specified points.

« Parallel mode: Displays trace data and
modifies memory contents during
emulation.

EXECUTION_ Specifies execution mode. 7.2.19
MODE
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Table1-2 Emulation Functions (cont)

Command Type Command

Function

Reference
Section

Break condition
setting

BREAK_
CONDITION1,2,3,
45,6

Sets hardware break conditions (1).
* Normal break: Breaks when the

following condition is satisfied (up to
two points):

— Address bus or data bus value
— Read/write condition

— External probe values

— External interrupts

— NOT condition

— Delay count

— Satisfaction count

Specification of the satisfaction sequence
up to four points

Sets hardware break conditions (2).
« Program counter (PC) value

» Address bus value

* Read/write condition

7.2.7

BREAK

Sets software break conditions.
« Normal break: Sets up to 255 breakpoints.
* Sets pass count.

7.2.6

BREAK_
SEQUENCE

and one reset point

« Sequential software break up to four points 7.2.8
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Table1-2 Emulation Functions (cont)

Command Type Command Function

Reference
Section

Trace data TRACE » Displays executed instruction mnemonic.

acquisition and » Displays the following data for each bus
display cycle:

— Instruction mnemonic

— Address bus and data bus values

— Access area and status

— MCU I/O control signals

— External probe value (eight probes)

— Clock count

7.2.46

TRACE_ Sets trace condition.
CONDITION ¢ Traces data only when a condition is

satisfied.
— Address bus value (NOT condition)
— Read/write condition
— Access type

¢ Subroutine trace

« Stops trace when a trace stop condition
is satisfied.
— Address bus and data bus values
— Read/write condition
— Access type
— External probe value (eight probes)
— System control signals
— NOT condition
— Delay count

« Outputs a low pulse from the trigger
output pin when a condition is
satisfied.
— Address bus and data bus value
— Read/write condition
— Access type
— External probe value (eight probes)
— System control signals
— NOT condition
— Delay count

7.2.47

TRACE_SEARCH Searches for trace data.

7.2.52

TRACE_MEMORY Specifies memory address to trace.

7.2.49

TRACE_MODE Specifies refresh cycle display.

7.2.50
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Table1-2 Emulation Functions (cont)

Command Type Command

Function

Reference
Section

Single-step STEP

execution

« Executes one step at a time, and
displays the following.
— Instruction mnemonic
— Memory contents
— Register contents

« Executes displaying the above data after
a branch instruction is executed

« Executes displaying the above data for
only specified routines.

* This operation is performed for a specified
number of steps or until a specified
address is reached.

7.2.42

STEP_
INFORMATION

Specifies information to be displayed
during single-step execution.

7.2.43

STEP_OVER

Executes subroutine as a single step.

7.2.44

Memory access MEMORY,

DUMP

Displays or modifies memory contents in
1-, 2-, or 4-byte units.

7.2.28,
7.2.17

MAP

Specifies memory attributes in a minimum of

128-kbyte units.

e User memory

» Write-protected area (a minimum of
128-kbyte units)

e Guarded memory area (a minimum of
512-kbyte units)

e Emulation memory
512-kbyte standard (SRAM with no wait
state)
1-Mbyte or 4-Mbyte option (SRAM with
3 states + 1 wait state. Memory attributes
can be specified in 1-Mbyte or 2-Mbyte
units.)

7.2.27

FILL

Writes data in specified pattern.

7.2.20

DATA_SEARCH,
DATA_CHANGE

Searches for and replaces data in specified
pattern.

7.2.14,
7.2.13

Clock selection CLOCK

» Selects emulator internal clock.
8 MHz or 20 MHz

« Selects user system clock.
2 MHz to 30 MHz

« Selects crystal oscillator in emulator pod.
10 MHz to 20 MHz

7.2.10
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Table1-2 Emulation Functions (cont)

Reference
Command Type Command Function Section
Register access REGISTER, Displays and modifies MCU register 7.2.36,
.<register name> contents. 7.2.1
Line assembly ASSEMBLE Assembles instruction mnemonics and 7.2.5
modifies memory contents.
« Enables use of labels and symbol
names.
Disassembly DISASSEMBLE Disassembles memory contents. 7.2.15
« Displays labels and symbol names.
Execution time, GO Measures GO command execution time. 7.2.21
pass count « Measures total run-time (approx. 305
measurement hours max).
* Measures execution time during a specified
range.
PERFORMANCE_ Measures execution time and pass count of  7.2.32
ANALYSIS the specified range.
TRACE Counts clock in each bus cycle. 7.2.46
Test functions FILL Reads or writes the specified data to the 7.2.20
memory.
CHECK Tests MCU 1/O signals. 7.2.9
DISPLAY_ Traces CO coverage. 7.2.16,
COVERAGE, Traces the addresses executed by the 7.2.39
SET_COVERAGE MCU during user program execution.
Symbolic LOAD, Loads symbols from host computer. 9.4.2,
debugging INTFC_LOAD 9.4.7
SYMBOL, Defines, cancels, and displays symbols. 7.2.45,
SHORT_SYMBOL 7.2.40
I<symbol name> Displays symbol contents according to 7.2.2
&<symbol name>  attributes associated with symbol names.
« Function names and label names
« Variables (simple variables, pointer
variables, arrays) and structure names
e Line numbers
Command input COMMAND _ » Provides automatic input from file. 7.2.11
CHAIN « Enables editing with cursor keys.
¢ Copies immediately preceding line.
« Copies operand of previous command.
RADIX Enables value input in binary, octal, decimal, 7.2.35

hexadecimal, or ASCII characters. (Default
can be specified.)
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Table1-2 Emulation Functions (cont)

Reference
Command Type Command Function Section
Results display PRINT Outputs to printer or file. 7.2.33
RESULT Displays emulation results. 7.2.38
Others MOVE, Transfers memory contents. 7.2.30,
MOVE_TO_RAM * Memory to memory 7.2.31
* ROM (user system memory) to emulation
memory
CONVERT Converts number display. 7.2.12
Displays in binary, octal, decimal,
hexadecimal, or ASCII characters.
STATUS Displays emulator operating status. 7.2.41
GO Monitors emulation. 7.2.21
Monitors emulation status every 200 ms
and displays abnormalities found during
emulation.
RESET Inputs RES signal to MCU. 7.2.37
HELP Displays all commands. 7.2.22
HISTORY Displays the history of the input command. 7.2.23

1-7



Table 1-3 Floppy Disk Utility Functions

Reference

Command Type Command Function Section
Backup B Backs up and verifies floppy disk. 3.6in

(Monitor command) Part |
File copy FILE_COPY Copies and verifies file contents. 8.4.1
Directory display FILE_ Displays file directory information of 8.4.2

DIRECTORY the floppy disk.
Dump FILE_DUMP « Dumps and modifies floppy disk. 8.4.3

* Dumps and modifies file.

File deletion FILE_ERASE Deletes file. 8.4.4
Data transfer to and FILE_LOAD Loads file contents into memory. 8.45
from user memory FILE_VERIFY Verifies file contents against memory. 8.4.9

FILE_SAVE Saves memory contents in file. 8.4.7
Format FLOPPY_FORMAT Formats and initializes floppy disk. 8.4.11
File content display FILE_TYPE Displays file contents. 8.4.8
Rename FILE_RENAME Renames file. 8.4.6
Free area display FLOPPY_CHECK Displays free area on floppy disk. 8.4.10
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Table1-4 Host Computer Interface Functions

Reference
Command Type Command Function Section
Interface condition HOST Sets the following for RS-232C interface: 9.4.1
setting « Transfer rate (2400 to 38400 bps)
« Data length (seven or eight bits)
 Parity (even, odd, or none)
« Number of stop bits (one or two bits)
* Busy control method (X-ON/X-OFF
control or RTS/CTS control)
Program transfer LOAD, Loads memory contents from host 9.4.2,
to and from user INTFC_LOAD, computer. 9.4.7,
system LOAD (only for E7000) 11.3.1
VERIFY, Verifies memory contents against host 9.4.6.
INTFC_VERIFY, computer file. 9.4.10,
VERIFY (only for E7000) 11.3.3
SAVE, Saves memory contents in host computer.  9.4.3,
INTFC_SAVE, 9.4.8,
SAVE (only for E7000) 11.3.2
Data transfer to TRANSFER, * Receives data from host computer and 9.4.5,
and from floppy INTFC_TRANSFER writes it to file. 9.4.9
disk « Transfers file contents to host computer.
Host computer TERMINAL Lets the host computer operate as a 9.4.4
terminal selection terminal.
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1.3 Realtime Emulation

The emulator enables realtime emulation with no wait states. Realtime emulation consists of the
following three modes:

¢ Norma mode: Executes only emulation

e Cyclereset mode: Forcibly inputs the RES signal to the MCU at a specified period

e Pardld mode: Enables the user to display and modify memory contents and display trace
information during user program execution

The user can select the mode which best suits the user's debugging needs. The following describes
each of these modes.

1.3.1 Normal Mode

Normal M ode Function: This mode executes only user program emulation. Until a break condition
is satisfied, the emulator executes the user program. When a hardware break condition or software
break condition is satisfied, the emulator stops the program execution and outputs alow pulse from
the trigger output probe. When a number of times or sequential break for the software break
condition is specified, the emulator outputs alow pulse from the trigger output probe every time the
software break condition is satisfied.

Normal M ode Specification: Specifying no option with the GO command sets normal mode.
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1.3.2 Cycle Reset Mode

Cycle Reset M ode Function: The emulator inputs the RES signal to the MCU at a specified period
during realtime emulation and repeats the execution from the reset state. The emulator outputs a
low-level pulse from the trigger output probe at the same time when the RES signal isinput to the
MCU. This function is useful for observing waveforms from an initial state such as power-on reset
to the specified time.

User program

—_— Re-execution from
reset address
Program
flow
A low-level pulse is
output from the trigger
output probe
B RES input to the MCU TRIG e [ —

after specified time signal

Figure1-1 Cycle Reset Mode
Cycle Reset M ode Specification: Set R=n as a GO command option to specify cycle reset mode.

Emulation Stop: In cycle reset mode, hardware break conditions and software break conditions are
invalid. To stop emulation, pressthe (CTRL) + C keys or the (BREAK) key.

Note: When the emulator displaystrace information after emulation terminates, disassembly
of theinstruction immediately before the RES signal input may not be correct. If so, the
mnemonic display will be .DATA.
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Trigger Signal Output Timing in Cycle Reset Mode: In cycle reset mode, the emulator inputs the
RES signal to the MCU when the time specified by a command passes, regardless of the MCU
operating mode.

Figure 1-2 shows the timing for output from the trigger output probe in cycle reset mode.

Specified time by the command

TRIG
(RES)

NN
M\

16 ps

Figure1-2 Trigger Signal Output Timing
1.3.3 Parallel Mode

Parallel Mode Function: In parallel mode, the emulator can display and modify memory contents
or display trace information during realtime emulation. However, during memory content display or
maodification, realtime emulation cannot be performed.

Parallel M ode Specification: Parallel mode can be activated during GO command realtime
emulation by any of the following methods as shown in figure 1-3.

e Pressthe (RET) key
¢ Pressthe space key
e Satisfy atrace stop condition specified by the TRACE_CONDITION command
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If any of the above occurs, the emulator will display a prompt (#) and enter parallel mode command
input wait state. Emulation, however, continues without interruption (figure 1-4).

Input the END (E) command to return to the normal mode. |nput the ABORT (AB) command to
stop user program execution in the parallel mode.

By pressing the (RET) key or
space key, or by satisfying the
trace stop condition

Normal mode  _
(executing
a user program) -

Parallel mode
(executing
a user program)

END command

GO command

(BREAK) or (CTRL) + C ABORT command
Command input
wait state
(user program execution
is stopped)
Figure1-3 Transition to Parallel Mode
User program
Program
flow
« By pressing the (RET) key A prompt (#) is displayed and
* By pressing the space key — |:> the emulator waits for
« By satisfying the trace stop command input
condition
/‘\__
Program does not stop

Figure1-4 Parallel Mode
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Note that debugging differsin parallel mode operation depending on the method used to activate it,
asfollows.

e By pressing the (RET) key or satisfying a trace stop condition
— The emulator stops acquiring trace information as soon as parallel mode is entered.

— The emulator can execute multiple commands entered by the user in parallel mode. Parallel
mode continues even after the command execution is terminated.

— The END command terminates parallel mode and returns the emulator to normal mode
(displays the current PC). At thistime, the emulator restarts trace information acquisition.

e By pressing the space key

— The emulator continues trace information acquisition; however, while the emulator executes
the TRACE, TRACE_SEARCH, TRACE_CONDITION, or TRACE_MEMORY
command, it acquires no trace information.

— In parallel mode, the emulator returns to normal mode after one command execution and
displaysthe current PC. At thistime, if trace information acquisition has stopped, the
emulator restarts acquisition.
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Commands usable in parallel mode are listed in table 7-1.

Notes. 1.

When memory (standard emulation memory, internal ROM/RAM, optional
emulation memory, internal I/O, or user memory) is accessed with the MEM ORY
command, DUMP command, DISASSEMBL E command or !<symbol name>
command in parallel mode, there are somerestrictionswith respect to user
program execution.

e Standard emulation memory or internal ROM/RAM
When accessing standard emulation memory or internal ROM/RAM in
parallel mode, the user program temporarily halts. This pause lastsfor six
states (one byte access) when accessed by the MEM ORY command. Therefore,
realtime emulation cannot be performed.

e Optional emulation memory
When accessing optional emulation memory, the user program does not stop.
However, an accessto the area allocated to optional emulation memory is
executed in 3 states + 1 wait state.

e Internal I/O or user memory
When accessing internal 1/0 or user memory, the user program temporarily
halts. Thispauselastsfor about 3.0 ms (one byte access) at 20-M Hz clock
operation. Therefore, realtime emulation cannot be performed.

* Intheabovethree cases, the emulator pauses at the following timing.
— MEMORY command: At each memory access
— DUMP command: In 16-byte units
— DISASSEMBL E command: In 4-byte units
— I<symbol>: During symbol read

During execution of the TRACE, TRACE_SEARCH, TRACE_MEMORY or
TRACE_CONDITION command, the emulator stopstrace information
acquisition.

The emulator cannot enter parallel mode when executing emulation in the
following modes:

e Cyclereset mode (R option of GO command)
¢ Timemeasurement model or 2 (11 or 12 option of GO command)
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1.4 Break Function

The following four methods are useful to stop emulation. The break function can be used regardless
of the MCU operating mode.

¢ Hardware break: Caused by the MCU’ s signal status as specified

e Software break: Caused by the program counter (PC)

e Forced break: Caused by pressing the (CTRL) + C keys or the (BREAK) key

e Write protect/guarded break:  Caused by writing to a write-protected area or accessing
guarded area

1.4.1 Hardware Break

A hardware break can be specified using the BREAK_CONDITION1 to 6 commands. Specifiable
break conditions are listed in table 1-5.

Table 1-5 Specifiable Hardwar e Break Conditions

BREAK _ BREAK_ BREAK _
CONDITION CONDITION CONDITION
Specification 1 2,34 5,6

Address bus value (0] (@]

Data bus value

Read/write @)

Access type

External probe value

o/o/olo|o
|

External interrupts

NOT condition

Satisfaction count

O|0|0|0|0|0|0O|0O|0O

Delay count

|
|
o

PC value

O: Specifiable

Note: TheMCU prefetchesinstructions. When a hardwar e break condition issatisfied in a
prefetch cycle, a hardware break may occur before the prefetched instructionsare
executed.
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Address Bus Value: Address bus values can be specified with the BREAK_CONDITION1,2,3,4
commands. A break occurs when the MCU address bus value matches the specified condition. A
particular address or an address range can be specified.

« Break condition: When the address bus
value is 1204

« Specification: A =1204

User program

1200 NOP
N 1202 NOP Break occurs when the
Break condition 1204 MOV.B @4000,ROH MOV instruction is
is satisfied —m] fetched

f

Figure1-5 Break with AddressBusValue

Data Bus Value: Data bus values can be specified with the BREAK_CONDITION1,2,3,4
commands. A break occurs when the MCU data bus val ue matches the specified condition. The
emulator checks both program fetch and data access for the condition.

The data size must be selected from word access (WD) or byte access (HD, LD, or D).

¢ Break condition: When the data bus value
is 1234

¢ Specification: WD =1234

User program

Break 1200 NOP
condition is 1202 NOP Break occurs when
satisfied 1204 MOV.W #1234, RO #1234 is fetched

f

Figure1-6 Break with Data BusValue
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Read/Write Condition: Read/write condition can be specified with the
BREAK_CONDITION1,2,3,4 commands. A break occurs when the MCU’s RD and WR (HWR
and LWR) signal levels match the specified conditions. Usually, the read/write condition is
specified together with the address or data conditions.

« Break condition: When writing 01
to address H'FF00
Specification: A=FF00 W

User program

1200 NOP
Breal_(_ . 1;82 mgxg #Ii(()):ll_ I?g?:;FOO Break occurs when 01 is written
conditionis —| 1204 : : to address H'FFO0

satisfied

/\

Figure 1-7 Break with Read/Write Condition

External Probe Value: Externa probe value can be specified with the
BREAK_CONDITION1,2,3,4 commands.

e A break occurs when external probe signal levels match the specified value. For example, the
user can specify levels of probes 1 and 2 to high and the other probe's levelsto low to generate
abreak.

e Multibreak function
Externa probe no.8 has a falling-edge detection function. By using this function, you can
generate a break in other emulators of the same type simultaneously. Whether to use external
probe no.8 as alevel signal input pin or afalling-edge detection pin can be selected by the
EXECUTION_MODE command. The following explains how to perform a multibreak with the
external probe.
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E7000

HITACHI

HITACHI

Figure1-8 Multibreak Function
Procedure
1. Connect external probe no.8 of emulator pod (1) to the trigger output probe of emulator pod (I1).
2. Set the break condition for emulator pod (11).

3. Set the break condition for external probe no.8 of emulator pod (1). At thistime, external probe
no.8 must be specified to bresk at alow level. (PROB=B'0XXXXXXX)

4. Execute the programs for both emulator pods (1) and (I1).

5. First, when the break condition is satisfied, the emulator pod (1) program breaks. At thistime,
the emulator pod (1) program also stops due to a pulse output from the trigger output probe.
However, the break in emulator pod (1) follows that in emulator pod (11) by several bus cycles.
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External Interrupt Condition: External interrupt (NMI and IRQO to IRQ7) condition can be
specified with the BREAK_CONDITION1,2,3,4 commands. Emulation stops when the value of the
interrupt signal matches the specified value. Figure 1-9 shows an example.

e NMI: Low or high level can be specified.
«  |RQOto IRQ7: Low or highlevel can be specified.

« Break condition: When IRQO is low level
(IRQ1 to IRQ7 are high level)

* Specification: IRQ = H'FE

MCU
Break occurs when IRQO is low level
and IRQ1 to IRQ 7 are high level
IRQo == 'RQO
o = W
IRQ7 — | IRQ7

Figure1-9 Break with External Interrupt

Notes: 1. External interrupt signals (IRQOto IRQ7) can also be used for other input
depending on the MCU control register settings. However, the emulator monitors
signal statuswherethe external interrupt signals are allocated regardless of the
control register settings.

2. A break using the external interrupt (IRQO to IRQ7) condition can be used only in
the H8S/2655 series; it cannot be used in the H8S/2245 series.
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NOT Condition (BREAK_CONDITIONZI): A break occurs when the break condition of the
address bus and data bus value is not satisfied. The user can specify this condition only with the
BREAK_CONDITION1 command.

Memory area

0000 « Break condition: When accessing outside
the address range from 4000 to 7FFF

4000 « Specification: A=4000 : F7FF ; NOT

8000

Break occurs when accessing outside

:> the address H'4000 to H'7FFF

Figure1-10 Break with NOT Condition

FFFF

Number of Times Break Condition is Satisfied: This function can only be specified with the
BREAK_CONDITION1 command. A break occurs when the above break condition is satisfied for
a specified number of times (4,096 max). When specifying this condition, specify it in combination
with any of the above break conditions.

User program

) I_I « Break condition: When accessing
\tﬁ\:zzl? égi;'i;isén No break address H'2000 four times
i ifi occurs I
Is satified Program ¢ Specification: A=2000 COUNT =4
flow
When the s_e_cond No break
break condition
h - occurs
is satisfied
When the third
break condition No break
is satisfied occurs
When the fourth B Break occurs when the fourth break
break condition [ :> condition is satisfied
is satisfied

Figure1-11 Break with Number of TimesBreak Condition is Satisfied Specification
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Delay Count: This function can only be specified with the BREAK_CONDITION1 command. A
break occurs when the above break condition is satisfied and the emulator executes the bus cycle for
a specified number of times (32,767 max). When specifying this condition, specify it in combination
with any of the above break conditions.

U « Break condition: H'50 bus cycles are executed after
Ser program address H'2000 is accessed
Program | | « Specification: A=2000 DELAY=50
Break condition is flow
satisfied No break occurs
H'50 bus cycles

¢ vV I:> Break occurs H'50 bus cycles after the

satisfaction of the condition

L — N

Figure1-12 Break with Delay Count Specification

PC Value: PC value condition can be specified with the BREAK _CONDITIONS5,6 commands. A
break occurs when the MCU program counter (PC) value satisfies the specified condition.

« Break condition: When program counter
value becomes1204

« Specification: PC=1204

User program

1200 NOP
Break 1202 NOP
S Break occurs after the MOV
conditionis —w| 1204 ~ MOV.B @4000,ROH |:> instruction is executed

satisfied

f

Figure 1-13 Break with PC Value Specification
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Sequential Break Condition: Sequential break condition can be specified with the
BREAK_CONDITION1,2,3,4 commands. In sequential break mode, abreak occurs when
hardware break conditions 4 tol have been satisfied in that order. There are the following three
types of sequential break.

Sequential break mode 1

When break condition 2 and then break condition 1 are satisfied, a break occurs.
Sequential break mode 2

When break conditions 3, 2, and 1 are satisfied in that order, abreak occurs.
Sequential break mode 3

When break conditions 4, 3, 2, 1 are satisfied in that order, a break occurs.

Specify the break condition with the BREAK_CONDITION1,2,3,4 commands. The user can
specify any of the above conditions.

To use the sequential break function, specify one of sequential options (;S1 to ;S3) with the
mode option of the GO command. If this option is not specified, a break occurs when each
break condition is satisfied and sequential break does not occur.

User program « Initiation condition: User program is executed
2000 — in sequential break mode 1 from address H'2000

Program

flow » Specification: GO=2000; S1

Break condition 2 is No break occurs

satisfied
Break condition 1 is When break condition 1 is satisfied after
satisfied break condition 2, a break occurs.
(When break condition 2 is satisfied
L — twice or more, a break occurs if

break condition 1 is satisfied once.)

Figure 1-14 Break with Sequential Specification
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Break Timing: Hardware break sampling timing synchronizes with the MCU bus cycle (AS
signal).

T1L T2 T3 T1L T2 T3 T1L T2 T3 T1L T2 T3 T1

o [T LT L e
Address:X 2 X » X
pata ————_[» ——{» —» —» —

LS S
— L L {
—\

Interrupt
signal

\ \

This figure shows an example of 3-state access.

External
probe

Figure1-15 Break Timing

Notes: 1. Becausethe MCU prefetchesinstructions, a break may occur beforethe
prefetched instruction is executed when a break condition is satisfied during a
prefetch cycle.

2. When therising edge of the AS signal (sampling timing) overlaps with the external
probe signal transition, the break condition may be undefined while a value on

that external probeis specified asa break condition.
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1.4.2 Software Break

The contents at the specified address are replaced with a break instruction. Program execution stops
when the break instruction is executed. The replaced instruction at the address is not executed.

After the GO command is executed, the contents at the specified address will be replaced with a
break instruction and the user program will be executed. When user program execution stops, the
break instruction will be replaced again with the contents at the specified address. Therefore, the
contents at the specified address can be accessed immediately after user program execution stops,
using the DISASSEMBLE or DUMP command. However, since the replacement is performed after
program execution stops, when accessing the memory contents in parallel mode, the contents at the
specified address will still be replace with a break instruction.

The software break can be performed in the following two ways:

*  Normal break
e Sequentia break

Normal Break: A break occurs after executing the breakpoint instruction specified with the
BREAK command. At this time, the following can be specified:

e Number of break points: 255 points (max)

*  Number of times the break condition is satisfied: A break occurs after executing the breakpoint
instruction a specified number of times. The maximum number to specify is 4095 (H'FFF).

« Break condition: When the instruction at

User program address H'1000 is executed

« Specification: BREAK 1000
Program
flow
1000 v A break occurs after the instruction of the
Instruction address H'1000 is executed.
_/\

Figure1-16 Normal Break (Software Break)

Note: When specifying the number of timesthe break condition is satisfied before generating
anormal break, emulator firmwar e performs processing every timethe program passes
the break condition address. Asa result, the program will not operatein realtime.
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Sequential Break: A sequentia break occurs (four points max) when certain conditions are
satisfied in a specified order. A reset point can be specified in addition to these four points. If the
reset point is passed, all sequential break conditions up to that point become invalid and the
emulator rechecks from the first break condition.

Figure 1-17 illustrates the normal sequential break and figure 1-18 describes a sequential break
when areset point is specified.

* Break condition: The break conidtion is satisfied
when instructions at addresses H'1000, H'2000,
H'3000 and H'4000 have been sequentially

User program executed.
» Specification: BREAK_SEQUENCE
Program _
ﬂowg 1000 2000 3000 4000
1000 |_|
(Break conditionl) No break occurs
2000

No break occurs
(Break condition 2)

3000
(Break condition 3)

No break occurs

4000 \/ The break conidtion is satisfied
o when instructions at addresses
(Break condition 4) ) 11000, H2600, 13000 and
H'4000 have been executed in
sequence.

f

Figure1-17 Sequential Break

Note: When specifying the sequential break, emulator firmwar e performs processing every
time the program passes a break condition address. Asaresult, the program will not
operatein realtime.
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1000
(Break condition 1)

2000
(Break condition 2)

3000
(Break condition 3)

500
(Reset point)

4000
(Break condition 4)

1000
(Break condition 1)

2000
(Break condition 2)

3000
(Break condition 3)

4000
(Break condition 4)

« Break condition: A break occurs when the instructions at
addresses H'1000, H'2000, H'3000 and H'4000 have been
sequentially executed.

* Specification: BREAK_SEQUENCE1000 2000 3000 4000

BREAK_SEQUENCE 500;R

User program

Program

flow

Y

e

No break occurs
(wait for break condition 2)

No break occurs
(wait for break condition 3)

No break occurs
(wait for break condition 4)

Searched for the condition
from break condition 1

No break occurs
(wait for break condition 1

No break occurs
(wait for break condition 1)

No break occurs
(wait for break condition 2)

No break occurs
(wait for break condition 3)

No break occurs
(wait for break condition 4)
:> A break occurs when the instructions
at addresses H'1000, H'2000, H'3000
and H'4000 have been executed in
sequence

Figure1-18 Sequential Break (Reset Point Specification)

Note: When specifying the sequential break, emulator firmware performs processing every

time the program passes a break condition address. Asaresult, the program will not
operatein realtime.
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1.4.3 Forced Break
Pressing the (CTRL) + C keys or the (BREAK) key stops program execution.
1.4.4 Write Protect/Guarded Break

The user can specify the MCU memory area as a write-protected or guarded areain 128-kbyte units
with the MAP command. The emulator forcibly stops the program when awrite access is attempted
to the write-protected area or read/write access is attempted to the guarded area. A normal break
occurs, however, after the execution of the accessed instruction terminates. For details, refer to
section 7.2.23, MAP.
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1.5 Realtime Trace Function

The emulator can trace MCU external bus information during realtime emulation without affecting
the user system. The emulator can fetch external bus information of the MCU address or data, and
the external probe value up to 32,767 bus cycles. The TRACE command displays acquired trace
information and allows the executed program flow to be checked.

Trace information:

e Address bus: 24 bits

« Databus: 16 bits

* Externa probe: Eight

e MCU I/O control signas: 30

*  Number of bus cycle clocks (g): Seven bits (127 kbytes max)
e Memory contentstracing: 16 bits

The emulator displays trace information in the following methods:

e Displays only the instruction information in mnemonic.

e Displaysthe trace information in mnemonic in bus cycle units.

»  Searchesfor the specified trace information and displays it with the TRACE_SEARCH
command.

The emulator acquires bus information even in MCU single-chip mode.
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15.1 TraceTiming
Trace information is acquired in trace memory synchronized with rising edges of the AS signal.

Because external probe signal input is not synchronized with the AS signal, it may not be possible
to log all the changesin the external probe signal.

In each bus cycle, the clock number is the number of clock (AS) cycles from the end of the previous
bus cycle to the end of the current bus cycle. Figure 1-19 shows an example of the external probe
signal trace.

Address:X » X ™ 2 X 2~ X Vad X:

G

pata————[» ——p —Ip» —-1

S \ro \— \
- -
Y

1 X

External
probe

This figure shows an example of 3-state access.

Figure1-19 External Probe Signal Trace
Example:
e Externa probe signa

— Traceinformation sampled at rising edges of AS (figure 1-19 (1)).

— When the external probe signal changes between samplings, it cannot be reflected in the
trace data (figure 1-19 (2)).

— When a sampling edge coincides with a change in the external probe signal, the trace
contents are unfixed (figure 1-19 (3)).

¢ Clock number

— Three clock cyclesaretraced in bus cycle (A).
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1.5.2 Trace Condition Setting
The user can specify the following four conditions with the TRACE_CONDITION command.

e Freetrace

e Subroutinetrace
e Rangetrace

e Tracestop

Free Trace: In free trace when the user program is executed with the GO, STEP, or STEP_OVER
command, traceis carried out continuously for a maximum of the latest 32,767 bus cycles until a
break condition is satisfied. When no condition is specified with the TRACE_CONDITION
command, the default is free trace. Figure 1-20 illustrates the free trace operation.

User program

Program
flow

H Trace memory

Break —

condition is |:> 32,767
bus cycles

satisfied \

\/—

Figure1-20 Free Trace Execution
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Subroutine Trace: When a subroutine trace is specified, the emulator acquires operand accesses
and instructions between a specified start address and end address. However, when the specified
subroutine calls another subroutine, the called subroutine is not traced. Figure 1-21 illustrates the
subroutine trace operation.

— Start address

BSR JSR

v s Trace information is acquired

Figure1-21 Subroutine Trace Specification

Range Trace: When arange trace is specified, the emulator only traces at points where specified
conditions are satisfied. The following conditions can be specified.

e Address bus value (Within or outside a specified range)
*  Read/write condition
e Accesstype

Figure 1-22 illustrates the range trace operation.

User program

Program
flow |_|
/ Trace memory
Trace
acquisition
condition is
satisfied
Break condition When the user program stops,
is satisfied > the trace buffer stores trace
|::> information from the address at
s which the trace acquisition

condition was satisfied

Figure 1-22 Range Trace Specification
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Trace Stop (Parallel Mode): When atrace stop condition is specified, the emulator acquires trace
information until the specified condition is satisfied. At this point, trace acquisition stops and the
emulator prompts for command input in parallel mode, although realtime emulation does not stop.
Refer to section 1.3.3, Parallel Mode, for details.

Once the trace stop conditions have been satisfied and the trace information has been displayed, the
user can specify the trace stop condition again. The user can specify the following conditions.

e Address bus and data bus values

»  Read/write condition

e Accesstype (PRG, DAT, DMA, DTC)
»  External probevalue

e System control signal (BREQ, BACK)
e NOT condition

e Delay count (1 to H'7FFF)

Figure 1-23 illustrates the trace stop condition operation.

User program

Program
flow
Trace memory
Trace stop |:> 32,767 bus

condition is cycles
satisfied

Real-time emulation
continues
(No break occurs)

w

Figure 1-23 Trace Stop Condition Specification
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1.5.3 Trace Display

The user can display trace information using the TRACE command. There are three display
formats, as follows.

Instruction Display: Only the executed instructions will be displayed in mnemonics.

Bus Cycle Display: Trace information is displayed in bus cycle units. When atrace is specified in
special addresses, the memory contents are also displayed. The memory addressis specified with
the TRACE_MEMORY command.

Sear ch Display: The emulator searches for specified trace information and displays all the
appropriate bus cycles. In this case, use the TRACE_SEARCH command.
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1.6 Single-Step Function

In addition to realtime emulation, effective debugging is facilitated by the single-step function. This
function displays the following information every time a program instruction is executed.

«  MCU control registers (PC, CCR, EXR, MACH, MACL)
e MCU genera-purpose registers (ERO to ER7)

e Instruction address

e Instruction mnemonic

¢ Memory contents

e Termination cause

1.6.1 Single-Step Execution

Single-step execution has three modes: one in which al the instructions are displayed, one in which
only branch instructions are displayed, and another in which instructions of a subroutine executed at
first are displayed. To execute this function, use the STEP command, or to execute a subroutinein a
asingle step, use the STEP_OVER command.

Displaying All Instructions: The emulator displays the specified information after every
instruction.

Branch Instruction Display: Information is only displayed at branch instructions listed below.
Bcc, BRA, BRN, IMP, BSR, JSR, RTS, RTE

Subroutine Display: When a subroutine is called, the information for the subroutine executed at
first isdisplayed.

— Start address

BSR JSR

= Trace information is acquired

Figure 1-24 Subroutine Display
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This function interrupts the execution state display at the JSR or BSR instruction in the designated
subroutine and resumes the execution state display when the instruction placed immediately after
the JSR or BSR instruction is executed. After that, if another JSR or BSR instruction is executed,
the execution state display isinterrupted.

Subroutine Step Execution: When executing a JSR or BSR instruction, the emulator treats the
called subroutine as asingle step. All other instructions are executed one at atime. The subroutines
may be located in the internal ROM, internal RAM, user RAM, or emulation memory area.

1.6.2 Setting Display Information

The user can set the information displayed at each instruction using the STEP_ INFORMATION
command.

1.6.3 Termination of Single-Step Function

The single-step function stops after executing a specified number of steps from the specified start
address (or the current PC address). The user can stop continuous execution by specifying a stop
address. However, a specified address must be at the start of an instruction.
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1.7 Execution Time M easurement
1.7.1 Execution Time M easur ement

The user can measure the user program execution time by specifying with the GO command. This
function has three modes.

*  Norma mode
¢ Timeinterval measurement mode 1
* Timeinterval measurement mode 2

Normal Mode: In this mode, the emulator measures the total execution time from when the user
program is started with the GO command to when it is stopped by a break. Normal mode is selected
as adefault when no option is specified with the GO command. The maximum time period that can
be measured is 305 hours.

Y «— Program execution starts
A

Time measurement

v

& S — Thg preak condition is O : The break condition is satisfied
satisfied

Figure1-25 Normal Mode Time M easur ement Range
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TimeInterval Measurement Mode 1: The emulator measures the el apsed time between the
satisfaction of break conditions 2 and 1, up to a maximum of 305 hours. Set the break conditions,

using BREAK _CONDITION1,2 commands. Time interval measurement mode 1 is specified using

GO command option I 1.

I Condition 2

is satisfied

Condition 1
/\ s satisfied

A

v

Measurement time = a

I Condition2 _

is satisfied

Condition 2
is satisfied

O

)

Condition 1
/\ s satisfied

Measurement time = b

3

Condition 2
is satisfied

g BREAK key

A

\J

Measurement time = ¢

Even if break condition 2 is satisfied many times before break condition 1, the emulator measures

Figure1-26 Time Interval Measurement Mode 1

the time from the first occasion on which break condition 2 is satisfied. When this mode is

specified, break conditions specified by the BREAK_CONDITIONS,4,5,6 and the software break

condition are invalid.
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Timelnterval Measurement Mode 2: In this mode, the time interval s between the satisfaction of
break condition 2 (BREAK_CONDITIONZ2) and break condition 1 (BREAK_CONDITIONL1) are
added together (up to amaximum of 305 hours). Without stopping program execution, thismodeis
selected by specifying option "12" with the GO command.

In timeinterval measurement mode 1, a break occurs after the break condition 2 and then break
condition 1 are satisfied. However, in this mode, even if break condition 1 is satisfied, a break does
not occur. When this mode is specified, software break is invalidated and the program can only be
stopped using the (BREAK) key or (CTRL) + C keys.

\V4
o Condition 2 is I
satisfied f
a
o Condition 1 is l
satisfied
o Condition 2is  —
satisfied 4
b
o Condition 1is X
satisfied
<— Break key

A

Measurementtime =a +b

y Condition 2 is

y Condition 2 is

Condition 2 is
satisfied T

satisfied 1
Condition 1 is v

satisfied

satisfied

|<o >

<4— Break ke
A y

Measurement time = ¢ + d

Figure1-27 TimeInterval Measurement Mode 2
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1.7.2 Subroutine Time Measurement and Number of Times M easur ement

The subroutine time and number of times the subroutines are executed can be measured based on
thetotal program execution time by the PERFORMANCE_ANALY SIS command. Specify the
subroutine to be measured with start and end addresses. A maximum of three subroutines can be
measured at once. Subroutine time measurement starts when the program within the range from the
start address to the end address is prefetched, and halts when a program not within the rangeis
prefetched. The number of timesisincremented when the end address of a subroutine is prefetched.
For details on the PERFORMANCE_ANALY SIS command, refer to section 7.2.32,
PERFORMANCE_ANALYSIS.

The measurement results are displayed in the following three ways:

* Numerical ratio of total execution time and specified subroutine execution time
*  Bar graph of total execution time and specified subroutine execution time
¢ Numerica value of specified subroutine execution time

User program

Execution start—»
Program |—|

flow
Subroutine A I Execution time of subroutine A
Subroutine B I Execution time of subroutine B
Total execution
time
Subroutine C I Execution time of subroutine C

The number of times of execution
is incremented when these
addresses are fetched. ; ;

Break occurs —9»

Figure 1-28 Subroutine Time Measurement and Number of Times M easurement
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1.8 Trigger Output

During user program execution, the emulator outputs a low-level pulse from the trigger output probe
under the following three conditions. When using this pulse as an oscill oscope trigger input signal,
it becomes easy to adjust the user system hardware.

e Cyclereset
*  Trace condition satisfaction (When trigger output is specified)
*  Hardware break condition satisfaction

In the following state, the emulator always outputs alow-level signal from the trigger output probe:
e Command input wait state

Cycle Reset: The emulator outputs alow-level pulse from the trigger output probe with the same
timing as the RES input signal to the MCU. Cyclereset is specified with the GO command.

Trace Condition Satisfaction: When the trigger output is specified using the
TRACE_CONDITION command, alow-level pulseis output from the trigger output probe at bus
cycles corresponding to the specified condition. The trigger signal is output from the end of the
corresponding bus cycle until the end of the next bus cycle. If the conditions are satisfied in
consecutive bus cycles, the trigger output remains low.
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Hardware Break Condition Satisfaction: During emulation, alow-level pulse is output from the
trigger output probe at the end of the bus cycle during which the hardware break condition is
satisfied. The EXECUTION_MODE command can be used here to specify whether abreak isto
occur when the hardware break condition is satisfied. When the hardware break condition is
satisfied with break specified, the emulator enters the command input wait state, and the emulator
begins to output a continuous low-level signal. Specify the hardware break condition and the
emulation mode with the BREAK_CONDITIONL1 to 6 and the GO command, respectively. When a
sequential break condition is specified in GO command emulation mode, the emulator outputs a
low-level pulse when each condition is satisfied.

Figure 1-29 shows the output timing.

is satisfied; break occurs)

T1 T2—> T1 T2 T1 T2 T1 T2

0 [ S I I O
Address X )¢ 1 |
AS I L [ R I
TRIG o 160 ns

L . 100
(Trace condition is satisfied) 4:’”31
< 130 ns

TRIG . ¢ 100 ns ) I
(Hardware break condition 1
is satisfied; no break occurs) | 130 ns 350 ns
TRIG = . 100ns N
(Hardware break condition = —

Condition: 2-state cycle, 20-MHz clock

Figure1-29 Pulse Output Timing

Note: The pulse output timing and pulse width depends on the specified condition, as shown

in figure 1-29.

Command Input Wait State: The emulator always outputs alow-level signal from the trigger
output probe in command input wait state.
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1.9 Memory Access Function

Memory Management: The MCU can handle a maximum of 16 Mbytes of actual memory space.
The emulator manages this space in 128-kbyte or 1-Mbyte units with the following memory
attributes.

e User memory (User system memory)

e Emulation memory (512-kbyte standard memory and 1-Mbyte or 4-Mbyte optional memory)
e Write-protected memory

e Access-prohibited memory (guarded memory)

For details, refer to section 3, MCU Function Support, and section 7.2.27, MAP.

Memory Display, Modification, and Transfer: Memory display, modification, and transfer are
done, using the following commands.

ASSEMBLE DATA_CHANGE DATA_SEARCH
DISASSEMBLE DUMP FILL

MEMORY MOVE MOVE_TO_RAM
LOAD SAVE

FILE_LOAD FILE_SAVE

LAN_LOAD LAN_SAVE

INTFC_LOAD INTFC_SAVE
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1.10 MCU Control and Status Check

The emulator is capable of switching the clock signal supplied to the MCU, checking normal
operation, and displaying the execution state. This function is effective for debugging the user
system hardware.

Clock Switching: The emulation clock can be supplied from the user system clock (hereafter
referred to as the user clock), the internal clock (8 MHz or 20 MHZz), or the crystal oscillator
installed on the emulator pod. To switch the clock, refer to section 7.2.10, CLOCK, and note the
following.

¢ Whenthe clock is switched, the emulator inputs a RES signal to the MCU. Thisinitializes the
registers.

¢ When the user switchesto the user clock and the user clock signal is not supplied, an error
message is displayed and the internal clock is selected instead.

e Wheninitiating the emulator system program, the emulator selects the MCU clock
automatically in the following order:

— When an external clock is supplied from the user system, selects the user clock
— When acrystal oscillator isinstalled to the emulator pod, selects the crystal oscillator
— Selectstheinterna clock (8 MHz)

Substitution of Internal ROM and RAM: The MCU hasinternal ROM/RAM. The emulator is
forcibly prevented from accessing MCU internal ROM/RAM. These are substituted by off-chip
RAM. The substitute RAM can be accessed in MCU bus cycles. Therefore, it does not affect
realtime emulation.

Note: Inthe MCU extended mode, some areasin memory space ar e assigned to the internal
ROM /external address arealreserved area or theinternal ROM/reserved area. In the
actual MCU, these areas are determined to be the external addressarea or the
reserved area after reset becausetheinitial value of the EAE bit in internal 1/0
register BCRL is 1. Intheemulator, when the ROM sizeis set to 128 kbytes with the
MODE command, the emulator handlesthese areas asinternal ROM if they are
accessed with emulator commands. Therefore, to usethese areas asinternal ROM, be
sureto clear the EAE bit to 0 by user program. When the internal ROM/external
address area/reserved areaisused as an external addressarea, parallel access cannot
be made.

Strobe Signal Output at Emulation Memory Access: When emulation memory is accessed, the
emulator outputs the address but does not output the strobe signals (AS, RD, HWR, and LWR
signals). When the user system needs the strobe signals for the bus cycle that accesses memory,
specify the strobe signal output with the EXECUTION_MODE command. In this case, the user
WAIT signal input is also enabled. For details, refer to section 7.2.17, EXECUTION_MODE.
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Check of the /O signals. The emulator checks the connection with the user system at system
initiation. By this check, abnormalities such as short circuits of user system interface signals can be
detected. The signals to be checked are as follows:

RES, STBY, BREQ, WAIT, IRQO to IRQ7, and NMI
The CHECK command can check the same signals that are checked at system initiation.

Note: ThelRQOtoIRQ7 are checked only in the H8S/2655 series; they are not checked in
the H85/2245 series.

Emulator Execution Status Display: The emulator can display the execution status information
listed in table 1-6. To display the execution status, use the STATUS command.

Table1-6 Execution Status Display

Operation Status

Radix type

Number of breakpoints specified with the BREAK command
BREAK_CONDITIONL1 to 6 command specification
TRACE_CONDITION command specification

Host computer interface conditions

Number of defined symbols

Number of defined line number symbols

Information displayed with the STEP_INFORMATION command during STEP and STEP_OVER
command execution

Address range displayed with the STEP command

Type of clock specified by the CLOCK command

File name or printer that outputs the CRT displayed contents
Coverage function display

Remaining emulation memory
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1.11 Emulation Monitoring Function

The emulator monitors the emulation status such as memory accesses or user program execution.
Two kinds of status are monitored.

e MCU operating status
e User system power and clock status

MCU Operating Status: When executing the program with the GO command, the emulator
monitors the execution status every 200 ms. When the status changes, the execution status display is
updated. With this function, the user can observe the progress of the program. Table 1-7 shows the
execution status to be displayed. The execution status cannot be output to a printer or file assigned
with the PRINT command. For details, refer to the description on execution status display, in
section 7.2.21, GO.

Table 1-7 Operating Status Display

Display Meaning
** PC=XXXXXXXX [YYYYYY = 2z2zZ]
(@) (b) (o)
(a) Program fetch address Current program fetch address is displayed.
(b) Memory address When specifying option TM with the GO command, the specified
(c) Memory contents memory address and its contents are displayed.
**\/CC DOWN User system Vcc (power voltage) is off. The user program stops.
* RESET RES signal is low. The MCU has been reset.
** WAIT A = XXXXXXXX WAIT signal is low.

xxxxxxxx: Address bus value The address bus value is displayed.

* HARDWARE STANDBY STBY signal is low. However, because STBY signal is not input to
the MCU, the MCU is not in hardware standby state and is
operating. Only this message is displayed.

* SOFTWARE STANDBY MCU is in software standby state.

** SLEEP MCU is in sleep state.

* BREQ BREQ signal is low.

* BACK BACK signal is low.

** TOUT A=XXXXXXXX Bus cycle has stopped for 1.28 ms or more.

xxxxxxxx: Address bus value The address bus value is displayed.
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User System Power and Clock Status: The emulator monitors the user system power and clock
status. If the user system power is off or the clock stops when the MCU clock is set to USER with
the CLOCK command, the emulator executes the following operation according to the emulator

status.

Table1-8 Operation at Power-Off

Operation Status

Emulator Operation

At initiation User system power is off

(XTAL and user clock installed)

User system power is off

(XTAL not installed, user clock installed)

Waits for user system power to be turned
on, after which the emulator is initiated with

the user clock.

User system power is off

(XTAL installed, user clock not installed)

Waits for user system power to be turned
on, after which the emulator is initiated with
the user clock.

After initiation Command input wait state

Displays *** VCC DOWN and enters
command input wait state. After the

user system power is turned on, RESET
IN BY E7000! is displayed. The emulator
is reset and re-enters command input wait
state (no change in clock source).

During user program execution

and while in parallel mode

Displays *** VCC DOWN and stops GO
command execution. After the user
system power is turned on, RESET IN BY
E7000! is displayed. The emulator is reset
and enters command input wait state

(no change in clock source).

Notes: 1. User-system power-off isdetected at about 2.0V.
2. When theuser system interface cableis connected to the emulator, power must be
supplied from the cable head. Thus, when using the emulator on its own (stand-
alone mode), be sure to disconnect the user system interface cable.

1-47



1.12 Setting Operating Voltage and Oper ating Frequency

The emulator executes user programs within the operating voltage range from 2.7V to 5.5V
supplied from the user system. Specify the combination of the operating voltage and the operating
frequency according to figure 1-30.

Note: Theemulator monitorsthe operating voltage from the user system and whether the
user system interface cable is connected. When using the emulator on its own (stand-
alone mode), be sureto disconnect the user system interface cable from the emulator
pod connector.

V)
55
45
Operating
voltage
3.0
2.7
0
0 0.032 10 20 (MHz)
Operating frequency
I:] Allowable operating range

Figure1-30 Relation between Operating Voltage and Operating Frequency
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1.13 Symbolic Debugging

The emulator has a symbolic debugging function which uses the source program symbols (variables
and line numbers). This function is explained below.

1.13.1 Symbol Definition
Definition Methods: There are three ways to define symboals.

e Load of load module with debugging information
A linkage editor can be used to create aload module containing information for debugging
(SY SROF-type load module). Symbols can be defined by loading such a module with the
LOAD command.

e SYMBOL command
Symbols can be defined with the SYMBOL command. In this case, the symbol attributes are
defined as label.

e ASSEMBLE command
Label names are defined using the ASSEMBL E command.

Symbol Attributes: Table 1-9 lists the attributes of the symbols which may be defined within the
load module (SY SROF type) debugging information.

Table1-9 List of Symbol Attributes

Iltem Attributes

Symbol type Function name

Structure name

Label name

Variable name (Simple variable, pointer variable, array)

Line number

Allocation type External static variable

Internal static variable

Variable type Character

Integer

Pointer
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Symbol Names and Abbreviations: Symbols within load module debugging information are
nested. Use aslash (/) to separate the different parts of a symbol in this nested structure. The basic
symbol format is shown below.

— Basic symbol format

I<unit name>/<function name>/<variable name>
— Line number symbol

& <unit name>/<line number>

To simplify the nested structure, abbreviations can be defined for symbol names up to a specific
level in anested structure.

1.13.2 Symbol Reference

Using Symbolsin Commands: A symbol can be used as an address or datain acommand after it
has been defined by the SYMBOL command. In this case, the value of the symbol is treated as the
input value.

Referring to Symbol Contents: If asymbol isinput in the following format in command input wait
state, the symbol’ s contents are displayed:

:I<symbol name>
If the D option is specified, it will be displayed in decimal.

:I<symbol name> D D: Option for symbol value in decimal
1.13.3 Symbol Deletion

The symbol deletion function of the SYMBOL command deletes al symbols at the same time.
Specific symbols cannot be deleted.
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1.13.4 Symbol Display

Displaying Defined Symbols: The SYMBOL command can be used to display either all the
symbols or a specific symbol. This command displays the symbol name, its address, and its
attribute.

During Disassembly: When there are symbols that correspond to labels and operands of absolute
addressing modes (PC relative, absolute address), the symbols are displayed. Symbols
corresponding to immediate data and displacement are not displayed. If the nesting symbol name
exceeds 50 characters, the nest is displayed without the front parts. When abbreviated forms are
defined, the abbreviated symbol names appear in the display. When multiple symbols are defined at
the same address, only one of them will appear in the display.

1.14 Assembly Function
1.14.1 Overview

The ASSEMBLE command enables line assembly as shown in figure 1-31.

User memory

Write to

\ memory
ASSEMBLE

command

Assembly-language source input

Figure1-31 Assembly Function

Refer to section 7.2.4, ASSEMBLE, for command initiation instructions.
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1.14.2 Input For mat
The basic instruction format is as follows.
[<label name>]A<instruction mnemonic>[A<operand>,...A][;<comment>] (RET)

<label name>: A label nameis acharacter string of up to 32 characters. Any character

used in a symbol name can be used, provided that it is an upper-case
character. The label name must start in the first column.

<instruction mnemonic>: Any instruction mnemonic described in the H8S/2600 Series, H8S/2000
Series Programming Manual and any assembler directive listed in table
1-10 can be used.

<operand>: Any mnemonic described in the H8S/2600 Series, H8S/2000 Series
Programming Manual can be used (table 1-11).
<comment>: A character string after a semicolon (;) is considered to be a comment.
[ 1: Memswithin square brackets ([ ]) can be omitted. However, some
<operand> values for specific instructions are required.
A: Indicates a space.

Notes: 1. If noinstruction operation sizeis specified, byte (B) isassumed.

2. Continuation lines cannot be input.

3. Thedefault for radix of constantsis set by the RADIX command. Note that, if the
specified radix is hexadecimal (specified by H), the charactersA toF are
considered to be numbersand cannot be used in a label name without other
alphabetic characters.

Table1-10 Assembler Directives

Directive Operand Description

A.DATA[s]A  <value>[,<value>..] « Reserves an area for initialized fixed-length data. The size
of the area is equal to the unit length given by s: B (byte),
W (word) or L (long word). Default size is B.

« If any <value> exceeds the capacity of the size code (s), an
error occurs.

* Aline can contain up to 40 bytes.

A.RES[.s]A <value> * Reserves an area whose size is equal to <value> times the
unit length given by s: B (byte), W (word) or L (long word).
Default size is B.

* Up to 16-Mbyte area can be reserved at one time.
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Table1-11 Operand Description

Format Addressing Mode Remarks

ERn Register direct ERn: 32-bit register

En En:  16-bit register

Rn Rn:  16-bit register

RnH RnH: 8-bit register

RnL RnL: 8-bit register

@ERnN Register indirect ERnN: Register name

@(d:16, ERnN) Register indirect d: Displacement value

@(d:32, ERN) with displacement ERn: Register name

@ERN+ Register indirect with ERn: Register name
post-increment

@-ERn Register indirect with ERn: Register name
pre-decrement

@aa:8 Absolute address aa: Absolute address value

@aa:16

@aa:24

@aa:32

#xx:8 Immediate data xx:  Immediate data value

#xx:16

#xx:32

@(d:8, PC) PC relative with d: Displacement value

#(d:16, PC) PC: Program counter value

@@aa:8 Absolute address aa: Absolute address value

Notes: 1. For the address value, immediate data value, and displacement value, symbols or
expressions (addition or subtraction) can be used. However, only address values
can be displayed at disassembly.

2. If the immediate data value is different from the specified operation size, an error
occurs.
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1.14.3 Definition of Label Names as Symbols

The names of labels in the assembly-language code are all defined as symbols, which may be used
in each command. In line assembly, a symbol name cannot be defined if it has already been defined.

Symbol table

Source file

0 — —

Figure 1-32 Label Name Definition

The maximum number of labelsis 1,024. However, if symbols have been already defined, the
maximum number is smaller.

1.14.4 Label Name Reference

A label name can be referenced by specifying it in an operand field in an assembly-language source
statement using the following addressing modes:

* PCrelative addressing mode: For instructions BRA, BRN, Bcc, and BSR
e Absolute addressing mode: For instructions other than the above

e Immediate data

¢ Displacement

Forward referenceis possible, but if 128 or more forward-reference labels remain unresolved, an
€rror occurs.

Label names can be referenced without ! within one ASSEMBLE command execution. However,
|abels previously defined with the ASSEMBLE command must be preceded by ! when referenced in
another ASSEMBLE command. Moreover, ! must always be used for 3-bit immediate data. In this
case, symbol value must be already registered.

When a disassembled program is displayed, immediate data and displacement are not displayed in
symbol form.

1.14.5 Disassembly

The emulator has a disassembly function to display user program contentsin mnemonics. This
function is performed with the DISASSEMBL E command and enables to debug without referencing
to aprogram list. For details, refer to section 7.2.15, DISASSEMBLE.

1-54



Section 2 Differences between the Actual MCU
and the Emul ator

2.1 Register Values after Reset

When the emulator system isinitiated, or when the emulator resets the MCU as aresult of a
command, such asthe CLOCK command switching the clock or the RESET command, the general-
purpose registers and part of the control registers areinitialized. Note especially that the ER7 value
isinitialized as shown in table 2-1.

Table2-1 Differences between Initial Values of the Actual MCU and Emulator Registers

Status Register Emulator Actual MCU

Emulator initiation PC Vector address Vector address

(power-on) CCR 10000000 IXXXXXXX

or reset with ERO to ER6 00000000 Undefined

command ER7 Start address of internal I/O — 2 Undefined
EXR 00000111 Undefined
MACH 00000000 Undefined
MACL 00000000 Undefined

Note: Xis an undefined value.

2.2 User Interface

The emulator’ s user system interface is provided with pull-up resistors and a buffer, causing the
signals to be delayed dightly. Also, the pull-up resistors will change high-impedance signalsto
high-level signals. Adjust the user system hardware accordingly. Refer to section 4, User System
Interface.

2.3 Crystal Oscillator

The user caninstall a crystal oscillator into the emulator pod. When using the crystal oscillator, note
that it must have afrequency from 10 MHz to 20 MHz. When using frequencies outside this range,
input the external clock from the EXTAL pin.

2.4 Load Capacitance

Loads applied to the emulator and user system interface cable are larger than those in the actual
MCU. Therefore, buffers must be connected to the user system interface for large capacitance
signals on the user system.
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25 A/D and D/A Converters

Because the user system interface cable, printed circuit boards, and protective circuits are connected
between the MCU in the emulator pod and the user system, the conversion precision is lower than
that of the actual MCU. At final debugging of the user system using the A/D or D/A converter, use
the actual MCU (ZTAT microcomputer chip).

2.6 Write Data Buffer Function

In the actual MCU, the write data buffer function can be used. The write data buffer functionis
valid when an external data cycle is performed. However, when the emulation memory is used, the
emulator uses the internal data bus and the write data buffer function isinvalidated in the emulator.
Therefore, when the write data buffer function is enabled, program execution time using the
emulation memory is different from that using the user memory.

2.7 Internal ROM/External Address Area/Reserved Area

In the MCU extended mode, some areas in memory space are assigned to the internal ROM/external
address arealreserved area or the internal ROM/reserved area. In the actual MCU, these areas are
determined to be the external address area or the reserved area after reset because the initial value of
the EAE bit in internal 1/O register BCRL is 1. In the emulator, when the ROM sizeis set to 128
kbytes with the MODE command, the emulator handles these areas asinternal ROM if they are
accessed with emulator commands. Therefore, to use these areas asinternal ROM, be sure to clear
the EAE hit to 0 by user program. When the internal ROM/external address arealreserved areais
used as an external address area, parallel access cannot be made.
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Section 3 MCU Function Support

The MCU has seven operating modes. These operating modes are supported by the emulator as
described below.

3.1 Operating M ode Setting

The MCU settings such as MCU mode, operating mode, number of pins, and peripheral functions
can be specified using the MODE command. For details on MCU settings, refer to section 4,
Operating Examplesin Part |, E7000 Guide and in Part |1, E7000PC Guide. The following describes
how to specify the operating mode.

Each MCU operating mode can be set by mode setting pins (MDO to MD2) as shown in table 3-1.

In the emulator, two methods for specifying the operating mode are used: one isthe E7000 mode in
which the desired operating mode can be set regardless of the setting of the mode setting pins on the
user system, and the other is the user mode in which the operating mode is determined by the setting
of the mode setting pins on the user system. For details, refer to section 7.2.29, MODE. When the
user system is not connected, the E7000 mode is automatically selected. The emulator can also read
the mode setting pin status of the user system in E7000 mode without affecting the emulator MCU
operating mode.

Table3-1 MCU Operating Mode Selection

Operating Mode MD2 MD1 MDO H8S/2655 Series and H8S/2245 Series

Mode 0 0 0 0 —

Mode 1 0 0 1 Normal extended mode without internal ROM

Mode 2 0 1 0 Normal extended mode with internal ROM

Mode 3 0 1 1 Normal single-chip mode

Mode 4 1 0 0 Advanced extended mode without internal ROM (16 bits)
Mode 5 1 0 1 Advanced extended mode without internal ROM (8 bits)
Mode 6 1 1 0 Advanced extended mode with internal ROM

Mode 7 1 1 1 Advanced single-chip mode

The MCU mode, operating mode, number of pins, and peripheral functions previously set can be
saved to the configuration file in the emulator system disk. When initializing with this disk, the
emulator initiates the system with the settings specified with the MODE command. When the
operating mode is set with the MODE command, the emulator system program terminates and must
be restarted.

3-1



3.2 Memory Space

The MCU has a maximum memory space of 16 Mbytes, within which memory can be set in units of
128 kbytes (in units of 1 Mbyte on an optional emulation memory board).

U: User system memory
S.  Standard emulation memory
E: Optiona emulation memory

A write-protected area and an access-prohibited (guarded memory) area can be each allocated to
memory in minimum units of 128 kbytes.

W: Write-protected
G: Access-prohibited

The above attribute settings are valid in external memory area only; they areinvalid in the internal
ROM, internal RAM, and internal 1/0 area.

3.2.1 Internal ROM Area

The emulator includes substitute RAM for the MCU internal ROM. In operating modes including
internal ROM, the substitute RAM is accessed if an attempt is made to access the internal ROM,
regardless of the MAP command attribute settings.

In addition, the internal ROM area access differs between user program execution and the emulator
commands.

 Access by user program execution: Read only, write disabled (program is terminated if
attempted.)
* Access with an emulator command: Read/write enabled

Therefore, the internal ROM contents can be changed or an object program can be loaded using
commands such as MEMORY and LOAD, but they cannot be rewritten from the user program. If
thisis attempted, the user program is terminated.

The interna ROM area is accessed in one state.

Note: Inthe MCU extended mode, some areasin memory space ar e assigned to the internal
ROM /external address area/reserved area or theinternal ROM/reserved area. In the
actual MCU, these areas are determined to be the external address area or the
reserved area after reset becausetheinitial value of the EAE bit in internal 1/0
register BCRL is 1. Intheemulator, when the ROM sizeis set to 128 kbytes with the
MODE command, the emulator handlesthese areas asinternal ROM if they are
accessed with emulator commands. Therefore, to use these areasasinternal ROM, be
sureto clear the EAE bit to 0 by user program. When theinternal ROM /exter nal
address area/reserved areaisused as an external addressarea, parallel access cannot
be made.
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3.2.2 Internal RAM Area

The emulator includes substitute RAM for the MCU internal RAM. When the internal RAM is
enabled, if an attempt is made to access addresses H'F800 to H'FBFF (H'FFF800 to H'FFFBFF in
advanced mode) in the internal RAM, the internal RAM is accessed, and if an attempt is made to
access the other areas of the internal RAM, this substitute RAM is accessed regardless of the
memory attribute set with the MAP command. In addition, the user program is not terminated even
if theinternal RAM areaiswritten to or accessed by the user program while the attribute setting is
write-protected (attribute W) or access prohibited (attribute G). To break the user program when the
internal RAM areais written to or accessed, use the BREAK_CONDITION1,2,3,4 commands.

Theinternal RAM area can be accessed by the user program and with the emulator commands, and
can be accessed in one state.

If theinterna RAM isdisabled, it isused as an external area.
3.2.3 Internal I/O Area

If an attempt is made to accesstheinternal 1/0 area, the internal 1/O areain the MCU installed in the
emulator is accessed regardless of the memory attribute set with the MAP command. In addition,
the user program is not terminated even if the internal 1/O areais written to or accessed by the user
program while the attribute setting is write-protected (attribute W) or access prohibited (attribute

G). To break the user program when the internal 1/O areais written to or accessed, use the
BREAK_CONDITION1,2,3,4 commands.

Theinternal 1/0 area can be read from or written to by the user program or with emulator
commands. When writing to the internal 1/0 areawith an emulator command (MEMORY
command), the following warning message is displayed and the emulator starts writing without
verifying.

*** 86: INTERNAL 1/0O AREA

3.2.4 Unusable Area (Only in Single-Chip M ode)

In the emulator, emulation memory can be allocated to the unusable areain single-chip normal
mode and single-chip advanced mode. In this case, this area can be read from or written to by the
user program or with emulator commands. If the emulation memory is write-protected, the user
program is terminated if this areaiswritten to by the user program.

Such areas can be used as work memory for debugging the user program, but they cannot be
accessed in the actual MCU. After debugging is completed, change the program so as not to access
unusable aress.
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3.2.5 External Memory Area

The MCU external memory area can be set with all memory attributes that the emulator supports.
Memory corresponding to the allocated attributes can be accessed by the user program or with
emulator commands.

The emulator controls memory areas in memory block units as shown in figure 3-1. The user system
memory and the emulation memory (standard and optional emulation memory) in the emulator

cannot be allocated in the same block; the same type of memory can be allocated in the same block.

H000000 [T H'000000"

- SBO 128 kbytes
E.%,g,oz?:?:o,: LBO 1 Mbyte | H'01FFFF d
H'200000 ' H'020000

2 Mbytes | 128 kbytes
HarFrFFr| Bl y \ H'03FFFF SB1 d
H'400000 \ H'040000
LB2 2 Mbytes H SB2 128 kbytes
H'5FFFFF | H'05FFFF
H'600000 ' H'060000
LB3 2 Mbytes \ SB3 128 kbytes
H'7FFFFF | H'07FFFF
H'800000 v H'080000
LB4 2 Mbytes \ SB4 128 kbytes
H'9FFFFF v HO9FFFF
H'A00000 Y H0A0000
LB5 2 Mbytes v SB5
H'BFFFFF . HOBFFFF 128 kbytes
H'C00000 \  H'0C0000
LB6 2 Mbytes : SB6
H'DFFFFF Y Y H'ODFFFF 128 kbytes
H'E00000 ' H'0E0000
LB7 2 Mbytes H SB7 128 kbytes
H'FFFFFF “HOERERR
Figure3-1 Memory Blocks

Note: Inthe MCU extended mode, some areasin memory space ar e assigned to theinternal
ROM /external address area/reserved area or theinternal ROM/reserved area. When
the ROM sizeis set to 128 kbyteswith the M ODE command, the emulator handles
these areas asinternal ROM if accessed with emulator commands. Therefore, in this
state, these areas cannot be used as external addressareas. To usethe areas as
external address areas, set the ROM sizeto 64 kbytes with the MODE command.
When these areas are used as external address ar eas, parallel access cannot be made.
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3.2.6 Reserved Areas

When using the emulator, emulation memory can be allocated to reserved areas, which can be
accessed by either the user program or emulator commands. If the emulation memory attribute is set
to write-protected, however, user program execution stops when this areais written to by the user
program.

Note, however, that the actual MCU does not have such reserved areas. Therefore, these areas can
be used only as work memory for debugging the user program, but they cannot be accessed in the
actual MCU. After debugging is completed, change the program so as not to access reserved areas.

Reserved areas are accessed in the same way as external memory areas.

Note: Inthe MCU extended mode, some areasin memory space are assigned to theinternal
ROM /external address area/reserved area or theinternal ROM/reserved area. When
the ROM sizeis set to 128 kbytes with the MODE command, the emulator handles
these areas asinternal ROM if accessed with emulator commands. Therefore, in this
state, these areas cannot be used as external addressareas. To usethe areas as
external address areas, set the ROM sizeto 64 kbytes with the MODE command.
When these areas are used as external address ar eas, parallel access cannot be made.
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3.3 Low-Power Modes

For reduced power consumption, the MCU has middle speed, sleep, module stop, hardware standby,
and software standby modes.

3.3.1 Hardware Standby Mode

The hardware standby mode is switched by the STBY signal input. However, since the STBY signal
from the user system is not input to the MCU, the emulator does not support this mode.

The status of the STBY signal sent from the user system can be monitored.
3.3.2 Sleep and Softwar e Standby M odes

These modes are switched by executing the SLEEP instruction, and are cleared by break condition
matching (including break key input) as well as by normal clear sources, and program breaks.

Trace information is not acquired during these modes.

Notes: 1. When restarting after a break, the user program will restart at theinstruction
following the SLEEP instruction.
2. During sleep mode, if the user accesses or modifiesthe memory in parallel mode,
the sleep modeis cleared and the user program execution continues from the
instruction following the SLEEP instruction.

3.3.3 Medium-Speed and Module Stop M odes

These modes are switched by the settings of the /O registersin the MCU: the emulator does not
control these modes.
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3.4 Interrupts

During emulation, the user can interrupt the MCU. If an interrupt occurs while the emulator is
waiting for command input, whether the interrupt is enabled or disabled can be selected.

When Interrupts Are Not Processed: Generally, interrupts are not processed in command input
wait state. However, if an edge sensitive internal or external interrupt occurs while the emulator is
waiting for command input, the emulator latches the interrupt and executes the interrupt processing
routine when the GO command is entered.

When Interrupts Are Processed: Interrupts can be processed in command input wait state by
using the BACKGROUND_INTERRUPT command. A loop program is executed in the background
in command input wait state, and when an interrupt occurs, the processing for the interrupt starts.
For details, refer to section 7.2.5, BACKGROUND_INTERRUPT.

Notes: 1. Theloop program specified by the BACKGROUND_INTERRUPT command
must be stored in theinternal RAM area.
2. Ininterrupt processing, hardwar e break, software break, and accessto thewrite-
protected area or guarded area are detected and a break occurs.
3. Information on interrupt processing cannot betraced.

3.5 Control Input Signals (RES, WAIT, BREQ)

The MCU control input signals are RES, WAIT, and BREQ. The RES signal isvalid only during
emulation with the GO command. The WAIT and BREQ signals are valid during emulation with
the GO, STEP, or STEP_OVER command. Therefore, while the emulator is waiting for command
input, the user cannot input RES, WAIT or BREQ signals to the MCU. BREQ signals can be
masked using the EXECUTION_MODE command.

3.6 Watchdog Timer (WDT)

The WDT only operates during emulation (by the GO, STEP, or STEP_OVER command), and does
not operate when the emulator is waiting for command input. The timer stops at a break and
resumes when emulation restarts.

3.7 16-Bit Timer Pulse Unit (TPU) and 8-Bit Timer

The TPU and 8-bit timer operate during the command input wait state as well as during emulation.
Even if the user program has stopped when a break condition is satisfied after the user program has
been started with the GO command, the TPU and 8-bit timer continue to operate. Therefore, the
timer pins are valid even when the user program has stopped. The user can rewrite the timer
registers with the MEMORY command.
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3.8 Serial Communications I nterface (SCI)

The serial communications interface signals are connected to the user system directly from the
MCU on the emulator pod. Therefore, the interface is valid during the emulator command input wait
state as well as during emulation. For example, when writing data to the transmit data register
(TDR) with the MEMORY command, datais output to the TXD line after the serial communication
interface output has been prepared.

3.9 Programmable Pulse Generator (PPG)

The PPG operates during the command input wait state as well as during emulation.

3.10 DMA Controller (DMAC)

The DMAC operates during the command input wait state as well as during emulation. When a
transfer is requested, the DMAC executes a DMA transfer.

3.11 Data Transfer Controller (DTC)

The DTC operates during the command input wait state as well as during emulation. When a
transfer is requested, the DTC executes aDTC transfer.

Note: TheDTC isconnected to the area from address H'F800 to H'FBFF (H'FFF800 to
H'FFFBFF in advanced mode) in theinternal RAM through a 32-bit bus. Therefore,
for the transfer s between the high-order 16 bits of the DTC and the internal RAM,
trace information cannot be acquired and no break can be generated.
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3.12 BusController
3.12.1 Wait

The MCU wait state controller has a programmable wait mode and aWAIT pin input mode. The
programmable wait mode is valid when the emulation memory or user external memory is accessed,
but input to the user WAIT pinisonly valid when user external memory is accessed. However, the
EXECUTION_MODE command can be used to enable input to the user WAIT pin during
emulation memory access cycles. When optional emulation memory is accessed, one wait state is
awaysinserted to three states, and the input to the user WAIT pinisignored. The input to the user
WAIT pin isaways enabled during refresh cycles.

3.12.2 Refresh

The refresh controller always operates in the emulator. Refresh cycles are executed even in the
emulator command input wait state (trace information is not acquired).

3.12.3 Write Data Buffer Function

With the emulator, the write data buffer function can be used, except for access to the optional
emulation memory. Use the standard emulation memory when using the write data buffer function.

3.12.4 BCRL EAE Bit

Some areas in MCU expanded mode are specified as an internal ROM/external address
arealreserved area or an internal ROM/reserved area. To use these areas asinternal ROM, the EAE
bit of the BCRL, which isan internal /O register of the MCU, must be set to 0.

The emulator cannot check the EAE bit value set by the user, and therefore, access to these areas
with emulator commands is made to internal ROM. On the other hand, access with a user program
can be made to the area specified by the EAE bit value: the external address area/reserved area
when EAE is 1, and the internal ROM when EAE is 0. For example, a program isloaded into
internal ROM but when the program is executed, the area specified by the EAE bit valueis
accessed. To use these areas asinternal ROM during user program execution, the EAE bit must be
cleared to O during reset processing by user program.

To use these areas as an external address area/reserved area, change the ROM size to 64 kbytes with
the MODE command. In this case, parallel access cannot be performed.
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3.13 1/O Port

The MCU 1/O port can be used as peripheral module input/output pins or as an address/data bus. It
is specified as I/O port pins according to the operating mode or internal register settings. The 1/0
port pins are also valid in the emulator command input wait state or during emulation.

The /O port pins can be read from and written to by the MEMORY command.

3.14 A/D and D/A Converters

Analog /O pins are directly connected to the user system from the MCU installed in the emul ator.
Therefore, they are valid in the emulator command input wait state as well as during emulation.

The A/D and D/A converters also have AVcc, AVss, Vref, and ADTRG pins. Because these
converters operate with a special power supply, connect AV cc (power supply pin) and Vref
(reference voltage pin) to the A/D and D/A conversion power supply and the reference power
supply on the user system.

Notes: 1. Even when not using the A/D and D/A converters, connect the AVcc and Vref pins
toVcc.

2. Becausetheuser system interface cable, printed circuit boards, and protective
circuits are connected between the MCU in the emulator pod and the user system,
the conversion precision islower than that of the actual MCU. At final debugging
of theuser system using the A/D or D/A converter, usetheactual MCU (ZTAT
microcomputer chip).
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Section4 User System Interface

The emulator is connected to the user system with the user system interface cable. Probe signal trace
and break can be enabled by connecting eight external probes to the user system.

User System Interface Circuits: The circuits that interface the MCU in the emulator to the user
system include buffers and resistors, as described below. When connecting the emulator to a user
system, adjust the user system hardware compensating for FANIN, FANOUT, and propagation
delays. Table 4-1 shows the bus timing for the signals that exceed the MCU AC timing
specifications when the emulator is used. The other signals satisfy the MCU AC timing
specifications.

The valuesin table 4-1 were obtained when using the emulator. These values are only reference
values and not guaranteed values. Taking thisin consideration, adjust the user system hardware

Table4-1 BusTiming

Parameter MCU Specification (ns) Emulator Specification (ns)
tRDS (5 V, 18-MHz operation) 15 (min) 39 (typ)
tACC1 (5 V, 18-MHz operation) 50 (max) 37 (typ)
tACC2 (5 V, 18-MHz operation) 105 (max) 93 (typ)
tACC3 (5 V, 18-MHz operation) 20 (max) -5 (typ)
tACC4 (5 V, 18-MHz operation) 80 (max) 50 (typ)

Refresh Controller Bus Timing

Parameter MCU Specification (ns) Emulator Specification (ns)
tRAH (5 V, 18-MHz operation) 20 (min) 8 (typ)

tRAC (5 V, 18-MHz operation) 70 (max) 55 (typ)

tAA (5 V, 18-MHz operation) 45 (max) 39 (typ)

tCAC (5 V, 18-MHz operation) 25 (max) 16 (typ)

tWDS3 (5 V, 18-MHz operation) 40 (max) 20 (typ)

Figures 4-1 and 4-4 show the bus timing. Figure 4-5 shows the circuits that interface the emul ator to
the user system.
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MCU User system

AVCC _T_ P AVCC
; 0.022
Vref B vref
i 0.022 L
P47-P40 B P47-P40

1
AVSS — ;

— AVSS
777

é 70
PA7-PA4 : MAVZE e PAA-PAT
P67-P64 ABT16373 —T—. P67-P64

P17-P10 553:558
p27-P20 P35-P30
P 47k0 PE3-Po0
P63-P6( 22 Q PA3-PAQ
PA3-PAO T MM -

PB7-PBO peI-PRY
PC7-PCO PD7-PDO
PD7-PD0 PE7-PEQ
PELEED o ERA
PG5-PGO PGS-PGO

Note: UVCC is either of the following:

« User system VCC when the user system is connected via the user system interface cable
« 5-V emulator power when the user system interface cable is not connected

Figure4-5 User System Interface Circuits
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MCU

PF2,PF

MD2-0

STBY

EXTAL

XTAL

UVvVCC
47 kQ
% 22Q
AV‘\N >
ABT16244 i
UvCcC
HD151015
ABT16244 47 kQ
22Q
MWAN—
UVCC UVCC
ACT16244 47 KQ
? 22Q
- — i A
ACT16244 747
HG62S058]
UvCccC
HD151015 EPM7128 ABT16244 47 KO
22Q
L] L] 747.
— NC

Notes: 1.

UVCC is either of the following:

User system

PF2,PFO

MD2-0

EXTAL

« User system VCC when the user system is connected via the user system interface cable
« 5-V emulator power when the user system interface cable is not connected

N

EPM7128 is an EPLD manufactured by Altera Corporation.

3. The emulator and the user system interface cable have load capacitance. If the load
capacitance on the user system is larger, connect EXTAL through a buffer.

Figure4-5 User System Interface Circuits (cont)
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MCU

RES

NMI

uvccC

uvCcC

HD151015 EPM70325cT14ACTL 47kQ

ACT16244

HD151015 £ppm7128

ACT16244

ACT16244

HG62S058

<t

ACT16244

ACT14 ACT14

22Q

UvCC

AQV251A

User system

RES

NMI

il

0.022p_—

T

0.022

ABT16244

{]

Notes: 1. UVCC is either of the following:
« User system VCC when the user system is connected via the user system interface cables

« 5-V emulator power when the user system interface cable is not connected

HD151015

— (VCC)

B  User VCC

UVCC 7"/7_> GND

47 kQ
22Q
UvCC
47 kQ
22Q

2. EPM7032 is an EPLD manufactured by Altera Corporation.

w

4. User VCC is the user system power supply.

(VCCQ) is 5-V emulator power supplied from the E7000 or E7000PC.

External
probe
EXT8-1

Trigger
output
probe

Figure4-5 User System Interface Circuits (cont)
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Section 5 Troubleshooting

The emulator internal system test checks the emulator'sinternal RAM and registers at power-on and
at system program initiation.

Section 5.1 describes the emulator internal system test when using the E7000 emulator
(HS7000EST01H), and section 5.2 describes the test when using the E7000PC emulator
(HS7000ESTP1H).

5.1 Internal System Test Using the E7000

Internal System Test at Power-On: The E7000 checksitsinternal RAM and registers at power-on.
While tests are in progress, the following messages are displayed:

E7000 MONI TOR Vn. m
Copyright (C 1991 Hitachi, Ltd. @
Li censed Material of Hitachi, Ltd.

TESTI NG .
RAM 0123
**  E7000 SYSTEM LOADI NG ** ©
*** FD NOT READY
START E7000

. START E7000
RELOAD & START E7000
BACKUP FD
FORMAT FD
SET LAN PARAMETER
START DI AGNOSTI C TEST
(SIRIB/FILIT) ?

(d)

A rTMwxIowm

(@) E7000 monitor start message
(b) Internal RAM and registers are being tested.

* A number from 0 to 3is displayed as each of the four internal RAM blocks has been tested.
If an error occurs, the address, write data, and read data are displayed as follows:

** RAM ERROR ADDR=XXXXXXXX W-DATA=XXXXXXXX R-DATA=XXXXXXXX

No datawill be displayed if an error does not occur.
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« After RAM testing is completed, the registers are tested. If an error occurs, the following
message is displayed:

*** xxxx REGISTER ERROR W-DATA=xx R-DATA=xx
xxxx: Name of E7000 internal register where an error occurs
No datawill be displayed if an error does not occur.

(c) E7000 system program is being loaded. If the E7000 system disk is not inserted, the E7000
monitor enters command input wait state.

(d) The E7000 monitor isin command input wait state.

Note: Operation continuesif an error occursin step (b) or (c), but the error should be
investigated according to section 5.3, Troubleshooting Procedure, without loading the
E7000 system program.

Internal System Test at E7000 System Program I nitiation: The E7000 system program performs
internal system tests, mainly on the E7000 registers, at itsinitiation.

**  E7000 SYSTEMLQADI NG  **

HBS xxxx E7000 (HSxxxxBEPD70SF) Wn. m
Copyright (Q Htachi, LTD 199X @
Li censed Material of Htachi, Ltd.

LAN | P ADDRESS FI LE LQAD NG (b
GONFl GURATI ON H LE LQADI NG (c)
HARD WARE REA STER READ WR TE GHECXK (d)
PCD SYSTEM LOMD NG ©
EMULATCR PCD TEST (f)
** RESET IN BY E7000 ! N

AOCX = xx ME _ ©
CPU MIDE=HBS xxxx CPERATI ON MIDE=x( MX- x=X) MDE SET=XXXXX 1 (h)

Pl N MIDE=xxx/ xxx | NTERNAL ROM S| ZE=xxxxB | NTERNAL RAM Sl ZE=xxB

ADC MIDE=XxxxXX DMAC MIDE=xxxxxX REFRESH MIDE=XXXXXX

SO CGHANNEL=xCH 16BI T TI MER MIDE=TPW- X |
FAI LED AT XXXX 0)
REMAI NS EMULATI ON MEMORY S = XXXXXX/ E = XXXXXX )

WARM CR GOLD START

filename : WARM START ®
return : QOLD START

(file name / return) ?



@
(b)

(©

(d)

E7000 system program start message. Vn.m indicates the version number.

IP address information file for the host computer connected viathe LAN interfaceis being
loaded. If an invalid | P address information file is assigned, the following message is displayed:

LAN 1/0O ERROR (EOxx)
socket library error n: <error message>

xx: Current processing (refer to table 12-6 in section 12, Error Messages)
n: Error code (refer to table 12-5 in section 12, Error Messages)
<error message>: Refer to table 12-5 in section 12, Error Messages

If an error message that is not shown in table 12-5 in section 12, Error Messages is displayed,
the error may have occurred in the host computer connected via the FTP interface. Also check
the host computer.

Configuration file is being loaded. If an invalid configuration file is assigned, the following
message is displayed:

*¥*% BAINVALID CONFIGURATION FILE

If no configuration fileis contained in the system disk, the following message is displayed:
*** B5:CONFIGURATION FILE NOT FOUND

At thistime, an unavailable system disk is inserted. Change system disks and re-initiate.

The E7000 control registers are being checked. If an error occurs, one of the following
messages is displayed:

** xxx REGISTER ERROR W-DATA = xxxx R-DATA = XxxX 0]
** BREAK MEMORY ERROR ADDR = xxxx W-DATA =xxxx R-DATA =xXxxxx (i)
** SHARED RAM ERROR ADDR = xxxxxx W-DATA = xXXxXxxxX R-DATA = XXXXXXXX (iii)

(i) A write verification error occurred in one of the following E7000 internal registers: RAR,
TCR, BQR, TSR, TBM

(it) Anerror occurred in break memory

(iii) An error occurred in the shared RAM

(e), (f) The emulator pod program is bein loaded and the emulator pod is being tested. If an error

occurs, the following message is displayed:

*** INVALID EMULATOR POD! (i)
*** EMULATOR POD NOT READY ! (i)
*** EMULATOR POD ERROR CODE=xx (iii)
*** EMULATOR POD SYSTEM FILE NOT FOUND (iv)
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(i) Theincorrect MCU emulator pod is connected. Please check the MCU type and use the
appropriate E7000 system program, or exchange the emulator pod.

(if) Theemulator pod isnot connected correctly. Connect the emulator pod to the E7000
correctly.

(iii) One of the following errors was generated:

xX: Error code
RE: An error occurred in the emulator pod work RAM
RA: Anerror occurred in shared RAM
RM: An error occurred in the MCU installed in the emulator pod
I0:  Anerror occurred in the internal ROM substitute RAM
IA:  Anerror occurred in theinternal RAM substitute RAM
BK: The BREAK key was pressed, aborting operation

(iv) System programs for the emulator pod are not loaded because the incorrect E7000 system
disk isinserted. Insert the correct E7000 system disk and restart the E7000.

Note: If the(CTRL) + C keysor (BREAK) key ispressed during emulator pod testing,
thetest isaborted (error code BK).

(g9 The MCU isreset, the clock is set, and the specified clock type is displayed.
Note: (g) isnot executed if an error hasoccurred in step (d), (e), or (f)

(h) The settingsin the E7000 such as the selected MCU type and the MCU operating mode are
displayed. To change the settings, use the MODE command. For details, refer to section 7.2.29,
MODE.

(i) MCU pins are being checked. For details, refer to section 7.2.9, CHECK.
Note: (i) isnot executed if an error hasoccurred in step (d), (e), or (f)

(i) Theremaining emulation memory size that can be assigned.

(k) The emulator pod system program isinitiated.

E7000 System Failure: If aninvalid exception occurs during E7000 monitor or E7000 system
program execution, the system shuts down. The following message is displayed:

<exception>  PC=XXXXXXXX
*** E7000 SYSTEM DOWN ***

If an error occurs, re-execute using another system disk. If an error still occurs, inform a Hitachi
sales agency of the error.
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5.2 Internal System Test Using the E7000PC

Internal System Test at Power-On: The E7000PC checksitsinternal RAM and registers at power-
on. Whiletests are in progress, the following messages are displayed:

E7000 MONI TOR Vn. m
Copyright (C 1993 Hitachi, Ltd. @
Li censed Material of Hitachi, Ltd.

TESTI NG

RAM 0123 O
START E7000 ]
S : START E7000
R : RELOAD & START E7000 ©
L : DI SPLAY LAN PARAVETER
T : START DI AGNGSTI C TEST

(SIRIL/T) ? B

(@) E7000PC monitor start message
(b) Internal RAM and registers are being tested.

* A number from 0 to 3isdisplayed as each of the four internal RAM blocks has been tested.
If an error occurs, the address, write data, and read data are displayed as follows:

** RAM ERROR ADDR=XXXXXXXX W-DATA=XXXXXXXX R-DATA=XXXXXXXX

» After RAM testing is completed, the registers are tested. If an error occurs, the following
message is displayed:

*** xxxx REGISTER ERROR W-DATA=xx R-DATA=xx
xxxx: Name of E7000PC internal register where an error occurs
No datawill be displayed if an error does not occur.
() The E7000PC monitor enters command input wait state.

Notes: 1. Operation continuesif an error occursin step (b), but theerror should be
investigated accor ding to section 5.3, Troubleshooting Procedure, without loading
the E7000PC system program.

2. After message (c) isdisplayed, enter Sor R toload the E7000PC system program
that has been installed according to the procedur e described in section 3.4.2,
Installation in Part I, E7T000PC Guide. If the system program isnot correctly
loaded, an error message will be displayed. In this case, check the IBM PC settings.
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Internal System Test at E7000PC System Program I nitiation: The E7000PC system performs
internal system tests, mainly on the E7000PC registers, at itsinitiation.

**  E7000 SYSTEMLOAD NG **

HBY xxxx E7000 ( HSXxxXEPDXXSF) Vh.m
Copyright (Q Htachi, LTD 199x @
Li censed Material of Htachi, Ltd.

CONFI GURATI ON FI LE LOADI NG (b)
HARD WARE REQ STER  READ VR TE GHECK (0
PCD SYSTEM LOM NG (d)
EMULATCR PCD TEST G)
** RESET IN BY E7000 ! )

AO0X = xx ME

CPU MIDE=HBY xxxx CPERATI ON MIDE=X( MX- X=X) MIDE SET=XXXXX
PI N MIDE=xxx/ xxx | NTERNAL ROM Sl ZE=xxxxB | NTERNAL RAM S| ZE=xxB (9)
ADC MIDE=XxXXxXX  DMAC MIDE=xxxxxx REFRESH MIDE=XXXXXX

SO GHANNEL=XCH 16BI T Tl MER MIDE=TPWK- X ]
FAI LED AT XXXX (h)
REMAI NS EMULATI ON MEMORY S= xxxxxx/ E = XXXxxx )

VWARM (R GALD START

filenane : WARM START ()
return : QD START

(file name / return) ?

() E7000PC system program start message. Vn.m indicates the version number.

(b) Configuration fileis being loaded. If aninvalid configuration file is assigned, the following
message is displayed:

*** B54:INVALID CONFIGURATION FILE

If no configuration fileis contained in the directory where the current system is stored, the
following message is displayed:

*** 55:CONFIGURATION FILE NOT FOUND

This message indicates that the system software in the E7000PC is not correct. Re-install the
correct system software and re-initiate the E7000PC.
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() The E7T000PC control registers are being checked. If an error occurs, one of the following
messages is displayed:

** xxx REGISTER ERROR W-DATA = xxxx R-DATA = XXxX 0]
** BREAK MEMORY ERROR ADDR = xxxx W-DATA =xxxX R-DATA = Xxxx (i)
** SHARED RAM ERROR ADDR = xxxxXX W-DATA = XXXXXXXX R-DATA = XXXXXXXX (iii)

(i) A write verification error occurred in one of the following E7000PC internal registers.
RAR, TCR, BQR, TSR, TBM

(it) Anerror occurred in break memory
(iii) An error occurred in the shared RAM

(d), (¢) The emulator pod program is being loaded and the emulator pod is being tested. If an error
occurs, the following message is displayed:

*** INVALID EMULATOR POD! (i)
*** EMULATOR POD NOT READY ! (i)
*** EMULATOR POD ERROR CODE=xx (iii)
*** EMULATOR POD SYSTEM FILE NOT FOUND (iv)

(i) Theincorrect MCU emulator pod is connected. Please check the MCU type and use the
appropriate E7000PC system program, or exchange the emulator pod.

(ii) The emulator pod is not connected correctly. Connect the emulator pod to the E7000PC
correctly.

(iii) One of the following errors was generated:

xX: Error code
RE: An error occurred in the emulator pod work RAM
RA: Anerror occurred in shared RAM
RM: An error occurred in the MCU installed in the emulator pod
I0:  Anerror occurred in the internal ROM substitute RAM
IA:  Anerror occurred in the internal RAM substitute RAM
BK: The BREAK key was pressed, aborting operation

(iv) System programs for the emulator pod are not loaded because the wrong E7000PC system
disk isinserted. Insert the correct E7000PC system disk and restart the E7000PC.

Note: If the(CTRL) + C keysor (BREAK) key ispressed during emulator pod testing,
thetest isaborted (error code BK).

(f) The MCU isreset, the clock is set, and the specified clock typeisdisplayed .

Note: (f) isnot executed if an error hasoccurred in step (c), (d), or (e).
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(g) The settingsin the E7000 such as the selected MCU type and the MCU operating mode are
displayed. To change the settings, use the MODE command. For details, refer to section 7.2.29,
MODE.

(h) MCU pins are being checked. For details, refer to section 7.2.9, CHECK .
Note: (h) isnot executed if an error hasoccurred in step (c), (d), or (€)

(i) Theremaining emulation memory size that can be assigned.

(i) The emulator pod system program isinitiated.

E7000PC System Failure: If an invalid exception occurs during E7000PC monitor or E7000PC
system program execution, the system shuts down, and the following message is displayed:

<exception> PC=XXXXXX
*** E7000 SYSTEM DOWN ***

If an error occurs, re-execute using another system disk. If an error still occurs, inform a Hitachi
sales agency of the error.
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5.3 Troubleshooting Procedure

This section attempts to reduce the time taken by troubleshooting by providing a troubleshooting
Problem Analysis Diagram (PAD, seefigure 5-1).

Asyou work through the diagram:
« Follow theinstructions that request operator assistance or intervention.

* Notethat “system defect” means that the emulator station is malfunctioning. Execute the
diagnostic program as described in the Diagnostic Program Manua (HS2655TMO1ME),
and inform a Hitachi sales agency of the test results in detail because a system defect may
be caused by a number of reasons.
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Yes

Emulator system System
failure? defect
START No - (b) System
Yes - (¢) Yes defect
@ Emulator monitor, Console
message connected
Yes | displayed? correctly?
Power lamp No No Connect
@ on with correctly.
power-on? .
N Defect in source
0 | Check power supply power or emulator
(breaker, fuse, outlet) Yes | power
to emulator. Set power [ Breaker, fuse
Yes supply. fails again ? No — @
Failure Power lamp
occurred? Yes defect
No Emulator
Yes - @ fan working ?
Internal system No Switch
(©) | test at power-on defect
passed?
No System
defect
System Disk is not
@ program system disk:
loaded insert correct
correctly? Yes| disk.

No |One of the System disk load System disk
messages in failed: use another may be
note* displayed? Yes | disk. faulty: use

another
No [FD I/O ERROR ;
displayed? Yes system disk.
No Emulator system
failed?
No System
defect

Figure5-1 Troubleshooting PAD
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Yes -

Internal system
test at emulator

®

intation passed? System
p : defect System
No |Register, Yes defect
break memory, Emulator pod
shared RAM connected
error? Yes | correctly?
Emulator pod No Connect
error? No — () correctly.
Yes - (@
CHECK command User system
Yes passed? Yes | defect
User system No| Without user
Yes |connected? Yes - @ system, CHECK
command
Emulator No | CHECK command passed?
(® |command input passed? No T Svet
correctly? No System dgfestm
No | System defect
defect
System
Yes » (h) Yes| defect

Correct data
transfer between
emulator and

Correct protocol and
baud rate for transfer
between emulator and

host computer? Yes host computer?
Host system No Use correct
connected and protocol and
set up baud rate.
correctly?
No Connect it
correctly.

®

END

Note: If one of the following messages is displayed, check that the correct system disk is set.

FD NOT SYSTEM FD
CONFIGURATION FILE NOT FOUND
INVALID CONFIGURATION FILE
POD SYSTEM FILE NOT FOUND

Figure5-1 Troubleshooting PAD (cont)
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Section 6 Command Input and Display

6.1 Command Syntax

6.1.1 Command Input Format

The emulator command format is as follows:
<command>A<parameter>;<option> (RET)

A: Space
(RET): (RET) key

Note that each command can be specified in abbreviated form.
6.1.2 Help Function

All emulator commands can be displayed by entering the HEL P command. Any command input
format can be displayed by specifying the command name as a parameter as part of the HELP
command.

e Todisplay al emulator commands

: HELP (RET)
<All commands are displayed in their full names and abbreviations>

e Todisplay acommand input format

: HELPA<command name> (RET)
<A command input format is displayed>

In this example, an abbreviation of the command name can be entered as <command name>.
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6.1.3 Word Definition

Constants, symbols, or file names can be entered as command parameters or options. Spaces (A) or
commas (,) can be inserted between words. Words are described below:

Constants: Numeric constants, character constants, and expression can be used as constants.

Numeric constants

The following shows numeric constant formats. A radix is entered at the head of a numeric
constant.

Snnnnnnnn
S. Radix of aconstant
B: Binary
Q: Octd
D: Decima
H: Hexadecimal (At emulator initiation)

Default: Value specified with the RADIX command
nnnnnnnn;  Value based on the radix (4-byte value maximum)

Example: To indicate 100 in decimal:
D'100
If theradix is omitted, the radix specified with the RADIX command is automatically used.

Example: If the radix is omitted while hexadecimal is specified with the RADIX command,
entering 10 means H'10.

Character constants

Enclosed with single or double quotation marks. If a single or double quotation mark is used as
data, add two sequential quotation marks. For example, ' ' ' means the character constant '

(H'27).
Example: 'A' =H'41

Multiple characters can be included inside the quotation marks within the specified data size as
shown below.

Example: 'AB' = H'4142 (2-byte data)
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e Expression

An expression can be described using numeric constants, character constants, symbols, and
operators. As an operator, + (addition ) or — (subtraction) can be specified.

Examples: D'10+H?20  (H'2A)
20—4
1

Note: A hexadecimal constant ishandled as signed 4-byte data. For example,
H'FFFFFFFF is-D'1.

Symbols: There are two types of symbols; symbols defined with emulator's SYMBOL or
ASSEMBL E command and that defined in cross software, such as an assembler or a C compiler.
A basic format for each symbol typeis shown below.

*  Symbols defined with emulator command
I<symbol name>

<symbol name>: A name defined by the emulator's SYMBOL command or ASSEMBLE
command. Note that only the uppercase characters can be defined by the
ASSEMBLE command.

*  Symbolsdefined in cross software

These symbols are divided into two groups; a general symbol indicating alabel name, variable
name, or function name, and aline number symbol indicating an address where the line number
of acompiled or assembled listing fileis located.

— Genera symbol (startswith!)
I<unit name>/<symbol name>/....
— Line number symbol (startswith &)
& <unit name>/<line number>
Examples. !prog/main
Iprog/_sub
&test/100

For details, refer to section 1.12, Symbolic Debugging.
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NOTE

1. Do not usethefollowing characters as symbols:
() +=,=2.1& ¥

2. A symbol name can contain up to 32 characters.

3. Only the externally defined labels used in the assembler or
static symbolsused in the C compiler can be defined.

4. Uppercase lettersand lowercase letters are distinguished.
However, in the emulator command (ASSEMBLE),
a symbol in lowercase |etters cannot be defined.

« Filename

A file name can be specified as a command parameter. The general file name format is as
follows:

<drive name>:<file name>.<extension>

Note that the drive name is specified only in the FILE_COPY command when afloppy disk file
is copied to another floppy disk. For details, refer to section 8.3, Files.

6.2 Special Key Input

The emulator supports special key functions to facilitate keyboard operations. In the following
description, CTRL + X means pressing the CTRL and X keys simultaneously.

6.2.1 Command Execution and Termination

e Command execution (RET) Entersall characters on that line, regardless of the
cursor position, and executes the command.

¢ Command termination CTRL +C, Terminates command execution. All characters
(BREAK) typed so far are lost and the emul ator enters
command input wait state.



6.2.2 Display Control

Display stop

Display restart

Display the previous 16
lines

6.2.3 Command Re-entry

Display last entered line

Display last entered
command

CTRL +S

CTRL+Q

CTRL+P

CTRL +L

<command
name> .

Temporarily stops display. Resumes display by
entering CTRL and Q keys.

Resumes display.

Effective only for the DUMP and TRACE
commands. Displays the 16 lines before the first
line of the current screen and then stops.
Pressing the (RET) key resumes the display.

Redisplays the last line entered. Pressing these
keyswill repeatedly redisplay up to 16 lines and
then returns to the last line again.

When aperiod is entered after acommand,

the previously input parameters of that command
are displayed. If two periods are entered after

a command, parameters of two commands prior to
the entered command are displayed. This key input
is useful for executing commands with the same
options again.

(Example) :D 1000 1010 (RET)
: Execution of another command
:D.(RET)
:D 1000 1010

Displays the parameters specified in the previous
DUMP command execution and enters command
input wait state.
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6.2.4 Cursor Control and Character Editing

Move cursor
backwards

Move cursor to
word starting
position

Delete one character
Cancel line
Advance cursor
Insert space

Tab over

CTRL +H

CTRL+T

CTRL +D

CTRL + X

CTRL +W

CTRL+U

CTRL +1

Moves the cursor one position backwards.

Moves the cursor to the first position of the
word (the first position to the right of the previous
space or the character following the space).

Deletes a character at the cursor position.
Deletes the contents of the entire line.
Moves the cursor one position forwards.
Inserts a space at the cursor.

Moves the cursor to the (10th + 1)th column.
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7.1 Overview

Section 7 Emulation Commands

The emulator provides awide range of functions such as break, trace, performance analysis, and

coverage. Table 7-1 lists the emulation commands that enable these functions.

Table7-1 Emulation Commands

Usable/Unusable

Command Function in Parallel Mode

.<register> Modifies and displays register contents Unusable

I<symbol> Displays symbol value Usable

or &<symbol>

ABORT Terminates emulation in parallel mode Usable

ASSEMBLE Assembles program one line each Unusable

BACKGROUND_ Sets and displays user interrupt accept status Unusable

INTERRUPT in command wait state

BREAK Sets, displays, and cancels software breakpoints  Only display function
is available

BREAK_CONDITION Sets, displays, and cancels hardware break Unusable

1,2,3,4,5,6
BREAK_SEQUENCE

CHECK
CLOCK

COMMAND_CHAIN

CONVERT
DATA_CHANGE
DATA_SEARCH
DISASSEMBLE
DISPLAY_COVERAGE
DUMP

END
EXECUTION_MODE
FILL

GO

HELP

HISTORY

ID

LED1,2,3,4

condition during emulation

Sets, displays, and cancels software breakpoints
with pass sequence specification

Tests MCU pin status
Sets and displays clock

Inputs emulator commands from a file
(only for E7000)

Converts data

Replaces memory data

Searches for memory data

Disassembles and displays memory contents
Displays coverage trace results

Displays memory contents

Cancels parallel mode

Specifies and displays execution mode
Writes data to memory

Executes realtime emulation

Displays all commands and command format
Displays input command history

Displays the emulator program version number

Specifies, displays, and cancels memory content
display on LEDs

Only display function
is available

Unusable

Only display function
is available

Usable

Usable
Unusable
Unusable
Usable
Unusable
Usable
Usable
Unusable
Unusable
Unusable
Usable
Usable
Usable
Usable
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Table7-1 Emulation Commands (cont)

Usable/Unusable

Command Function in Parallel Mode

LED_OUT1,2 Specifies and displays analog output of LED Usable
display data

MAP Specifies and displays memory attribute Unusable

MEMORY Modifies and displays memory contents Usable

MODE Specifies and displays the MCU type and MCU Unusable
operating mode

MOVE Transfers memory contents Unusable

MOVE_TO_RAM Moves ROM contents to standard emulation Unusable
memory

PERFORMANCE_ Specifies, cancels, initializes, and displays Unusable

ANALYSIS performance measurement data

PRINT Sets or cancels output device for command Usable
result display (only for E7000)

QUIT Terminates emulator system program Unusable

RADIX Specifies and displays radix for numeric input Usable

REGISTER Displays register contents Unusable

RESET Resets MCU Unusable

RESULT Displays execution results Unusable

SET_COVERAGE Initializes the coverage trace function Unusable

SHORT_SYMBOL Defines a short format for a symbol and displays Usable
current symbol definition

STATUS Displays emulator execution status Usable

STEP Performs single-step execution Unusable

STEP_INFORMATION  Specifies and displays information during Unusable
single-step execution

STEP_OVER Performs single-step execution except for Unusable
subroutines

SYMBOL Defines, displays, and deletes symbols Usable

TRACE Displays trace buffer contents Usable

TRACE_CONDITION Specifies, displays, and cancels trace conditions Usable
for emulation execution

TRACE_MEMORY Specifies, displays, and cancels trace data Usable
address

TRACE_MODE Specifies and displays trace information Unusable
acquisition mode

TRACE_SEARCH Searches for and displays trace information Usable
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7.2 Emulation Commands

This section provides details of emulation commands in the format shown in figure 7-1.

Command Name « Command Name

Sect.| Command Name | Function Full command name
No. | Abbreviation

Abbreviation

Command Format Abbreviated command name

Function 1 : Command input format * Function
Function 2 : Command input format Command function
. ¢ Command Format
<parameter 1>: Parameter description 1 Command input format for each
<parameter 2>: Parameter description 2 function

« Description
Function and usage in detail

Description
Function 1 Description of function 1 * Notes
Function 2 Description of function 2 Restrictions for using the command.
. If additional information is not
. required, this item is omitted.
*« Examples
Notes Cpmmanq usage examples.
Differs a little in the E7000PC.
Examples

Figure7-1 Emulation Command Description Format
Symbols used in the command format have the following meanings:

[ ]: Parametersenclosed by [ ] can be omitted.
(alb): One of the parameters enclosed by () must be specified.
< > Contentsshownin< > areto be specified or displayed.
....... Theentry specified just before this symbol can be repeated.
A: Indicates a space. Used only for command format description.
(RET): Pressing the (RET) key.

Although underlining is often used throughout this manual to indicate input, it is not used in the
command format sections of these descriptions.
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<register>

7.2.1 <register> Modifies and displaysregister contents
<register>

Command Format

* Modification (direct mode) . .<register>[A<data>] (RET)
¢ Modification (interactive mode) : .<register> (RET)

<register>: Control register or general-purpose register to be modified or displayed.
(Control register) PC, CCR, EXR, MACH, MACL
(General-purpose register) ERO, ER1, ER2, ER3, ER4, ER5, ERG6, ER7 (SP)
RO, R1, R2, R3, R4, R5, R6, R7
EO, E1, E2, E3, E4, E5, E6, E7
ROH, ROL, R1H, R1L, R2H, R2L, R3H, R3L,
R4H, R4L, R5H, R5L, R6H, R6L, R7H, R7L
<data>: Thevalueto be set in the specified register

Note: When H85/2000 is selected asthe M CU with the MODE command, the
MACH and MACL registersdo not exist, and they cannot be specified with
this command.

Description
e Modification
— Direct mode
Sets the specified value in the specified register. SP can be specified instead of ER7.

. .<register> <data> (RET)

— Interactive mode

If no datais specified on the command line with the register, register modification is
performed in interactive mode. In this case, the system displays the current register value
and requests its modification. Registers are processed in the following order (and
processing can begin at any register):

ERO, ER1, ER2, ER3, ER4, ERS5, ER6, ER7 (SP), PC, CCR, EXR, MACH, MACL

Note: In interactive mode, the only general-purposeregister that can be specified is
ERnN.
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Example: To modify registersin interactive mode

. .<register> (RET)
<register> EXXXXXXXX ? RET

<register> SXXXXXXXX ? yyyy (RET)

yyyy <data>: Inputsthe valueto be newly set
.. Terminates the command
A Displaysthe previous register

Only (RET): Does not modify the register; displays the following one

To display all register contents, use the REGISTER command.
Note
Registers are set as follows at emulator initialization:

EROto ER6: H'00000000
ER7 (SP): Interna 1/O start address—2
PC: Reset vector value
CCR: H'80
EXR: H'07
MACH: 00000000
MACL: 00000000

If the MCU isreset by the emulator RESET or CLOCK command, registers are set as follows:

EROto ER6: Value before reset
ER7 (SP): Vaue before reset
PC: Reset vector value

CCR: H'80

EXR: H'07
MACH: Value before reset
MACL: Value before reset

Since the reset values for ERO to ER7, MACH, and MACL in the MCU are not fixed, theinitia

values must be set by a program.
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Examples

1. Toset H'5C60 in the PC, H'FFEQO in the SP, H'FF in R1, and H'11 in R2H, and H'1 in EO, and
then display al registers:

:.PC 530 (RET)

:.SP FFEOO0 (RET)

©.RL FF (RET)

©.RH 11 (RET)

:.BE0 1 (RET)

‘R (RET)

PC=00005C50 COR=80: | ******* EXR=Q7:*****210
MACH=00000000 MACL=00000000

ERO- ER3 00010000 000000FF 00001100 00000000
ER4- ER7 00004000 00005000 00000000 OOOFFEOO

2. To modify the contents of control registersin interactive mode:

.. PC (RET)

PC =00001000 ? 2000 (RET)
R =80: | *******x 2 00 (RET)
EXR =07:*****210 ? . (RET)
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722

I<symbol> or & <symbol>
I<symbol> or & <symbol>

Displays symbol value

Command Format

e Display I<symbol>[AD] (RET)
&<symbol>[AD] (RET)
I<symbol>: Symbol to be displayed
&<symbol>: Line number symbol to be displayed
hexadecimal.)
Description
* Display

D: Specifiesdisplay of datain decimal. (If D is omitted, datais displayed in

Displays datain the format shown in table 7-2, depending on the attribute type.

Table7-2 Symbol Value Display Formats

Attribute

Display Format

Description

Function name,

structure name,

label name,

symbol defined with
the SYMBOL command

<symbol>: XXXXXXXX

Displays the symbol address as
a 4-byte value.

Simple variable name or

<symbol>: xx

Displays the variable contents

pointer according to its data length. For
decimal display, a signed variable
is displayed with a sign.
Array name <symbol>: Displays entire contents of all
XX.. XX.. XX.. elements in the array.

Array element name

Indicates the nth element
n=1,23,.)

<array name> (n): XX ..

Displays the contents of the nth
element if (n) is specified after array
name. Data size to be displayed is
the element length of the array.

Line number symbol

<line number symbol> : XXXxxXxxx

Displays the start address of a line
number symbol if that line number
symbol is specified.

7-7




I<symbol>

Examples
1. Todisassemble the contents of an address specified by a symbol:

: DI SASSEMBLE ! MAI N_START ( RET)

ADDR CODE LABEL MNEMONI C  OPERAND
00000500 1C89 I MAI N_START
CwvP. B #8, R1L
00000502 4706 BEQ I'MAI N_001
00000504 6AAB00FF MOV. B ROL, @OFFFFOO: 32
FFOO

00000506 6B02FD80O MOV. W @D80: 16, R2

2. Todisplay the contents of array msym/sym_chr:

1msyml sym chr (RET)
00 01 00 02 00 03 00 04 00 05 00 06
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723 | ABORT Terminates emulation in parallel mode
AB

Command Format

e Termination : ABORT (RET)
Description

e Termination

— Terminates GO command execution in parallel mode (prompt #), and cancels parallel
mode.

— When GO command execution is terminated by the ABORT command in parallel mode,
BREAK KEY isdisplayed as the termination cause.

Note

Similar to when pressing the break key, when executing the ABORT command in a command chain
file, the emulator outputs the termination cause followed by the confirmation message STOP
COMMAND CHAIN (Y/N).

Example
To terminate GO command emulation in parallel mode:

: QO RESET (RET)

** PC=00001022 (RET) (To enter parallel mode)
#ABCRT (RET)

PC=00001300 CCR=80: | ******* EXR=Q7:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000000 00001000 00002000 00003000

ER4 - ER7 00044000 00225000 00006000 OOOFFF7E

RUN- TI ME=D 0000H O0OM 01S: 457355US

+++: BREAK KEY
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724

ASSEMBLE Assembles program oneline each
A

Command Format

e Lineassembly : ASSEMBLE A<address> (RET)

<address>: The address where the object program isto be written

Description

e Lineassembly

— After displaying the memory contents at the specified address, the emulator enters
subcommand input wait state. Line input in subcommand input wait state is assembled to
create machine codes which are written to memory. Assembly is continued until a period
(finishing subcommand) is entered. The input and output formats are as follows:

: ASSEMBLE <address> (RET)
ADDR  CODE LABEL  MNEMONIC  OPERAND

XXXXXXXX yyyy <disassemble display>
XXXXXXXX yyyy ? <subcommand> (RET)
XXXXXXXX yyyy ? <subcommand> (RET)
@ (b) (©
(8) Address

(b) Memory contents
(c) Subcommand (Input the contents shown in table 7-3)
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The subcommands listed in table 7-3 can be used with the ASSEMBL E command:

Table 7-3 Subcommandsfor Line Assembly

Subcommand Description

<assembly language statement> Assembles the input line (statement) into machine code
and writes it to the displayed address.

/[<address 1>[A<address 2>]] Disassembles instructions from <address 1> to
<address 2> and displays them. If <address 2> is
omitted, the first 16 instructions from <address 1> are
displayed. If only a slash (/) is input, the contents from
the ASSEMBLE command start address to the current
address —1 are disassembled.

RET) onl Increments the address and enters subcommand input
y p
wait state.
n Decrements the address (Odd address —1, Even

address —2), and enters subcommand input wait state.

Increments the address (Odd address +1, Even
address +2), and enters subcommand input wait state.

Terminates the ASSEMBLE command.

Note: The label is entered at the beginning. A space must be entered before an
instruction.

If an undefined labdl is referred during line assembly,
*** 33:.INVALID ASM OPERAND
is displayed.

Even if an odd address is specified, machine codes are written to memory. In that case, the
following warning message is displayed:

*** 82:0DD ADDRESS

When H85/2000 is selected as the MCU with the MODE command, the MACH and MACL
registers do not exist, but assembly statement input and disassembly display are performed.
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Example

To perform line assembly from address H'1000:

: A 1000 (RET)
ADDR
00001000
00001000
00001004
00001006
0000100C

CCDE
0000
0000
0000
0000
0000

LABEL  MNEMONIC  OPERAND

NOP
? SUBO10  MOV. W #1, R3 (RET)
? ADD. B ROL, RIL ( RET)
? MOV, W RO, @B80 ( RET)
2 . (RET)

7-12



BACKGROUND_INTERRUPT

7.25 | BACKGROUND_INTERRUPT | Setsand displaysuser interruptsin command
BI wait state

Command Format

e Setting : BACKGROUND_INTERRUPTA[[<mode>][:<loop program address>]]
[;C] (RET)
« Display : BACKGROUND_INTERRUPT (RET)

<mode>: User interrupt accepting mode in command wait state
E: Enablesuser interruptsin command wait state
D: Disablesuser interruptsin command wait state
(Default at shipment)
<loop program address>:  Address of the loop program for accepting user interrupts
(at shipment, the last address of internal RAM area- 1)
C: Writesthe setting contents to the configuration file

Description
e Setting

— Enables user interrupts in command wait state and sets the address of the loop program for
accepting user interrupts. The loop program must be in the RAM area. If no addressis
specified, the address specified before is used. After setting, the loop program execution
starts.

: BACKGROUND_INTERRUPT:FFEC00 (RET)

— Disables user interrupts in command wait state.

: BACKGROUND_INTERRUPT D (RET)

— Thefollowing message is output when the C option is specified:
CONFIGURATION WRITE OK (Y/N) ?

When using the E7000 and Y isinput, the specifications are written in a configuration file
on the system disk. When using the E7000PC and Y isinput, specifications are written in
the configuration file in the directory where the current system program is stored on the
IBM PC. Hereafter, when the E7000 is activated with the system disk, the saved
specifications go into effect.
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Display

Displays user interrupt accepting mode and the executing address of the loop program for
accepting user interrupts. If abreak has occurred during user interrupt processing and the
loop program has been stopped, the register values at termination and the cause of
termination are displayed.

: BACKGROUND_INTERRUPT (RET)
USER_INTERRUPT =x LOOP_PROGRAM_ADDRESS = yyyyyyyy
[<termination information>]

X: User interrupt accepting mode

E: User interrupts are enabled (the loop program is being
executed)

D: User interrupts are disabled (the loop program has
been stopped)

S. A break has occurred during user interrupt processing
(the loop program has been stopped)

yyyyyyyy: Address of loop program for accepting user interrupts
<termination information>: Register values at |oop program termination and

termination cause (displayed only when Sis displayed

above)

Display format:

-PC=00000000 CCR=80:[******* EXR=0Q7:*****210

-MACH=00000000 MACL=00000000

-ERO-ER3 00000000 00000001 00000002 00000003

-ER4-ER7 00000004 00000005 00000006 00000007

+++:<cause of termination>
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Table7-4 Termination Causes of Loop Program for Accepting User Interrupts

Display Cause of Termination

GUARDED AREA A guarded memory area was accessed

ACCESSED

WRITE PROTECT A write-protected area or internal ROM area was written to
ILLEGAL INSTRUCTION A break instruction (H'5740 to H'577F) was executed

RESET IN BY E7000 The program was terminated with the RES signal because an error

has occurred in the user system

LOOP PROGRAM ADDRESS The executing area of the loop program for accepting interrupts

IS NOT IN RAM is not in the RAM, therefore, the loop program cannot be executed
Notes
1. Incommand wait state, BRA $instruction (instruction code: H'40FE) is set to the address of the

2.

loop program for accepting user interrupts and executed, therefore, note the following.

(a) Do not specify the address of the loop program for accepting user interrupts in the ROM
area. If the specified addressisin the ROM area, the loop program cannot be executed.
Specify an address within the RAM area and enable user interrupts again.

(b) Specify the address of the loop program for accepting user interrupts within the area that is
not used by user program. The loop program uses a 2-Mbyte area.

(c) When the address of the loop program for accepting user interrupts is specified, the memory
contents before this specification are not stored. Therefore, the contents of the loop program
addressis an BRA $ instruction even after user interrupts are disabled or after the loop
program address is changed.

When one of the causes of termination listed in table 7-4 occurs during interrupt processing in
command wait state, the interrupt processing stops there. If an emulation command is executed
in this state, the following message is displayed after the emulation command execution. In this
case, either change the interrupt processing program and enable user interrupts, or disable user
interrupts.

*** 69: STOPPED THE BACKGROUND INTERRUPT
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3. WhenaGO, STEP, or STEP_OVER command is entered during user interrupt program

execution, the emulator forcibly terminates the program and the GO, STEP, or STEP_OVER
command is executed. After the program has stopped, the loop program for accepting user
interruptsis initiated again. The loop program uses the register values when the GO, STEP, or
STEP_OVER command execution was terminated. In the same way, when aregister valueis
changed by the .<register> command or the RESET command is executed during user interrupt
program execution, the emulator forcibly terminates the program and then initiates the loop
program for accepting user interrupts again.

Do not use this command when using the system, such as an OS, that does not return the
processing from the user interrupt routine to the routine where the interrupt has occurred. I
used, execution does not return to the loop program for accepting user interrupts after the user
interrupt processing.

Do not generate a reset exception when user interrupts are enabled. If generated, the user
program isinitiated and execution does not return to the loop program for accepting user
interrupts.

During user interrupt program execution in command wait state, the software breakpoints
(BREAK and BREAK_SEQUENCE) and hardware bresk settings (BREAK_CONDITION1,2,
3,4,5,6) become invalid, and no trace information is acquired.

Examples

1

To specify the executing address of the loop program for accepting user interrupts to H'ECO0O,
and begin to accept user interrupts in command wait state:

Bl E: ECO0 ( RET)

To display the current user interrupt accepting mode in command wait state:

Bl (RET)
USER_| NTERRUPT=S LOCP_PROGRAM ADDRESS=0000EC00

- PC=00005C60 CCR=80:[******* EXR=07:*****210
- MACH=00000000 MACL=00000000

-ERO - ER3 00000000 00001000 00002000 00003000
-ER4 - ER7 00044000 00225000 00006000 OOOFFF7E
+++: WRI TE PROTECT
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726 | BREAK Sets, displays, and cancels softwar e breakpoints

Command Format

e Setting : BREAKA<breakpoint to be set>[,<breakpoint to be set>]... (RET)
+ Display : BREAK (RET)
e Cancdlation : BREAK[A]-{<breakpoint to be cancelled>
[,<breakpoint to be cancelled>]...] (RET)

<breakpoint to be set>: <address>[A<number of times>]
<address>: Software breakpoint address
<number of times>: How many times the specified software breakpoint is
to be passed (H'1 to H'3FFF; default: H'1)
<software breakpoint to be cancelled>: Address of the software breakpoint to be cancelled

Note: When the specified addressisodd, it isrounded down to an even address.

Description
e Setting

— Sets a software breakpoint at the specified address by replacing its contents with a break
instruction (H'5770). GO command emulation terminates when the break instruction is
executed. (The instruction at the software breakpoint itself is not executed.) A maximum of
four breakpoints can be set each time this command is issued, and a maximum of 255
breakpoints can be set in total. A software breakpoint can only be set inaRAM area
(including emulation memory) because the specified address contents is replaced with a
break instruction. Do not set software breakpoints at any of the addresses below:

e Addresses specified with the BREAK_SEQUENCE command
» Addressesthat hold break instructions (H'5770)
* Addressesininternal 1/0O area

— The user can also specify the number of times a breakpoint must be reached.

Example: To break when the instruction at address H'300 has been executed five times.
:BREAK 3005 (RET)

Note: When multiple passes ar e specified for a breakpoint, the program temporarily
stops each time a softwar e breakpoint is passed to update the pass count. Asa
result, realtime emulation isnot performed.
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— Software breakpoints are ignored during STEP and STEP_OVER command execution, so
the pass count is not updated at thistime.

— If theinstruction replaced with a brek instruction cannot be restored when user program
execution is terminated, the breakpoint setting is cancelled but the break instruction remains
asanillega instruction in the user program.

Display

Display format is asfollows:

: BREAK (RET)
<ADDR> <CNT> <PASS> <SYMBOL>
XXXXXXXX yyyy 7777 mmmm
@ (b) (© (d)

() Setting address

(b) Specified number of passes (hexadecimal)

(c) Value of pass counter (shows how many times the specified address has been passed until
GO command termination, in hexadecimal)

(d) Symbol (only displayed if the software breakpoint address has a symbol)

Note: The passcounter iscleared by the next GO command.
Cancellation
Cancels software breakpoints. Breakpoints can be cancelled in the following two ways:

— Cancellation of software breakpoints at specified addresses. A maximum of four
breakpoints can be cancelled with one command.

: BREAK—<breakpoint>[,<breakpoint> ]...(RET)

— Cancellation of all breakpoints.

: BREAK— (RET)
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Notes

1

A software breakpoint must be set at the start address of the MCU instruction. If not, a break
does not occur and instructions will not be executed correctly.

2. Inparalel mode, if amemory access command is executed and the emulation stops at a pass
point at the same time, the memory access may not take place. In this case,
*** 78: EMULATOR POD BUSY
is displayed. Re-enter the command. If the termination interval is short, the emulator may not
enter paralel mode or commands cannot be executed in parallel mode.
3. If the contents of the address where a breakpoint is set is modified by user program execution,
the setting is cancelled after user program termination.
4. If the memory contents are modified by the LOAD command, breakpoints are not cancelled.
Examples
1. To set asoftware breakpoint at H'100:
:B 100 (RET)
2. To generate a break when H'6004 has been passed three times:
B 6004 3 (RET)
3. Todisplay set software breakpoints:

B (RET)

<ADDR> <CNT> <PASS>  <SYMBOL>
00000100 0001 0000

00006004 0003 0000

000030F0 0001 0000 I symbol
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4. To cancel asoftware breakpoint:

:B —1000 (RET)

5. Tocancel al software breakpoints:

: B — ( RET)
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7.27 | BREAK_CONDITION1,2,3,4,56 | Specifies, displays, and cancels a hardware
BC1,2,3,4,5,6 break condition

Command Format

e Setting : BREAK_CONDITION (1/2/3/4/5/6)A<condition>[[A <condition >]
[A<condition>]...] (RET)

« Display : BREAK_CONDITION [(1/2/3/4/5/6)] (RET)

e Cancellation : BREAK_CONDITION [(1/2/3/4/5/6)] [A]- (RET)

(1/2/3/4/5/6): Break command number
When omitted, 1, 2, 3, 4, 5, and 6 will al be displayed or
cancelled.

<condition>; Hardware break condition (refer to tables 7-4 to 7-8 for details)

Description
»  Setting

— Specifies hardware break conditions. Program execution stops when the specified
conditions are satisfied. Combinations of BREAK_CONDITION1,2,3,4 can be specified
with the GO command option. In such combinations, normal mode, sequential break mode
1, 2, 3, or time measurement mode 1, 2 can be selected as the break mode. For details on
specification and mode operation, refer to section 7.2.21, GO.

The relationship between the GO command option and BREAK_CONDITION1,2,3,4,5,6
command is summarized in table 7-5.

Table7-5 Relationship between GO Command Option and BREAK_CONDITION1,2,3,4,5,6

Command
GO Command Option BC1 BC2 BC3 BC4 BC5 BC6
Normal mode (0] (0] (0] (0] (0] @)
(no option specified)
Sequential break mode 1 (S1) 0O ad X X X X
Sequential break mode 2 (S2) O ad ad X X X
Sequential break mode 3 (S3) O ad O O X X
Time measurement mode 1 O ad X X X X
(11)
Time measurement mode 2 O ad X X X X

(12)

Symbols: 0 Must be specified.
O Specification is valid.
X Specification is invalid.
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— Conditions specified by BREAK_CONDITION1,2,3,4,5,6 are listed in tables 7-6 to 7-8.
Note that the specifiable conditions for BREAK _CONDITION1,
BREAK_CONDITION2,3,4, and BREAK_CONDITIONS5,6 are different.

Table 7-6 Specifiable Conditions (BREAK_CONDITION1)

Iltem and Input Format

Description

Address condition

A=<address 1>[:<address 2>][;NOT]

The condition is satisfied when the address bus value is in the
range from <address 1> to <address 2>. If <address 2> is
omitted, the condition is satisfied when <address 1> is
recognized. If NOT is specified, the condition is satisfied when
an address other than the specified one is accessed.*

Data condition

D = <1-byte value>[;NOT]
WD = <2-byte value>[;NOT]
LD = <1-byte value> [;NOT]

The condition is satisfied when the data bus value matches the
specified value. D, LD, and HD are valid when byte access is
performed, while WD is valid when word access is performed.
If NOT is specified, the condition is satisfied when

(Values on data bus from D7 to DO) data other than the specified one is accessed.*

HD = <1-byte value>[;NOT]

(Values on data bus from D15 to D8)

Read/Write condition
R: Read
W: Write

The condition is satisfied in a read cycle (R is specified) or a
write cycle (W is specified).

Access type

PRG: Program fetch cycle

DAT: Execution cycle

DMA: DMA cycle

DTC: DTC cycle

Default: All the above bus cycles

The condition is satisfied when the bus-cycle type matches
the specified type. Multiple access types cannot be
specified; either select one of the access types on the

left, or specify none of them.

External probe condition
PROB=<value>
<value>: Values for probes 1 to 8

The condition is satisfied when all the emulator's external
probe signals match the specified values. Specify <value> as
one byte of data. Each bit corresponds to a probe number,
as follows:

7 6 5 4 3 2 1 0 ~ Bitposition
X X X X X X X X < Specifiedvalue
o o o o o o o o
8 7 6 5 4 3 2 1 — Probenumber
x: O=Low level
1=High level
(Ex.) To generate a break when probes 1 and 6 are high and

the others are low, specify:

PROB=H21
External probe 8 is used for a multibreak. Specify
EXECUTION_MODE command PB8 option and specify break
when probe 8 is low with this condition. For details on
multibreak, refer to the description on external probe values in
section 5.4.1.

Note:

Refer to the address and data condition descriptions on the following pages.
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Table7-6 Specifiable Conditions (BREAK_CONDITION1) (cont)

Item and Input Format

Description

External interrupt condition
NMI [:L] or NMI:H
IRQ=<value>

« The condition is satisfied when NMI is at the specified level.
— NMI:L or NMI: Condition is satisfied when NMI is low.
— NMI:H: Condition is satisfied when NMI is high.

» The condition is satisfied when all IRQn pins are at the
specified levels. Specify <value> as one byte of data.

Each bit corresponds to a signal as follows.
7 6 5 4 3 2 1 0 ~ Bitposition

X X X X X X X X « Specifiedvalue
O 0o oo o o o
7 6 5 4 3 2 1 0 < IRQnumber

x: 0=Low level
1=High level
(Ex.)To generate a break when IRQ1 and IRQ5 are high and
the remaining IRQ pins are low, specify:
IRQ=H"22
« Both NMI and IRQ conditions can be specified
simultaneously.

Number of times a condition is
satisfied

COUNT=<value>

<value>: H'l to H'1000

This condition can be specified in combination with any of the
above conditions. The complete condition combination is
satisfied when the specified condition has been satisfied for
the specified number of times.

Delay count specification
DELAY=<value>
<value>: H'l to H'7FFF

This condition can be specified in combination with any of the
above conditions. The complete condition combination is
satisfied when the specified number of bus cycles have been
executed after the other specified condition is satisfied.
When this conditions is specified in combination with the
number-of-times conditions, the complete condition
combination is satisfied when the specified number of bus
cycles have been executed after the specified condition has
been satisfied for the specified number of times.
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Table 7-7 Specifiable Conditions (BREAK_CONDITION2,3,4)

Item and Input Format

Description

Address condition
A=<address>

The condition is satisfied when the address bus value matches
the specified value.*

Data condition

D = <1-byte value>
WD = <2-byte value>
LD = <1-byte value>

(Values on data bus from D7 to DO)

HD = <1-byte value>

The condition is satisfied when the data bus value matches the
specified value. D, LD, and HD are valid when byte access is
performed, while WD is valid when word access is

performed.*

(Values on data bus from D15 to D8)

Read/Write condition
R: Read
W: Write

The condition is satisfied in a read cycle (R is specified) or a
write cycle (W is specified).

Access type

PRG: Program fetch cycle

DAT: Execution cycle

DMA: DMA cycle

DTC: DTC cycle

Default: All bus cycles
described above

The condition is satisfied when the bus-cycle type matches
the specified type. Multiple access types cannot be specified;
either select one of the access types on the left, or specify
none of them.

External probe condition
PROB=<value>

The condition is satisfied when all the emulator's external
probe signals match the specified values. Specify this condition
in the same way as BREAK_CONDITION1 shown in table 7-6.

External interrupt condition
NMI [:L] or NMI:H
IRQ=<value>

The condition is satisfied when NMI or IRQ is at the
specified level. Specify this condition in the same way as
BREAK_CONDITION1 shown in table 7-6.

Note: Refer to the address and data condition descriptions on the following pages.

Table 7-8 Specifiable Conditions (BREAK _CONDITIONS5,6)

Item and Input Format

Description

PC conditions
PC=<address>

The condition is satisfied when the instruction at the specified
address is executed.

Address condition
A=<address>

The condition is satisfied when the address bus value matches
the specified value.

Read/Write condition
R: Read
W: Write

The condition is satisfied in a read cycle (R is specified) or a
write cycle (W is specified).
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— The address conditions and data conditions are satisfied when the address bus and data bus
values match the specified values. Note the following when specifying break conditions.

Notes: 1.

Word access

Word datais accessed in one bus cycle. Only WD (word data) is valid for the data
condition.

Byte access

All addresses can be accessed byte access. Both even and odd address values are valid
for the address condition while only D (byte data) is valid for the data condition.

In theactual MCU, data buslines D15 to D8 are used when an 8-bit accessareais
accessed. However, in the emulator, D15 to D8 are used when an even addressis
accessed, and D7 to DO are used when an odd addressis accessed. When specifying
data in byte access cycles, follow note 2 below regar dless of whether a 16-bit bus
areaor an 8-bit busareaisaccessed.

D, HD, or LD can be specified as byte data. Use these thr ee data types depending
on the trace conditions to be specified.

D: If the specified addressis even, data on data bus D15-D8 is specified. If the
specified addressis odd, data on data bus D7-DO is specified. If no addressis
specified or if an addressrange or mask is specified, data on data bus
D15-D8 isautomatically specified as shown below.

Example 1: BC1 A=101 D=10
A condition is satisfied when byte data H'10 iswritten to or read
from address H'101.

Example 2: BC1 A=100:1FF D=20
A condition is satisfied when byte data H'20 iswritten to or read
from odd addressesfrom H'101 to H'1FF.

HD: Bytedata (data bus D15-D8) accessto an even addressis always specified.
Data accessto an odd addressisignored.

Example: BC1 A=1000:10FF HD=80

A condition is satisfied if byte data H'80 iswritten to or read
from even addresses from H'1000 to H' 10FF.
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LD: Bytedata (data bus D7-D0) accessto an odd addressis always specified.
Data accessto an even addressisignored.

Example: BC1 A=1000:10FF LD=80

A condition is satisfied if byte data H'80 iswritten to or read
from odd addresses from H'1000 to H' 10FF.

Notethat D, HD, or LD cannot be specified in word access.

3. When an 8-bit access area is accessed in word units, two byte access cyclesare
executed in theactual MCU. However, in the emulator, it is executed in one bus

cycle. In thiscase, byte data (D, HD, and L D) conditions are not satisfied. Specify
word data (WD) conditions.

— Bit masks can be specified for data, IRQ, or external probe conditionsin 1-bit, or 4-bit
units. When a bit is masked, the condition is satisfied irrespective of its bit value. To
mask a bit, specify it as* at input. The number of bits that can be masked differs
depending on the conditions. Examples of masks are shown below and in table 7-9.

Example 1: A condition is satisfied when the DO bit is 0 in a byte data condition.

: BREAK_CONDITION 1 D = B******* Q (RET)

Example 2: A condition is satisfied when IRQ2 is 0 in the IRQ condition.

: BREAK_CONDITION 2 |RQ = B*****(Q** (RET)
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Table7-9 Mask Specifications (BREAK_CONDITION1,2,3,4)

Radix Mask Unit  Example Mask Position  Allowed Condition

Binary 1 bit B'01*1010* DO and D5 bits BREAK_CONDITION1 data
(WD, D, HD, LD),
BREAK_CONDITION1,2,3,4
IRQ, PROB,
BREAK_CONDITIONS5,6 address

Hexadecimal 4 bits H'F*50 D15 to D12 bits BREAK_CONDITION1,2,3,4 data
(WD, D, HD, LD), IRQ, PROB

Notes 1. BREAK_CONDITION1 data and BREAK_CONDITIONS5,6 address are masked in bit
units and BREAK_CONDITION2,3,4 data is masked in 4-bit units.
2. BREAK_CONDITION1 address is masked from the low-order bit. However, the
optional bit position or the range specification can not be masked. In addition,
BREAK_CONDITION2,3,4 address cannot be masked.

¢ When the specification is possible
BREAK_CONDITION 1 A=H'10**

¢ When the specification is impossible
BREAK_CONDITION 1 A=H'1*00
BREAK_CONDITION 1 A=H'100*:10**

— If ahardware break condition is specified and that condition is satisfied, emulation stops
after at least one instruction has been executed.
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Display

Displays specified conditions. The specified input character string is displayed as is before. All
six break conditions are displayed if break command numbers 1 to 6 are omitted. For
BREAK_CONDITION1, delay count since the previous break condition was satisfied is
displayed. If no BREAK_CONDITIONLI1 condition is specified, the delay count is not

displayed.

: BC (RET)

BC1 (BREAK_CONDITION1 command setting)

PASS COUNT = xxxx DELAY COUNT = yyyy Xxxx: Pass count

BC2 (BREAK_CONDITION2 command setting) yyyy: Delay count after the condition is satisfied
BC3 (BREAK_CONDITION3 command setting)

BC4 (BREAK_CONDITION4 command setting)

BC5 (BREAK_CONDITIONS5 command setting)

BC6 (BREAK_CONDITION6 command setting)

Note: Pass count stopswhen the condition is satisfied. Therefore, the pass count whose
condition is satisfied isnot counted from the conditional satisfaction to the program
stop.

Cancellation

Cancels specified conditions. When conditions 1, 2, 3, 4, 5, and 6 are omitted, all break
conditions are cancelled.

— Cancels all break conditions.

: BREAK_CONDITION — (RET)

— CancelsBREAK_CONDITIONZ conditions.

: BREAK_CONDITION2 — (RET)
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Examples
1. Togenerate abreak when byte data H'10 is accessed at address H'FFOO:

:BCl A=FFO0 D=10 ( RET)

2. To generate a break when data is written from address H'FO00 to address H'FFFF:

: BC1 A=F000: FFFF ( RET)

4. To generate abreak when IRQO signal is low:

:BC2 | RQ=B' *******Q (RET)

4. To display the specified condition:

:BC (RET)

BCl A=FF00 D=10

PASS COUNT=0000 DELAY COUNT=0000
BC2 I RQ:B‘ *******0

BC3

BC4

BC5

BC6

5. To delete the specified condition:

:BCl — (RET)
:BC2 — (RET)
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7.2.8

BREAK_SEQUENCE Sets, displays, or cancels softwar e breakpoints
BS with pass sequence specification

Command Format

Setting : BREAK_SEQUENCEA<pass point>A<pass point>[A<pass point>

[A<pass point>]] (RET) (Pass point setting)
: BREAK_SEQUENCEA<reset point>;R (RET) (Reset point setting)

Display : BREAK_SEQUENCE (RET)
Cancellation : BREAK_SEQUENCE[A]- (RET) (Pass point cancellation)

: BREAK_SEQUENCE[A]—R (RET) (Reset point cancellation)

<pass point>; <address> (two to four points)

R: Reset point specification

<reset point>: <address> (one point)

Note: When the specified addressis odd, it isrounded down to an even address.

Description

Setting

Sets pass points to enable the break for which the pass sequence is specified (sequential
break). GO command emulation terminates when these pass points have been passed in the
specified sequence.

If the pass points have not been passed in the specified sequence, break checking begins
again from the first pass point.

When the specified reset point is passed, break checking begins again at the first pass point,
even if the remaining pass points are then passed in the assighed sequence.

When pass points or areset point are specified, the emulator temporarily stops emulation
and analyzes the pass sequence at each point. Therefore, realtime emulation is not
performed.

Do not set apass point or areset point at any of the addresses below:

» Addresses specified with the BREAK command
e Addresses whose contentsis value H'5770
e Addressesintheinterna 1/0 area

Pass points or areset point are ignored during STEP and STEP_OVER command
execution. Therefore, the pass count is not updated during STEP and STEP_OVER
command execution.
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— If theinstruction replaced with a break instruction cannot be restored when user program
execution is terminated, the breakpoint is cancelled but the break instruction remains as an
illegal instruction in the user program.

e Display
Displays specified pass points and reset point as follows:

: BREAK_SEQUENCE (RET)
PASSPOINT NO.1 = XXXXXXXX  Yyyy 77777777
PASSPOINT NO.2 = XXXXXXXX  YYyyy 777772777
PASSPOINT NO.3 = XXXXXXXX  Yyyy 77777777
PASSPOINT NO.4 = XXXXXXXX  YYyyy 77777777
RESET POINT = XXXXXXXX  YYyYy 77777777

@ (b) (©

(8) Address (If nothing is specified, ablank is displayed.)

(b) Number of times passed (The number of times the pass point was passed is displayed in
hexadecimal. If it exceeds H'FFFF, counting restarts from H'0. The number of times
passed is cleared by the next GO command.)

(c) Symbol name (Displayed only when specified with symbols.)

*  Cancellation
Cancels specified pass points or reset point.
— Cancellation of pass points

: BREAK_SEQUENCE- (RET)

— Cancellation of areset point

: BREAK_SEQUENCE-R (RET)

Notes

1. The pass pointsor reset point must be set at the start address of an MCU instruction. If not, a
break does not occur and instructions are not executed correctly.

2. Inparalel mode, if acommand (for example, memory access) is executed and the emulation
stops at a pass point at the same time, command execution may not take place. In this case,

*** 78: EMULATOR POD BUSY

isdisplayed. Re-enter the command. If the termination interval is short, the emulator may not
enter parallel mode or commands cannot be executed in parallel mode.
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3. If the contents of the address where a breakpoint is set is modified by user program execution,
the setting is cancelled after user program termination.

Examples

1. To set pass points at addresses H'4000, H'4100, H'4200, and H'4300 in that order and a reset
point at address H'2000:

: BS 4000 4100 4200 4300 (RET)
. BS 2000 ;R (RET)

2. Todisplay the specified pass points and reset point:

:BS (RET)

PASS PO NT NOL
PASS PO NT NC2
PASS PO NT NCB
PASS PO NT NO4
RESET PO NT

00004000 0000
00004100 0000
00004200 0000
00004300 0000
00002000 0000

3. Tocancel thereset point:

:BS —;R (RET)

4. To cancel the pass points and reset point:

:BS — (RET)
:BS —; R (RET)
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729 | CHECK TestsMCU pins
CH

Command Format

e Test : CHECK (RET)
Description
e Test

Tests the status of the MCU pins shown in table 7-10.

Table7-10 MCU Pin Test

Pin Name Error Status Remarks

RES RES signal is fixed low

NMI NMI signal is fixed low

STBY STBY signal is fixed low

WAIT WAIT signal is fixed low Not tested in single-chip mode
BREQ BREQ signal is fixed low Not tested in single-chip mode
IRQO IRQO signal is fixed low

IRQ1 IRQ1 signal is fixed low

IRQ2 IRQ2 signal is fixed low

IRQ3 IRQ3 signal is fixed low

IRQ4 IRQ4 signal is fixed low

IRQ5 IRQ5 signal is fixed low

IRQ6 IRQ6 signal is fixed low

IRQ7 IRQ7 signal is fixed low

If an error occurs,
FAILED AT <pin name>
isdisplayed.
Note

Some signal linesin table 7-10 are multiplexed with 1/0 ports, and may have different pin functions
according to the MCU control register values. The emulator always tests these pins as control signal
lines without checking the control register values.
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Example
When the IRQO signal is low:

:CH (RET)
FAI LED AT | RQO
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7210 | CLOCK Setsor displays clock
CL

Command Format

Setting : CLOCKA<clock> (RET)
Display : CLOCK (RET)

<clock>: One of the following signals:
8: 8-MHz emulator internal clock
20: 20-MHz emulator internal clock
U: User system clock signal
X: Emulator pod crystal oscillator CLOCK signal

Description

Setting

— Selects emulator clock signals from the user system or from the emulator clock (installed in
the emulator). Resets the MCU (with an RES signal input) when a clock is selected, and
consequently, internal 1/O registers and control registers return to their reset values.
However, by controlling the EAE bit of the bus control register L (BCRL), the emulator
enables accessto all internal ROM areas.

— Displays the specified clock signal. If the user system clock (U) or the crystal oscillator
clock (X) is specified, but the clock signal is not input, an error occurs and the 8-MHz
emulator clock (8) is set instead. At emulator initiation, the user system, crystal oscillator,
and 8-MHz emulator clocks are selected in that order, and the correct clock signal is set.

Display
Displays the current clock signal.

: CLOCK (RET)
CLOCK = <Used clock>

<Used clock>: 8. 8-MHz emulator internal clock
20: 20-MHz emulator internal clock
USER: User system clock
X'TAL: Emulator pod crystal oscillator
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CAUTION

1. If Uor Xisgpecified and the following clock signal problems
occur, the emulator system program will terminate.
In thiscase, the emulator system program must berestarted.

» User system clock isnot input when it is specified.
(Vcc does not have problem.)

» Crystal oscillator clock isnot input when it is specified.

2. When theuser system interface cableis connected
to the emulator, power must be supplied from the user system.
If it isnot, thiscommand cannot be executed regar dless of
the current clock type. In addition, note that the user system
interface cable must not be connected or disconnected
at emulator initiation.

Examples

1

To use the user system clock signal:

:CL U (RET)
** RESET I N BY E7000 !
CLOCK = USER

To use the 20-MHz emulator clock signal:

. CL 20 (RET)
** RESET IN BY E7000 !
CLOCK = 20 Mz

To display the current clock signal:

:CL (RET)
CLOCK = 20 Mz
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7211 | COMMAND_CHAIN Inputs emulator command from afile
CcC (specific to the E7000)

Command Format
e Command input : COMMAND_CHAINA<file name> (RET)
Description
e Command input
— Sequentially reads commands from a command file, and executes them.

When the following command file is specified, MAP, MEMORY, and CLOCK command
are sequentially executed. The MEMORY command, though requiring further input within
the command, can be read from afile and be executed. However, this command cannot
execute the COMMAND_CHAIN command itself.

Example:

Filecontents MAP 0 1FFFFU
MEMORY 100
30

CLOCK

Executionresults: : COMMAND CHAIN <filename> (RET)
: MAP 0 1FFFFU
REMAINS EMULATION MEMORY  S=60000/E=000000
: MEMORY 100

00000100 00 ? 30
00000101 00 ? .
: CLOCK

CLOCK = USER
: (Command input wait state)
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— The command file reading does not terminate until the end of the file is detected, or the
(BREAK) key or (CTRL) + C keys are pressed. If either combination of keys are pressed,
the message below is displayed, and execution is halted. The COMMAND_CHAIN
command is then continued or terminated.

STOP COMMAND CHAIN (Y/N)?  (a) (RET)

(@ Y: Terminate
N: Continue

— Create acommand file with the host computer editor connected to the emulator and transmit
it to an emulator file using the TRANSFER, INTFC_TRANSFER, or LAN_TRANSFER
command.

— This command is specific to the E7000. This command cannot be used in the E7000PC. The
E7000PC, however, supports a function to input commands from the IBM PC file
automatically. For details, refer to section 3.7.2, Emulation Support Function, in Part I1,
E7000PC Guide.

Example
To execute command file SAMPLE.COM:

: CC SAMPLE. COM ( RET)
“FILL O FFFF
: MEMORY 100

The command isinput sequentially and then executed.
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7.2.12 | CONVERT Convertsdata
CcVv

Command Format

e« Conversion : CONVERTA<data> (RET)
. CONVERTA<expression> (RET)

<data>: Datato be converted
<expression>: Addition or subtraction
<date>+<data>—<data> ...
-<data>

Description
»  Conversion

— Converts data to hexadecimal, decimal, octal, binary, and ASCII format. Input datais
handled as 4-byte values, but unnecessary zeros are not displayed. If thereisno
corresponding ASCII character, aperiod (.) is displayed instead.

: CONVERT <data> (RET)
H'xx... D'xxX... Q'XXX... B'xxx... XX...

@ (b) (© (d) (€)

(@) Hexadecimal display
(b) Decimal display

(c) Octal display

(d) Binary display

(e) ASCII display

— IftheH', D', Q', or B' radix is not specified for <data> at data input, the radix specified with
the RADIX command is assumed. For details, refer to section 7.2.31, RADIX.
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Examples
1. To convert hexadecimal data (H'7F):

:CV H 7F (RET)
H7F D 127 Q 177 B 1111111

2. To convert the expression:

:CV H 31+D 16 (RET)
H41 D65 Q 101 B 1000001
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7.213 | DATA_CHANGE Replaces memory data
DC

Command Format

* Replacement : DATA_CHANGEA<data 1>A<data 2>A<start address>
(A<end address>/A@<number of bytes>)[;[<size>][AY]] (RET)

<datal>: Olddata
<data2>: New data
<start address>: Start address of the memory area to be changed
<end address>: End address of the memory areato be changed
<number of bytes>: The number of bytesin the memory areato be changed
<size>: Length of data
B: 1hbyte
W: 2 bytes
L: 4 bytes
Default: 1 byte
Y: Specify Y if aconfirmation message is not necessary. If Y is specified,
datain all assigned areasis replaced without confirmation messages.

Description
e Replacement

— Replaces <data 1> in the specified memory area (set by the <start address> and <end
address> or the <number of bytes>) with <data 2> and verifies the results.

— If option Y is not specified, the following message is displayed when the data specified by
<data 1> isfound:

xxxxxxxx CHANGE (Y/N)? y (RET)

XXXXXXXX:  Address where <data 1> was found.
y: Y: <datal>isreplaced with <data 2>.

N: Datais not replaced; continues to search for another occurrence of the
specified data. To terminate this command before reaching <end
address>, pressthe (CTRL) + C keys. If option Y is specified, datais
replaced without confirmation messages

—If <data 1> is not found at any point in the replacement range,
*** A5:NOT FOUND

is displayed.
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Examples

1. Toreplace 2-byte data H'6475 in the area from H'7000 to H'7FFF with H'5308
(with confirmation message):

: DC 6475 5308 7000 7FFF ;W (RET)
00007508 CHANGE (Y/N) ? Y (RET)
00007530 CHANGE (Y/N) ? N (RET)

2. Toreplace 4-byte data'DATA' in the area from H'FB80 to H'FEQO with 'DATE'
(without confirmation message):

:DC ' DATA' ' DATE' FB80 FEOO ;L Y (RET)
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7.214 | DATA_SEARCH Searchesfor memory data
DS

Command Format

e Search . DATA_SEARCHA<data>[A<start address>[(A<end address>/
A@<number of bytes>)]][;[<size>][AN]] (RET)

<data>: Datato be searched for
<start address>: Search-start address (Default: H'0)
<end address>: Search-end address (Default: Maximum address: H'FFFFFFFF)
<number of bytes>: The number of bytesto be searched for (Default: Maximum address:
H'FFFFFFFF)
<size>: Length of datato be searched for
B: 1byte
W: 2 bytes
L: 4bytes
Default: 1 byte
N: Data other than the specified datais searched for

Description
e Search

— Searches for <data> from the start address to the end address (or for the specified number of
bytes). All addresses where <data> is found are displayed.

— If datais not found,
**x A45:NOT FOUND
is displayed.

— If the N option is specified, data other than the specified <data> is searched for.
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Examples
1. Tosearch for 1-byte data H'20 in the address range from H'FB80 to H'FF7F:

:DS 20 H FB80 H FF7F (RET)
0000FBFB 0000FCCD

2. To search for data other than 2-byte data H'0 in H'100 addresses starting from the H'1000:

DS 0 1000 @00 ; WN (RET)
*** 45 : NOT FOUND
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7.215 | DISASSEMBLE Disassembles and displays memory contents

DA

Command Format

Display . DISASSEMBLEA<start address>[ (A<end address>
IA@<number of instructions>)] (RET)

<start address>: Start address of disassembly
<end address>: End address of disassembly
<number of instructions>: The number of instructions to be disassembled

Description

Display

— Disassembles the specified memory contents and displays addresses, machine codes, 1abels,
mnemonics, and operands in the following format.

Asmany lines as necessary are used for the display.

ADDR CODE LABEL MNEMONIC  OPERAND
<address>  <machine code> <label> <mnemonic> <operand>

— If <end address> or <number of instructions> is omitted, 16 lines of data are disassembled
and displayed.

— If thereis no applicable instruction,
DATAW XxXXX
isdisplayed.
If <start address> is odd,
DATA.B xx
is displayed.

— After executing this command (except when it is forcibly terminated by the (CTRL) + C
keys or (BREAK) key, or by an error), press the (RET) key to disassemble and display the
next 16 lines of data.

— Disassembleis not performed in the internal 1/O area.
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— There are two instructions, PUSH/POP and MOV, that store register contents on the stack
or recover them from the stack. However, these two instructions are displayed as the
PUSH/PORP instruction during disassembly as follows:

e MOV.W Rn, @-R7 isdisplayed as PUSH.W Rn.

e MOV.W @R7+, Rnisdisplayed as POP.W Rn.

e MOV.L ERn, @- ER7isdisplayed as PUSH.L ERn.
* MOV.L @ERT7+, ERnisdisplayed as POP. L ERn.

For assembly, of course both instructions can be specified.

— When H8S/2000 is selected as the MCU with the MODE command, the MACH and MACL
registers do not exist, but disassembly display is performed.

Examples
1. Todisassemble and display six instructions starting from address H'1000:

‘DA 1000 @ (RET)

ADDR CCDE LABEL MNEMONI C OPERAND
00001000 7A07000F ! NAIN MOV. L #00F0000: 32, ER7
0000
00001006 79000000 MOV. W #0000: 16, RO
0000100A 79010000 MOV. W #0000: 16, R1
0000100E 5E001200 JSR @QINT
00001012 A800 CwvP. B #00: 8, ROL

00001014 586000E8 BNE I MAI N10
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2. Todisassemble and display 16 instructions starting from address H'3000, and to disassemble
and display 16 instructions again by only entering (RET):

: DA 3000 ( RET)
ADDR CODE LABEL MNEMONI C OPERAND

00001000 01006DF6 ! SuUB PUSH. L ER6

00001004 0D76 MOV. W R7, R6

00001006 7900000A MOV. W #000A: 16, RO

0000100A 1907 SUB. W RO, R7

0000100C 01006DF5 PUSH. L ER5

00001010 01006DF4 PUSH. L ER4

00001014 79050001 MOV. W #0001: 16, R5

00001018 78606BA5 MOV. W R5, @ O000FFF6: 32, ERG)
0000FFF6

00001020 78606B25 MOV. W @ O000FFF6: 32, ER6) , R5
0000FFF6

00001028 ADO1 CwP. B #01: 8, R5L

0000102A 79350001 SUB. W #0001: 16, R5

0000102E 58E02100 BGT 003132: 16

00001032 1956 SUB. W R5, R6

00001034 0000 NOP

. (RET)

00001036 78606BA5 MOV. W R5, @ O000FFF8: 32, ER6)
0000FFF8

0000103E 78606BA5 MOV. W @ O000FFF6: 32, ER6) , R5
0000FFF8
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7.216 | DISPLAY_COVERAGE Displays coveragetraceresults
DCV

Command Format

e Display : DISPLAY_COVERAGE[A<start address>A<end address>]
[;<option>[AN]] (RET)

<start address>: Start address of coverage trace display
<end address>: End address of coverage trace display
<option>: Display format of coverage trace display
A: Address display
D: Dump display
Default: Address display
N: Displays unexecuted or unaccessed addresses if option A is
specified

Description

e Display

— Displays coverage trace information of addresses in the range from <start address> to <end
address> (accessed during GO command execution) as address values or in display-dump
format. The coverage trace acquisition range is a 2-Mbyte address area. When the MCU has
a 64-kbyte or a 1-Mbyte address area, all spaces can be acquired. When the MCU has a 16-
Mbyte address area, the trace range is within 2 Mbytes from the base address specified with
the EXECUTION_MODE command with the BS option. Refer to section 7.2.19,
EXECUTION_MODE. When the address range specification is omitted, al address
information to be acquired in the program areais displayed.

— Coverage trace can be executed after emulator system program initiation. Coverage trace
settings can be initialized with the SET_COVERAGE command.
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— The address display format is as follows:

<ADDR> <ADDR> <ADDR> <ADDR> ...........
XXXXXXXX — XXXXXXXX XXXXXKXX — XXXXXXXX v

Displays executed or accessed addresses in one of the following two ways:

XXXXXXXX — XXXXXXXX:  Memory area between these two addresses was executed or
accessed.
XXXXXXxX:  Only this address was accessed.

— If option [;AAN] is specified, coverage trace information is displayed for addresses in the
specified memory range which were not executed or accessed during GO command
execution. Although the display format is the same as the address display format, note that
the displayed addresses have not been executed or accessed in this case.

— If option D is specified, coverage trace information is displayed in the following display-
dump format: <start address> isamultiple of 8 and <end address> is amultiple of 8 — 1.

<ADDR> < DATA >
XXXXXXXX vy vy vy vy VY e
@ (b)

(8) Address

(b) Address accessinformation in hexadecimal (00 to FF). Each bit represents one
memory address, and an accessed addressisindicated as 1.

Example: 00001000 8F Q0 ......

Thefirst byte of data 8F indicates that addresses 1000, 1004, 1005, 1006, and 1007

were accessed.
Datavalue (8 (P
Bit pattern 1000 1111
1 1
Address 1000 1004
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— Coverage trace information is valid until re-initialization is provided with the

SET_COVERAGE command. Coverage trace information of addresses accessed by the
user program during GO command execution continues to be acquired until a new coverage

trace initialization.

Note

The coverage trace range is 2 Mbytes from the base address specified by the BS option of the

EXECUTION_MODE command.

Examples

1

To display coverage trace information for the area from H'400 to H'7FFF:

:DCV 400 7FFF (RET)

<ADDR> <ADDR> <ADDR> <ADDR> <ADDR> <ADDR>
00000400—60000503 00000700—00000703 00000800- 00000815
00007000—00007103 00007F20—00007FFF

To display addresses of areas not executed by GO command execution:

:DCV ;AN (RET)

<ADDR> <ADDR> <ADDR> <ADDR> <ADDR> <ADDR>
00000504—600006FF 00000704—00007FF 00000816—0006FFF
00007104—60007F1F 00008002—0008003 00008006—0000FFFF

To display executed addresses in display-dump format:

:DCV ;D (RET)
<ADDR> < DA T A>

00000000 FF CO FO 00 00 OO 00 OO 00 00 OO0 00 00 OO 00 OO
00000080 FF FE FO 00 00 00 00 00O FF FF FF 00 00 00 00 00
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7.217 | DUMP Displays memory contents
D

Command Format

e Display : DUMPA<start address>[(A<end address>/A] @] <number of bytes>)]
[;<display unit>] (RET)

<start address>: Display start address
<end address>: End address for memory dump
<number of bytes>: Size of datafor memory dump
If @ isomitted, thisvalue is determined as <end address> or <number of
bytes> according to the inequalities given below. Default is 256 bytes, as
size.
End address: <start address> < specified value
Number of bytes: <start address> > specified value
<display unit>: Size of display unit in bytes

B: 1hbyte

W: 2bytes

L: 4bytes

Default: 1 byte
Description
e Display

— Displays amemory dump of the specified area as follows:

<ADDRESS> < DATA > <ASCI| CODE>
XXXXXXXX XX etiieerreieeeesirreesessssabeeeeeeeans XX UXXXX i xx"
€Y (b) (©
(@) Address

(b) Memory contents
() Memory contents displayed as ASCII codes. If there is no applicable ASCII code, a
period (.) isdisplayed instead.
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— If (CTRL) + P keys (hold down (CTRL), then press P) are entered during a memory dump,
the emulator displays the 256 bytes of data before the start address of the current dump, and
halts command execution.

The emulator then waits for key input, but does not display a prompt. If the (RET) key is
pressed at this stage, the display scrolls through the memory contents until the specified end
addressisreached. If instead, (CTRL)+ P keys are pressed, the 256 bytes of data before the
start address of the last dump are displayed.

— If only the (RET) key is pressed after DUMP command execution has been terminated
(except for forcible termination), the 256 bytes of data from the next address of the last
dump are displayed.

Note

The user can execute this command in parallel mode. However, when displaying the user system
memory or internal 1/0 area, the program stops every time 16 bytes are displayed. Therefore,
emulation does not operate in realtime. Software standby or sleep state is cancelled, and the
execution starts from an instruction following the SLEEP instruction. Emulation memory, internal
ROM and internal RAM areas can be emulated in realtime, but the contents are not displayed in
software standby or sleep state.

Examples

1. Todisplay amemory dump from addresses H'O to H'2F:

:D 0 2F (RET)

<ADDR> < D A T A > <ASC| | CODE>
00000000 20 48 20 49 20 54 20 41 20 43 20 48 20 49 20 20 " HI TACH
00000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 "................
00000020 20 20 20 20 20 20 20 20 20 20 20 45 37 30 30 30 E7000

2. Todisplay 20 bytes of memory dump from address H'FB80 in 4-byte units:

:D FB80 20 ;L (RET)

<ADDR> < D A
0000FB80 00000000 00000001
0000FB90 00000000 00000001

T A >
00000002 00000003
00000002 00000003
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3. Todisplay by entering (CTRL) + P and (RET):

D 1000 @00 (RET)

<ADDR>

00001000 00 00 00
00 00 00

00001010

00000F00
00000F10
00000F20
00000F30

00 00 00
00 00 00
00 00 00
00 00 00

< D A
00 00 00 00 00
00 00 00 00 00

T
00
00

Enter (CTRL) + P

00 00 00 00 00
00 00 00 00 00
00 00 00 00 00
00 00 00 00 00

00000OFFO 00 00 00 00 OO0 00 OO 00

Display of memory dump stops. Enter (RET) to continue display.

00001000
00001010
00001020
00001030

000011FO0
: (RET)
00001200
00001210
00001220
00001230

000012F0

00
00
00
00

00

00

00

00

00

00

00
00
00
00

00

00

00

00

00

00

00
00
00
00

00

00

00

00

00

00

00 00 00 00 00
00 00 00 00 00
00 00 00 00 00
00 00 00 00 00

00 00 00 00 00
00 00 00 00 00
00 00 00 00 00
00 00 00 00 00

00 00 00 00 00

00 00 00 00 00

00
00
00
00

00

A
00
00

00
00
00
00

00

00
00

00
00
00
00

00

>
00
00

00
00
00
00

00

DUMP

00
00

00
00
00
00

00

00
00

00
00
00
00

00

00 00 00 00 00 00
00 00 00 00 00 00
00 00 00 00 00 00
00 00 00 00 00 00

00 00 00 00 00 00
Entering (RET) displays next 16 lines.
00 00 00 00 00 00
00 00 00 00 00 00
00 00 00 00 00 00
00 00 00 00 00 00

00 00 00 00 00 00
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00
00
00
00

00

00
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00

00

00

00
00

00
00
00
00

00

00
00
00
00

00

00

00

00

00

00

<ASCI | CODE>



END

7.218 | END Cancels parallel mode

Command Format

¢ Cancellation # END (RET)
Description
e Cancellation
— Cancels parallel mode during GO command execution.

— Entering the END command clears old trace information and starts storing new trace
information.

Example

To cancel parallel mode during GO command execution:

: G0 (RET)
** PC=00003400 RET (Parallel mode entered)

#M FD80 ( RET)
0000FD80 00 ? FF (RET) (Command execution in parallel mode)
0000FD81 10 ? . (RET)

#END ( RET) (Paralel mode cancellation)

** PC=00003800

7-54



EXECUTION_MODE

7219 | EXECUTION_MODE Specifies and displays execution mode
EM

Command Format

e Setting

* Display

<option 1>:

<option 2>:

<option 3>:

<option 4>:

<option 5>

<option 6>:

<option 7>:

: EXECUTION_MODE [ASTR=<option 1>][ABRQ=<option 2>]
[ATIME=<option 3>][APB8=<option 4>]
[ABS=<option 5>][ALD=<option 6>]
[ATRG=<option 7>][AMON=<option 8>][;C] (RET)

: EXECUTION_MODE (RET)

Specifieswhether AS, RD, and WR are output to user system, and whether WAIT
can be input at emulation memory access.
E: OutputsAS, RD, and WR, and inputs WAIT when accessing emulation
memory
D: Doesnot output AS, RD, and WR and prohibits input of WAIT when
accessing emulation memory (default at emulator shipment)
Specifies whether the BREQ (bus request) signal input is enabled.
E: Enablesthe BREQ signal input
D: Disablesthe BREQ signal input (default at emulator shipment)
Specifies the minimum time to be measured by the GO command or
PERFORMANCE_ANALY SIS command.
1. 1 ps(default at emulator shipment)
2: 250 ns
Specifies whether external probe 8 is used for a synchronous break on multiple
emulators (multibreak).
N: Usesexternal probe 8 as anormal probe (default at emulator shipment)
M: Uses external probe 8 for multibreak detection
Specifies the coverage trace acquisition range.
0 to F (default at emulator shipment is 0)
Specifies whether the MOV or EEPMOV instruction is executed when memory is
accessed with a host-related command.
M: MOV isused
E: EEPMOV isused (default at emulator shipment)
Specifies whether a pulse is output from the trigger output probe of the emulator
pod without a break occurring when a hardware break condition is satisfied.
E: Outputs a pulse from the trigger output probe without a break occurring
when a hardware break condition is satisfied
D: Breakswhen ahardware break condition is satisfied (default at emulator
shipment)
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<option 8>: Specifies how long theinterval isfor execution status display.
0: Nodisplay
1. Approximately 200 ms (default at emulator shipment)
2: Approximately 2 s
C: Writes the setting contents to the configuration file.

Description
e Specification

— Enables/disables AS (address strobe), RD (read), HWR (higher write), LWR (lower write),
and WAIT (wait) input/output at emulation memory access.

(a) To specify that the signals, AS, RD, HWR, and LWR are not output to the user system
and the WAIT signal is not input from the user system to the MCU when emulation
memory is accessed:

: EXECUTION_MODE STR=D (RET)

(b) To specify that the signals, AS, RD, HWR, and LWR are output to the user system and
the WAIT signal isinput from the user system to the MCU when emulation memory is
accessed:

: EXECUTION_MODE STR=E (RET)

The set signal inputs and outputs affect user program execution and emul ation memory
access with emulator command execution, such as memory modification/reference.

— Enables/disables the BREQ signal (bus request signal) input during realtime emulation.
(a) Todisablethe BREQ signal input during realtime emulation:

: EXECUTION_MODE BRQ=D (RET)

(b) To enable the BREQ signal input during realtime emulation:

: EXECUTION_MODE BRQ=E (RET)
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— Specifies the minimum time to be measured by the GO command execution time
measurement or by the PERFORMANCE_ANALY SIS command.

(a) Tosettheminimumtimeto 1 ys:

: EXECUTION_MODE TIME=1 (RET)

(b) To set the minimum time to 250 ns:

: EXECUTION_MODE TIME=2 (RET)

— Setswhether or not external probe 8 is used for multibreak. Refer to the description on
external probesin section 5.4.1, Break Function, for details.

(a) To specify that emulator’s external probe 8 is used as anormal probe (the same as
probes 1to 7):

: EXECUTION_MODE PB8=N (RET)

(b) To specify that emulator’s external probe 8 is used for multibreak detection:

: EXECUTION_MODE PB8=M (RET)

— Specifies the coverage trace acquisition range. The following 2-Mbyte ranges can be
selected by entering data from H'O to H'F.

Data Address Range Data  Address Range

0 H'0 to H'AFFFFF 8 H'800000 to H'9FFFFF

1 H'100000 to H'2FFFFF 9 H'900000 to H'AFFFFF

2 H'200000 to H'3FFFFF A H'A00000 to H'BFFFFF

3 H'300000 to H'4FFFFF B H'B0O0000 to H'CFFFFF

4 H'400000 to H'5FFFFF C H'C00000 to H'DFFFFF

5 H'500000 to H'6FFFFF D H'D00000 to H'EFFFFF

6 H'600000 to H'7FFFFF E H'E00000 to H'FFFFFF

7 H'700000 to H'8FFFFF F H'FO0000 to H'FFFFFF and

H'000000 to H'OFFFFF

Example: To set the address range of H'700000 to H'8FFFFF

: EXECUTION_MODE BS=7 (RET)
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— Specifies whether the EEPMOV or MOV instruction is used for program loading or saving.
When the EEPMOV instruction is used, the program is transferred in byte units and so the
transfer speed is high.

(a) Tousethe MQV instruction:

: EXECUTION_MODE LD=M (RET)

(b) To usethe EEPMQV instruction:

: EXECUTION_MODE LD=E (RET)

— Specifies whether a pulseis output without stopping emulation by a hardware break
specified with the BREAK_CONDITION1,2,3,4,5,6 command. When a hardware break
condition is satisfied, a pulse is output to the trigger output probe. For details, refer to
section 5.8, Trigger Output. Note that the software break specified with the BREAK or
BREAK_SEQUENCE command is aways valid regardless of this setting. If TRG = E is
specified, the sequential break specified with the GO command becomesinvalid and a pulse
is output whenever hardware break conditions are satisfied.

(a) To stop the program by a hardware break:

: EXECUTION_MODE TRG=D (RET)

(b) To output a pulse without stopping the program by a hardware break:

: EXECUTION_MODE TRG=E (RET)

— Specifiesthe interval length of PC display during GO command execution.
(a) Todisable PC display:

: EXECUTION_MODE MON=0 (RET)

(b) To enable PC display every 200 ms:

: EXECUTION_MODE MON=1 (RET)

(c) Toenable PC display every 2 s

: EXECUTION_MODE MON=2 (RET)
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— When the C option is specified, the following message is displayed:
CONFIGURATION WRITE OK (Y/N)?

In the E7000, writes the settings to the configuration file in the system disk, when Y is
input. In the E7000PC, writes the settings to the IBM PC configuration file in the same
directory asthe system disk, when Y isinput. The same settings will be valid after the

emulator is activated with this system disk.

Display

When all options are omitted, the current value is displayed and the emulator enters the
interactive mode. Enter the required value for each item. Enter (RET) for the item not to be
modified. To exit the interactive mode, enter a period (.). In this case, modification before
entering a period isvalid.

: EXECUTION_MODE (RET)
STR=D BRQ=D TIME=1uSEC PB8=N BS=0 LD=E TRG=D MON=1 (Displays current value)

STR (E: ENABLE/D: DISABLE) ? E (RET) (Inputsioutputs AS, RD, LWR, HWR, and WAIT)
BRQ (E: ENABLE/D: DISABLE) ? (RET) (No modification)
TIME (1: 1uSEC/2: 0.25uSEC) ? 2 (RET) (Minimum time is 250 ns)
PB8 (M: MULTI/N: NORMAL) ?. (RET) (Command is terminated. Modification is valid.)
Examples
1. To set the coverage trace range 2 Mbytes from address H'200000 and write the setting in the
configuration file:
:EM BS=2 ; C (RET)
***  85: COVERAGE | N Tl ALI ZED
CONFI GURATION WRITE OK (Y/N) ? Y (RET)
2. Todisplay the specified values of the current emulation execution mode and modify themin

interactive mode (the command execution can be terminated by entering a period (.)):

: EM (RET)
STR=D BRQ=D TIME=1uSEC PB8=N BS=0 LD=E TRG=D MON\=1
STR (E: ENABLE/ D: DI SABLE) ? ( RET) (Input (RET) for no modification)

BRQ ( E: ENABLE/ D: DI SABLE) ? ( RET)
TIME (1: LuSEC/ 2: 0. 25uSEC) ? 2 (RET)
PB8 (M MULTI/ N NORMAL) ? ( RET)

BS (0 - F) ? .(RET)
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7220 |FILL Writesdatato memory

Command For mat

e Write: FILLA<start address>(A<end address>/A@<number of bytes>)[A<data>]
[;[<size>][AN]] (RET)

<start address>: Write start address
<end address>:  Write end address
<number of bytes>: The number of bytes to be written
<data>: Datato be written. Default is H'00.
<size>: Length of datato be written
B: 1hbyte
W: 2bytes
L: 4 bytes
Default: 1 byte
N: No verification
Default: Verification performed

Description
Write
— Writes data to the specified memory area. Default value is H'00.

— After dataiswritten, it is also verified. This command can therefore be used as a memory
test. If an error occurs, the following message is displayed and processing is terminated.

FAILED AT xxxxxxxx WRITE=yy..'y.! READ=2zz..'z2.

XXXXXXXX: Error address
yy..'y..". Write data (hexadecimal and ASCII characters)
zz..'z..". Read data (hexadecimal and ASCII characters)

— Data cannot be written to an internal 1/O area. If awrite to the internal 1/0 areais attempted,
execution terminates just before entering the internal 1/O area.

— If Wor L is specified as <size>, but the start address is odd, the lowest bit is rounded down
to the preceding even address. Writing never exceeds the specified <end address>.
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Example
Tofill the entire area from addresses H'0 to H'6FFF with 1-byte data H'00:

'F 0 6FFF 0 (RET)
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7221 | GO Providesrealtime emulation
G

Command Format
e Execution : GO[A[<start address>][;[<break address>][A<mode>][ATM]]] (RET)

<start address>: Start address of realtime emulation, or the word RESET
<break address>: A breakpoint address
<mode>: Emulation mode
S1: Sequential break mode 1
S2: Sequential break mode 2
S3: Sequential break mode 3
R=<n>: Cyclereset mode,n=1t09
11,12: Timeinterval measurement modes 1, 2
N: Invalidates break conditions temporarily
TM: Displaysthe memory contentsin the address specified with the TM
(TRACE_MEMORY) command.

Description
e Execution

— Executes realtime emulation (user program execution) starting with a specified <start
address>. The following data can be specified as <start address>.

: GORESET (RET) . After RES signal input to the MCU, PC and SP are
set to the values specified with the reset vector and
program execution starts.

: GO <address> (RET) . Executes the program from the specified address.

: GO (RET) When omitting the address, the program executes from
the address where the current PC indicates.

— By the <mode> specification at the GO command input, the user program is executed in one
of the following modes.

(a) Sequential break mode 1 (S1)
Realtime emulation stops only when break conditions set by the
BREAK_CONDITION1,2 command are satisfied in the sequence of <condition 2>
followed by <condition 1>.
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(b) Sequentia break mode 2 (S2)
Realtime emulation stops only when break conditions set by the
BREAK_CONDITION1,2,3 command are satisfied in the sequence of <condition 3>,
<condition 2>, and <condition 1>.

(c) Sequentia break mode 3 (S3)
Realtime emul ation stops only when break conditions set by the
BREAK_CONDITION1,2,3,4 command are satisfied in the sequence of <condition 4>,
<condition 3>, <condition 2>, and <condition 1>.

(d) Cyclereset mode (R=n; n=1t0 9)
An RES signal isinput to the MCU at the intervals given in table 7-11. At the same
time, atrigger signal for an oscilloscope is output through the trigger output probe pin.
In this mode, all break conditions and trace conditions are invalidated during emulation.

(e) Timeinterval measurement mode 1 (11)
The execution time from the point when <condition 2> is satisfied until <condition 1> is
satisfied is measured. Program execution stops whenever <condition 1> is satisfied.

(f) Timeinterval measurement mode 2 (12)
The total execution time from the point when <condition 2> is satisfied until <condition
1> is satisfied is measured. Even if these break conditions are satisfied, the program
does not stop and the execution time between BREAK_CONDITION 2,1 is measured.
When these conditions are satisfied twice or more, the time is added to the previous
measured time.

(g) Temporary invalidation of break conditions
If the N option is specified, software breakpoints set with the BREAK or
BREAK _SEQUENCE command and hardware breakpoints set with the
BREAK_CONDITION1,2,3,4,5,6 command are invalidated temporarily, and user
program emulation continues. However, the breakpoints are invalidated only within one
GO command emulation. If option N is not specified in the next GO command
emulation, breskpoints are validated again.
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Table7-11 CycleRReset Times

Value of n

Reset Interval

32 us

96 us

512 ps

1.024 ms

5.12ms

10.24 ms

51.2ms

102.4 ms

O || N | |A~|W|IN|F

512 ms

Table 7-12 lists restrictions for the above modes.

Table 7-12 Restrictions for Realtime Emulation Modes

Mode

Restrictions

Sequential break
mode 1

Conditions must be specified with the BREAK_CONDITION1,2 command.
Conditions specified with the BREAK_CONDITIONS,4,5,6 command are
ignored.

Sequential break
mode 2

Conditions must be specified with the BREAK_CONDITION1,2,3 command.
Conditions specified with the BREAK_CONDITION4,5,6 command are
ignored.

Sequential break
mode 3

Conditions must be specified with the BREAK_CONDITION1,2,3,4
command.
Conditions specified with the BREAK_CONDITIONS5,6 command are ignored.

Cycle reset
mode

Software break conditions specified with the BREAK or BREAK_SEQUENCE
command and hardware break conditions specified with the
BREAK_CONDITION1,2,3,4,5,6 command are ignored.

All conditions specified with the TRACE_CONDITION command are ignored.
Parallel mode cannot be entered.

The TM option cannot be specified.

Time interval
measurement mode
1,2

Conditions must be specified with the BREAK_CONDITION1,2 command.
Software break conditions specified with the BREAK or BREAK_SEQUENCE
command and hardware break conditions specified with the
BREAK_CONDITIONS3,4,5,6 are ignored.

All conditions specified with the TRACE_CONDITION command are ignored.
Parallel mode cannot be entered.

Time measurement specified with the PERFORMANCE_ANALYSIS is not
executed.
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— |If <break address> is specified, realtime emulation stops after the instruction at the
specified address is executed. This specification is valid for only the current GO command
emulation. BREAK _CONDITIONG isinvalid when a break address is specified.

— Program fetch addresses are displayed at the interval specified with the MON option of the
EXECUTION_MODE command during realtime emulation. If the TM option is specified,
memory contents of the address specified with the TRACE_MEMORY command are also
displayed. Two-byte data is displayed for memory contents. An error occurs if the address
is not specified with the TRACE_MEMORY command.

:GO; TM (RET)
** PC = XXXXXXXX VYVYYYYVYY = 227z

XXXXXXXX: Program fetch address
yyyyyyyy: Address of memory contentsto be displayed (valid when the TM option is
specified)
zzzz: Memory contents (2 bytes)

Note: The TRACE_MEMORY display address can be modified in parallel mode, but
the contentsto be displayed are not updated until accessis completed
(the contents befor e modification are displayed). When specifying the access
with DM A, the display contents are not updated until accessis completed with
DMAC.

— During GO command emulation, pressing the SPACE key or (RET) key sets parallel mode.
For details, refer to section 1.3.3, Parallel Mode.
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— If emulation is terminated, register contents, execution times, cause of termination, and line
number symbols are displayed in the following format:

@

(b)

(©
(d)

PC=00001000 CCR=80:|******* EXR=07:*****210 @
MACH=00000000 MACL=00000000

ERO—-ER3 00000000 00000001 00000002 00000003

ER4 — ER7 00000008 00000009 0O000000A 0000000B

RUN-TIME=D'000H:00M:00S:000000US[:000NS] (b)
+++:<cause of termination> (c)
LINE NO = <line number symbol> + n (d)

The contents of each register at emulation termination.

Note: When H8S/2000 is selected asthe M CU with the MODE command, the
MACH and MACL registersdo not exist, and therefore, cannot be
displayed.

Time of user program execution, in decimal. According to the TIME option of the

EXECUTION_MODE command, the maximum measurable timeis 305 or 76 hours,

where the minimum measurement timeis 1 ps or 250 ns, respectively. If the period

exceeds the maximum, it is displayed as*.

Cause of termination, aslisted in table 7-13.

If aline number symbol is defined, the termination location is displayed in the format

of: line number symbol + n.

— During user program execution, MCU execution status is displayed. Displayed contents are
shown in table 7-14. This status is monitored every 200 ms and if there is a difference from
the previous status, the statusiis displayed.
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Table 7-13 Causes of GO Command Emulation Termination

Display

Termination Cause

BREAK KEY

The (CTRL) + C keys were pressed or the ABORT command was
executed for forcible termination

BREAK POINT  XXXXXXXX

Emulation stopped at a breakpoint xxxxxxxx specified with the BREAK
command

STOP ADDRESS

An instruction at the break address was executed with the GO command

BREAK SEQUENCE

Software break condition specified with the BREAK_SEQUENCE
command was satisfied

BREAK CONDITION 1

A break condition specified with the BREAK_CONDITION1 command
was satisfied

BREAK CONDITION 2

A break condition specified with the BREAK_CONDITION2 command
was satisfied

BREAK CONDITION 3

A break condition specified with the BREAK_CONDITION3 command
was satisfied

BREAK CONDITION 4

A break condition specified with the BREAK_CONDITION4 command
was satisfied

BREAK CONDITION 5

A break condition specified with the BREAK_CONDITION5 command
was satisfied

BREAK CONDITION 6

A break condition specified with the BREAK_CONDITION6 command
was satisfied

BREAK CONDITION
1,2,3,4,5,6

A break condition was satisfied when the break conditions specified
with the BREAK_CONDITION1,2,3,4,5,6 command were satisfied
(refer to notes)

BREAK CONDITION S1

Sequential break conditions specified with the BREAK_CONDITION1,2
command were satisfied

BREAK CONDITION S2

Sequential break conditions specified with the BREAK_CONDITION1,2,3
command were satisfied

BREAK CONDITION S3

Sequential break conditions specified with the
BREAK_CONDITION1,2,3,4 command were satisfied

GUARDED AREA
ACCESSED

A guarded memory area was accessed

WRITE PROTECT

A write-protected area was written to

ILLEGAL INSTRUCTION

A break instruction was executed

NO EXECUTION

The user program was not executed (this message is displayed only
for the RESULT command)

RESET IN BY E7000

Terminates the program with the RES signal because an error occurs in
the user system

DMA GUARDED OR
WRITE PROTECT

The write-protected area is written to or guarded memory area is
accessed by the DMA during the continuous execution after the software
breakpoint
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Table 7-14 Execution Status Display

Display Meaning

* RUNNING Program execution has started. This is displayed only once at GO
command execution and parallel mode cancellation. This display
disappears when the message shown below (**PC=xXXXXXXX
lyyyyyyyy=zzzz]) is displayed during program execution.

**PC=xXXXXXXXX [yyyyyyyy=zzzz]Displays program fetch addresses during execution at the interval
specified with the MON option of the EXECUTION_MODE
command. If the TM option was specified, each address specified
with the TRACE_MEMORY command and its contents are also
displayed and updated.

**\VCC DOWN VCC (power supply voltage) is not correct and the emulator
forcibly terminates the user program. Provide the correct power
supply voltage and re-execute.

** RESET RES signal is low. The MCU has been reset.

* WAIT A = XXXXXXXX WAIT signal is low; the value on the address bus is displayed. At
the refresh cycle, the address is not displayed.

*** HARDWARE STANDBY The STBY signal is low but since this signal is not input to the
MCU, the MCU does not enter hardware standby state in the

emulator.
** SOFTWARE STANDBY The MCU is in software standby state.
** SLEEP The MCU is in sleep state.
* BREQ The BREQ signal is low.
** BACK The BACK signal is low.
** TOUT A = XXXXXXXX The AS signal has remained high for 80 us or more; the value on

address bus is displayed.

Notes

1. When the hardware break condition (BREAK CONDITION1,2,3,4,5,6 command setting) is
satisfied during program execution, the program does not terminate until at least one of the
instructions that have been already fetched is executed. If another hardware break is satisfied
before the user program terminates, BREAK CONDITION1,2,3,4,5,6 (the number of the
satisfied condition) is displayed. For further details, examine the trace information.

2. At each software breakpoint set with the BREAK command or the BREAK_SEQUENCE
command, the program stops, the pass count and address of the program are analyzed, and then
the program continues. When the memory command processing in parallel mode occurs during
this termination, memory cannot be accessed. At thistime,

*** 78: EMULATOR POD BUSY

is displayed, and the command should be re-input.
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However, when the interval of termination is short, the PC is not displayed, the emulator does
not enter parallel mode, or parallel mode command may not be executed.

3. If TRG = Eis specified as a TRG condition with the EXECUTION_MODE command, a break
does not occur even if abreak condition specified with the BREAK_CONDITION1,2,3,4,5,6
command is satisfied. In this case, a pulse is output from the trigger output probe pin.

Examples
1. Toreset the MCU and start emulation from the reset vector PC address:

G RESET (RET)
** PC=00001130

2. To start emulation from address H'1000 and stop emulation just after address H'2020 is
executed:

G 1000 ; 2020 (RET)
** PC=00002002

3. To start emulation from the current PC address in the sequential break mode 2:

G ; S2 (RET)
** PC=00004250

4. Toinvalidate current software break conditions and hardware break conditions, start emulation,
and display the contents of the address specified with the TRACE_MEMORY command:

G ; N TM (RET)
** PC=00006642  0000FFD0=0080

5. To start emulation from the current PC address and modify memory contentsin parallel mode:

: G (RET)

** PC=00010204 ( RET)
#M FEFO (RET)

0000FEFO FE = ? FF (RET)

0000FEF1 FF 2 . (RET)
#END ( RET)

** PC=00011456
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7.2.22

HELP
HE

Displays all commands and command format

Command Format

Display

Description

Display

: HELP (RET)
: HELP A <command> (RET)

(Displays all commands.)
(Displays command format.)

Displays al emulator command names and abbreviations.
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Examples

1. Todisplay al emulator commands:

: HELP (RET)
. <REG STER>
*&<LI NE NUVBER>
A ASSEMBLE
) BREAK
BC, BC1, BC2, BC3, BC4, BC5, BCS :
**BS . BREAK_SEQUENCE
**CL CLOCK
*CV CONVERT
DS DATA_SEARCH
DoV DI SPLAY_COVERAGE
*E END
F FILL
*HE HELP
*1D : 1D
*LED, * LEDL, *LED2, * LED3, * LED4 :
*LT,*LT1, *LT2 : LED _QUT, 1,2
*M : MEMORY
W MOVE
PA PERFORMANCE_ANALYSI S
Q QUT
R REG STER
RT RESULT
*SS SHORT_SYMBOL
s STEP
SO STEP_OVER
*T TRACE
*TM TRACE_MEMORY
*TS TRACE_SEARCH
*FDI FI LE_DI RECTCRY
*FER FI LE_ERASE
* FRE FI LE_RENAMVE
*ETY FI LE_TYPE
*FCH FLOPPY_CHECK
H HOST
sV SAVE
TR TRANSFER
L | NTFC_LOAD
T | NTFC_TRANSFER
*LAN LAN
*LO LOGOUT
* #OPEN OPEN
*#PWD PWD
*#BI N BI N
*#CD cD
*#CLOSE : CLOSE
#LSV LAN_SAVE
#LV LAN_VERI FY

HELP

* 1 <SYMBOL>
*AB : ABORT
Bl : BACKGROUND_| NTERRUPT

BREAK_CONDI TION, 1, 2, 3, 4,5, 6

CH : CHECK
*CC : COMVAND_CHAI N
DC : DATA_CHANGE
*DA . DI SASSEMBLE
*D . DUMP
EM : EXECUTI ON_MODE
G ce]
*HT ;. H STORY
LED, 1,2, 3,4
MP . MAP
MD . MODE
MR : MOVE_TO_RAM
*p : PRI NT
*RX : RADI X
RS . RESET
scv : SET_COVERAGE
*ST . STATUS
Sl . STEP_| NFORVATI ON
*SY . SYMBOL
*TC : TRACE_CONDI TI ON
TMO . TRACE_MODE
*FCO . FI LE_COPY
*FDU : FI LE_DUWP
FL . FILE_LQAD
FS . FILE_SAVE
FV : FILE_VER FY
*FF . FLOPPY_FORNAT
L : LOAD
TL . TERM NAL
\% . VERI FY
1S ;| NTFC_SAVE
1V : I NTFC_VERI FY
LH : LAN_HOST
*FTP . FTP
*#LS . LS
*#ASC . ASC
*#STA . STA
*#BYE . BYE
*#HLL : LAN_LOAD
#LTR : LAN_TRANSFER
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Note: *: Usablein parallel mode
No*: Unusablein parallel mode
**: Availableonly for display in parallel mode
# Availablewhen the FTP server isopen

The above example is the display when the E7000 is used. The display when using the
E7000PC is alittle different.

2. Todisplay each command format:

:HELP GO (RET)
(Displays GO command format)
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7.223 | HISTORY Displaysinput command history
HT

Command Format
e Display : HISTORY (RET) (Displays all input commands)

: HISTORY <history number> (RET) (Displays the input command
of specified history number)

<history number>: History number (1 to 16)
Description

« Digplay

— Displaysthe 16 commands most recently input including the HISTORY command in the
input order.

— If <history humber> is entered, the command corresponding to <history number> is
displayed as shown below and the emulator enters command input wait state. When the
(RET) key is pressed, the displayed command is executed.

Note
Subcommands cannot be displayed by the HISTORY command.
Example

: HI STORY (RET)

01 MAP

02 MAP 0 1FFFF;S

03 F 0 1000 FF

04 B 300

05 BCl1 A=104

06 H STORY

:HI STORY 5 (RET)

:BCl1 A=104_ ------------ Enters command input wait state
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7.2.24

ID
ID

Displays emulator system program version

Command Format

e Display
Description
e Display

. ID (RET)

Displays the emulator system version and revision numbers.

Example

To display the emulator system version and revision numbers:

1D (RET)
H8S/ 2655 E7000 (HS2655EPD70SF) Vn. m

Copyright (C) Hitachi,LTD. 1995
Li censed Materi al

of Hitachi,

Lt d.
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7225 | LED1,234 Specifies, displays, or cancels memory
LED1,2,3,4 contentsdisplay on LEDs

Command Format

* Specification : LED(1/2/3/4)A<address>[;<size>] (RET)
o Initidlization : LED[(V/2/3/4)]A| (RET)

» Display . LED[(1/2/3/4)] (RET)

e Cancellation : LED[(V/2/3/4)][A] — (RET)

<address>: Memory address whose contents are to be displayed on LEDs
<size>: Display datasize
B: 1hbyte
W: 2 bytes
L: 4bytes
Default: 1 byte

Description
e Specification

— Specifies the memory addresses whose contents are to be displayed on the LEDs on the
optional bus monitor board. After an address is specified with this command, the
corresponding data is displayed on the LEDs when the address is accessed by the user
program. Up to four addresses can be specified by the LED1 to LED4 commands, and up to
four bytes of data can be displayed for one address.

— When specifying W (two bytes) or L (four bytes) as the size, specify a multiple of two or
four as the address, respectively. When an odd address is specified, 1-byte (B) datais
displayed regardless of the size specification. When L is specified and the address is not a
multiple of four, the size is automatically set to W and B, when the addressis even and odd,
respectively.

— The LEDsturn on, and the display is updated, only after the specified address is accessed
by the user program. This applies even when the contents of the address are updated in the
emulator asin the case of atimer counter, and neither is the displayed data updated when
accessed by an emulator command such as MEMORY .
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Initialization

— Turns off the specified LED. The previously specified address remains valid until the
addressis cancelled or anew addressis specified, and its contents are still displayed when
the address is accessed by the user program again. When 1, 2, 3, and 4 are omitted, all the
LEDs are extinguished.

* Toturn off al the LEDs:
:LED | (RET)
e Toturnoff LED 2:
:LED21| (RET)
Display

Displays the currently specified addresses. When 1, 2, 3, and 4 are omitted, the addresses
specified for al the LEDs are displayed. When no address is specified, a blank will be

displayed.

— Todisplay all specified addresses:

: LED (RET)
LED1 = XXXXXXXX Yy ZZzzZ...
LED2 = XXXXXXXX Y ZzZZ...
LED3 = XXXXXXXX Yy Zzzz...
LED4 = XXXXXXXX Yy ZzzZZ...

XXXXXXXX:  Address
y: Display size (B: 1 byte, W: 2 bytes, L: 4 bytes)
zzzz.... Symbol (only when asymbol is specified)

— To display the address specified for LED3:

: LED3 (RET)
LED3 = XXXXXXXX Y 2Zzzz...
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¢ Cancellation

Cancelsthe specified address. When 1, 2, 3, and 4 are omitted, the addresses specified for all
the LEDs are cancelled.

— To cancel all specified addresses:
' LED — (RET)
— To cancel the address specified for LED2:
: LED2 - (RET)
Examples

1. Todisplay the 2-byte data stored at address H'20000 on LED1.:

: LEDL 20000; W ( RET)

2. Totemporarily turn off LED2 (initialization):

LED2 | (RET)

3. Todisplay al the current address specifications:

. LEDL (RET)
LEDL = 00000882 W
LED2 = 00000FFE B
LED3 =

LEDA =

4. To cancel the address specified for LED1:

:LEDL — (RET)
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7226 | LED OUT1,.2 Specifies and displays analog output of LED
LT12 display data

Command Format

e Specification : LED_OUT(1/2)A<LED number>[;<data position>] (RET)
+ Display : LED_OUT(1/2) (RET)

<LED number>: LED number whose displayed datais to be output from the analog
terminals
1: LEDZ1 datais output
2: LED2 datais output
<data position>: Position of datato be output from the analog terminals
H: High-order 16 bits of displayed data
L: Low-order 16 hits of displayed data
Default: Low-order 16 bits of displayed data

Description
e Specification

— Outputs data displayed on LED1 or LED2 on the optional bus monitor board as analog data,
from two analog output terminals 1 and 2 located on the monitor board. The output from
terminals 1 and 2 is specified by the LED_OUT1 and LED_OUT2 commands, respectively.
Either the high-order or low-order 16 bits of data displayed on LED1 or LED2 can be
output.

tepdispley [ || [ I JL I L J[ |

\ /\ /

High-order 16 bits Low-order 16 bits

— Analog datais output when the address specified by LED1,2 is accessed by the user
program. Accordingly, addresses and LED numbers output by LED1,2 must be specified
before program execution. Note that analog data output is undefined until the LED address
is accessed by the user program. In addition, analog data output is undefined if the LED is
not displayed.
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Display

Displays the LED number whose display datais being output from the analog terminals, and
the data position. When 1 and 2 are omitted, the specifications for both LED_OUT1 and

LED_OUT2 are displayed.
— To display specifications for both the LED_OUT1and LED_OUT2:
: LED_OUT (RET)

LED_OUT1 LEDnm
LED_OUT2 LEDnm

LEDn: LED number whose displayed datais being output
m:  Output data position
H: High-order 16 bits
L: Low-order 16 bits

— Todisplay specificationsfor LED_OUT2:

: LED_OUT2 (RET)
LED_OUT2 LEDnm

Examples

1. To output the high-order 16 bits of the data displayed by LED?2 from analog output terminal 1.

:LT2 2 H (RET)

2. Todisplay the specifications for analog output terminals 1 and 2:
(LT (RET)

LED QUT1 LED1 L
LED OQUT2 LED2 L
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7227 | MAP Specifies, displays, or cancels memory
MP attribute(s)

Command Format

e Specification : MAPA<start address>A<end address>;<memory attribute> (RET)
e Display : MAP[A<start address>A<end address>] (RET)
¢ Cancelation : MAP[A]- (W/G) (RET)

<start address>: Start address of memory area whose attribute is to be specified or
displayed
<end address>: End address of memory area whose attribute is to be specified or
displayed
<memory attribute>:  U: Memory in the user system
S: Emulation memory in the emulator pod
SW: Emulation memory with write protection in the emulator pod
SG: Emulation memory with access inhibition in the emulator pod
E: Optional memory board
EW: Optional memory board with write protection
EG: Optiona memory board with accessinhibition
W: Read-only memory (write-protected) access
G: Guarded memory area (access-inhibited)

Description
e Specification
— Allocates standard emulation memory or optional emulation memory board
(a) Standard emulation memory alocation

Allocates standard emulation memory (512 kbytes) in the emulator pod in 128-kbyte
units. The emulation memory can be write-protected or access-inhibited by specifying
SW or SG, respectively. The start addressis rounded down to O or a multiple of
H'20000, and the end address is rounded up to a multiple of H'20000, minus one.

Note: When the M CU has only 64 kbytes of memory space, the start and end
addresses must be H'0 and H'FFFF, respectively. (In this case, however,
remaining memory space isreduced by 128 kbytes.)

:MAP 0 1FFFF;S (RET)
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(b) Memory board (option) emulation memory allocation

Memory board (option) is allocated in 1-Mbyte units. The emulation memory can be
write-protected or access-inhibited by specifying EW or EG, respectively. The start
address is rounded down to 0 or a multiple of H'100000, and the end address is rounded
up to amultiple of H'1200000, minus one.

Note: The emulation memory area allocated on the memory board isaccessed in 3-
state 1-wait cycle. Therefore, memory board emulation memory must not be
assigned to a 2-state access area. | f assigned, the area cannot be accessed
correctly. In addition, write accesses to the memory board emulation memory
cannot be executed correctly when the write data buffer function isused. Do
not usethewrite data buffer function when emulation memory isallocated on
the memory board.

:MAP 0 FFFFFE (RET)

Both emulation memories can be accessed in realtime in parallel mode. To move the
memory to the user system, specify option U. After allocation, the size of the unused
emulation memory is displayed.

REMAINS EMULATION MEMORY S=XXXXX/E=XXXXXX
S=xxxxx (Standard emulation memory)
E = xxxxxx (Optional emulation memory)

One write-protected area and one access-inhibited area can be allocated in 128-kbyte units
independently of the emulation memory allocation.

Write protected:  Program execution stops when the area is written to by the user program
Accessinhibited: Program execution stops when the area is accessed (read/written) by the
user program

With an emulator command, the user can read from and write to the write-protected area. In
single chip mode, the UNUSABLE area has aready been specified as access-inhibited at
start up.

7-81



MAP

e Display

— Displays the memory attributes of the area defined by <start address> and <end address>, in
the following format:

: MAP <start address> <end address> (RET)

XXXXXXXX-XXXXXKKX; X €]
INTERNAL ROM = XXXXXXXX-XXXXXXXX (b)
RESERVED AREA = XXXXXXXX-XXXXXXXX XXXXXXXX-XXXXXXXX (©
INTERNAL RAM = XXXXXXXX-XXXXXXXX (d)
INTERNAL I/O = XXXXXXXX-XXXXXXXX (e
GUARDED AREA = XXXXXXXX-XXXXXXXX WRITE PROTECT AREA= XXXXXXXX-XXXXXXXX (f)
REMAINS EMULATION MEMORY  S=XXXXX/E=XXXXXX (9)

(@) Addressrange and memory attributes
(b) Internal ROM address range (displayed only when the MCU has an internal ROM)
(c) Reserved arearange
(d) Internal RAM address range
(e) Interna 1/0O address range
(f) Guarded memory area and write-protected area address ranges (displayed only when
they are specified)
(9) Unused emulation memory size in hexadecimal
S=xxxxx (Standard emulation memory)
E=xxxxxx (Optional emulation memory)

— When no address is specified, the memory attributes of the whole memory areaare
displayed in the format shown above.

¢ Cancellation

Cancels the write protection and access inhibition specifications.

:MAP—;W (RET) Cancels all write protection specifications.

: MAP—;G (RET) Cancels all accessinhihition specifications.
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Notes

1

If thereis not enough standard emulation memory to satisfy the specification, the attribute is
specified only for the memory area available.

2. Emulation memory cannot be allocated to the internal ROM, internal RAM, and internal 1/0O
areas. These areas cannot be specified as awrite-protected or access-inhibited area.

3. Optional memory (E) should not be allocated to a 2-state access areg; if it is, it may not be
accessed correctly. Standard memory (S) in the emulator pod must be assigned to 2-state access
areas.

4. Emulation memory may be temporarily assigned to the reserved area or an unusable areain
single chip mode. However, in the actual MCU, note that an unusable area cannot be accessed.

5. When optional memory (E) is allocated, the write data buffer functions must not be used. If the
function is used, the memory cannot be accessed correctly.

Examples

1. Todlocate standard emulation memory in the emulator pod to the address range from H'0 to

H'1FFFF:

:MP 0 1FFFF; S (RET)
REMAI NS EMULATI ON MEMORY ~ S=60000/ E=000000

2. To make the address range from H'40000 to H'5FFFF for write protection:

: MP 40000 5FFFF ; W ( RET)
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M

7228 | MEMORY Displays or modifies memory contents

Command Format

« Display, modification : MEMORY A<modification address>[A<data>][;[<option>]

[AN]] (RET)

<modification address>: Address of memory areato be displayed or modified

Description

<data>: Datato be written to the address
<option>: Length of display or modification unit

1 byte

2 bytes

4 bytes

Odd address, 1 byte

: Even address, 1 byte
Default: 1 byte

N: No verification

mOr<w

« Display, modification

— If <data> is omitted, the emulator displays memory contents at the specified address and
enters input wait state of the modified data. The user can then enter data and modify
memory contents; this process can then be repeated for the next address. If option N is not
specified, the data to be modified is read and verified. Datain theinternal 1/0 areais never
verified. Memory contents are displayed, and modified datais input in the following format.

: MEMORY <address> (RET)

XXXXXXXX

XXXXXXXX:

YYYYyyyy:
<data>:

<option>:

yyyyyyyy  ? [<data>][;<option>] (RET)

Address of datato be modified

Memory contents displayed in modification units.

Modification data. Data length is considered to be the same as that of the data
displayed on the screen. If only the (RET) key is pressed, datais not modified,
and the next address is displayed.

The unit of display or modification can be changed, or the address can be
incremented or decremented. When <data> is specified, <option> is processed
after the datais modified. When <data> is not specified, a semicolon (;) can be
omitted to specify optionsL, W, O, #, =, or (period). Table 7-15 lists option
functions.
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Table7-15 MEMORY Command Options

Option Description

B 1 byte

w 2 bytes

L 4 bytes

(0] Odd address, 1 byte
E Even address, 1 byte

>

Display of previous address contents

Display of current address contents

Command termination

Default Display of next address contents

— When specifying <address> and <data>, memory contents are modified immediately and
the emulator waits for the next command input wait state.

: MEMORY H'FFFO H'F8 (RET)

Notes

1. Thiscommand can be executed in parallel mode. When the user system memory or internal 1/0
area contents are displayed, the program stops at every display or when writing is performed.
The emulator therefore, does not operate in realtime. Software standby and sleep states are
cancelled and program starts to execute from the next instruction of the SLEEP instruction. In
the emulation memory, internal ROM, and internal RAM, the emulator operatesin realtime.
Their contents are not displayed in software standby or sleep state.

2. By controlling the EAE bit of the bus control register L (BCRL), the emulator enables access to
al internal ROM areas. Therefore, even if the EAE bit is modified with this command, access
can be performed to any internal ROM area with an emulator command.
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Examples
1. Tomodify memory contents from address H'1000:

M 1000 (RET)

00001000 00 ? FF (RET)
00001001 01 ? 10 (RET)
00001002 22 2 (RET)
00001003 00 2 30;W (RET)
00001004 0000 ? 1234 (RET)
00001006 1100 2 A~ (RET)
00001004 1234 ? L (RET)
00001004 12341100 ? 12345678 (RET)
2 . (RET)

00001008 00000000

2. Tomodify memory contents from address H'8000 in 2-byte units without verification:

M 8000 ;W N (RET)

00008000 0000 ? FF (RET)
00008002 0002 ? 1000 (RET)
00008004 FFF2 ? . (RET)

3. Towritethe data H'10 to address H'FEQO without displaying the memory contents:

M FEOO 10 (RET)
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7229 | MODE Specifiesor displays M CU operating mode

MD

Command For mat

Specification : MODE;C (RET)
Display : MODE (RET)

Description

Specification

— Interactively specifies the MCU operating mode as shown below.

:MODE;C (RET)

CPU MODE = H85/2600 OPERATION MODE =7 (MD2-0=7) MODE SET = E7000

PIN MODE = 120/128 INTERNAL ROM SIZE = 128KB INTERNAL RAM SIZE = 4KB 1 1)
ADC MODE = HI SPEED DMAC MODE = ENABLE REFRESH MODE = ENABLE

SCI CHANEL = 3CH  16BIT TIMER MODE =TPU0-2

CPU MODE (1:H8S/2000 , 2:H8S/2600) a? (2) (RET)

OPERATION MODE (MD2-0) b ? (3) (RET)

MODE SET (1:E7000 MODE , 2:USER MODE) ¢ ? (4) (RET)

PIN MODE (1:80/84-A , 2:100-A , 3:112 , 4:120/128 , 5:80/84-B , 6:100-B) d ? (5) (RET)
INTERNAL ROM SIZE (L:0KB , 2:32KB , 3:64KB , 4:96KB , 5:128K , 6:256KB) e ? (6) (RET)
INTERNAL RAM SIZE (L1KB , 2:2KB , 3:3KB , 4:4KB , 5:6KB , 6:8KB) f ? (7) (RET)
ADC MODE (1:NORMAL , 2:HI SPEED) g ? (8) (RET)

DMAC MODE (1:DISABLE , 22ENABLE) h ? (9) (RET)

REFRESH MODE (1:DISABLE , 2.ENABLE) i ? (10) (RET)

SCI CHANEL (1:2CH , 2:3CH) j ? (11) (RET)

16BIT TIMER MODE (1:TPUO-2, 2:TPUO-5) k ? (12) (RET)

CONFIGURATION WRITE OK (Y/N) | ? (13) (RET)

(1) Current settings.

(2) MCU type. aisthe current MCU type. (default at emulator shipment is H8S/2600)
Example: Input 2 to select the H8S/2655 series.

(3) MCU operating mode setting. b is the current operating mode. (default at emulator
shipment is7)
Example: Input 6 to select operating mode 6.

(4) Operating mode setting selection. ¢ is the current method.
1. Selectsthe operating mode set at (3). (default at emulator shipment)
2:  Selects the operating mode specified by the mode selection pins (MD2 to MDO)

on the user system.
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(5) Number of MCU pins. d isthe current number of pins. (default at emulator shipment is
120/128)
Example: Input 3 to select 112 pins.
(6) Internal ROM size. eisthe current size. (default at emulator shipment is 128 kbytes)
Example: Input 2 to select 32 kbytes.
(7) Internal RAM size. f isthe current size. (default at emulator shipment is 4 kbytes)
Example: Input 6 to select 8 kbytes.
(8) Internal A/D converter. g isthe current converter.
1. Selectsthe converter whose conversion period is 134 states. (default at emulator
shipment)
2:  Selectsthe converter whose conversion period is 20 states.
(9) Internal DMAC selection. histhe current setting.
1. Disablesinterna DMAC.
2: Enablesinterna DMAC. (default at emulator shipment)
(20) Internal refresh controller selection. i isthe current setting.
1: Disablesinternal refresh controller.
2:  Enablesinternal refresh controller. (default at emulator shipment)
(12) Number of internal SCI channels. j isthe current number of channels.
1. 2channels
2: 3 channels (default at emulator shipment)
(12) Combination of 16-bit timers. k is the current combination.
1: TPUOto TPU2 are used. (default at emulator shipment)
2:  TPUOto TPU5 are used.
(13) Verification message of specification
Input Y to perform specification and write the setting to the configuration file, and N to
cancel specification without writing the setting.

Since the settings are written to the configuration file when the E7000 is used, awritable
system disk must be set up before MODE command execution. After the MCU type and
operating mode are recorded in the configuration file, the E7000 can be initiated as the
specified MCU type and operating mode.

When the E7000PC is used, the MCU operating mode is written in the configuration file in
the directory where the current system program is stored on the IBM PC.

The emulator terminates after the MCU operating mode is set, and must then be restarted.
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e Display

Displays the MCU, operating mode, and operating mode selection pin (MDO to MD2) status on
the user system in the following format:

@
(b)
(0
(d)
(e
()
(@)
(h)
(i)

(k)
V)

:MODE (RET)

CPU MODE = H8S/2600 OPERATION MODE = 7 (MD2-0=7) MODE SET = E7000
@ (b) © (d)
PIN MODE = 112 INTERNAL ROM SIZE = 128KB INTERNAL RAM SIZE = 4KB
C) (f) ©)
ADC MODE = HI SPEED DMAC MODE = ENABLE REFRESH MODE = ENABLE
(h) (i) @)
SCI CHANEL =3CH 16BIT TIMER MODE = TPUO-2

(k) V)

MCU type

Operating mode

MDO to MD2 pin status on the user system (Refer to table 7-16.)
Operating mode setting selection
Number of pins

Internal ROM areasize

Internal RAM areasize

A/D converter function

DMAC selection

Refresh controller selection
Number of SCI channels

16-hit timer combination
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Table7-16 Operating Mode Selection Pin Status and Display

MD2 MD1 MDO Display (n)
Low Low Low 0

Low Low High 1

Low High Low 2

Low High High 3

High Low Low 4

High Low High 5

High High Low 6

High High High 7

Notes

1. When the operating mode setting selection is specified as 1 (operating mode set by MODE

command), the operating mode in the emulator is specified by the MODE command, regardless
of the operating mode selection pin (MDO to MD2) status on the user system.

When the emulator is not connected to the user system, the operating mode is specified by the
MODE command even when the operating mode setting selection is specified as 2 (operating
mode set by mode selection pins (MDO to MD2).

When the internal ROM sizeis set to 128 kbytes, the 128-kbyte internal ROM can be accessed
by commands regardless of the EAE hit status. For example, even if the EAE bit is modified
with the MEMORY command to make the area from H'010000 to H'01FFFF to be an external
address area, the internal ROM is accessed when the area is accessed with emulator commands.
However, user program execution starts with the EAE bit status specified by the MEMORY
command. In the same way, when the reset signa isinput, the internal ROM is accessed if the
areais accessed with emulator commands, and user program execution starts with the EAE bit
initialized. For details on the EAE bit, refer to the MCU hardware manual .

When H8S/2000 is selected as the MCU, the MACH and MACL registers do not exist. Note the
following:

— Anerror will occur when the MACH or MACL is selected by the .<register> command.

— The MACH and MACL are omitted from the display with the REGISTER command or the
execution result display.

— The MACH and MACL can beinput and displayed with the ASSEMBLE and
DISASSEMBLE commands. They can be displayed also with the trace and step functions.
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Examples

1

To specify the current MCU type as H8S/2600, the operating mode as mode 5, the operating
mode selection as USER, the number of pins as 144, the internal ROM size as 128 kbytes, the
internal RAM size as 8 kbytes, the A/D converter as high-speed mode, the DMAC and refresh
controller as enabled, the SCI as 3-channel multiprocessor communication/smart card interface
support, and the 16-bit timer as TPUO to TPUS5:

:MD; C (RET)

2.

CPU MODE = H8S/2600 OPERATI ON MODE = 7 (MD2-0=5) MODE SET = E7000

PIN MODE = 120/128 |NTERNAL ROM SI ZE = 32KB | NTERNAL RAM Sl ZE = 2KB

ADC MODE = HI SPEED DMAC MODE = ENABLE REFRESH MODE = DI SABLE

SCI MODE = NORMAL SCI CHANEL = 2CH 16BI T TIMER MODE = TPWO- 2

CPU MODE (1: H8S/ 2600 , 2: H8S/2000) 1 ? 2 (RET)

OPERATI ON MODE (MD2-0) 7 ? 5 (RET)

MODE SET (1: E7T000 MODE , 2: USER MODE) 1 ? 2 (RET)

PI N MODE (1:80/84-A, 2:100-A, 3:112 , 4:120/128 , 5:80/84-B, 6:100-B) 1 ? 3 (RET)
| NTERNAL ROM SI ZE (1: OKB, 2:32KB, 3:64KB, 4:96KB , 5:128KB, 6:256KB) 2 ? 5 (RET)
| NTERNAL RAM S| ZE (1:1KB, 2:2KB, 3:3KB, 4:4KB, 5:6KB, 6:8KB) 2 ? 6 (RET)

ADC MODE (1:NORMAL , 2:H SPEED) 2 ? 2 (RET)

DMAC MODE (1:DI SABLE , 2:ENABLE) 2 ? 2 (RET)

REFRESH MODE (1: DI SABLE , 2:ENABLE) 1 ? 2 (RET)

SCl CHANEL (1:2CH, 2:3CH) 1 ? 2 (RET)

16BI T TIMER MODE (1: TPWO-2 , 2: TPWO-5) 1 ? 2 (RET)

CONFI GURATI ON WRI TE OK (Y/N) ? Y (RET)

START E7000

S: START E7000

R RELOAD & START E7000
B: BACKUP FD

F: FORVAT FD

L: SET LAN PARAMETER

T: START DI AGNOSTI C TEST

(SIRIBIF/LIT) ? S (RET) (Emulator isrestarted by S)
To display the current MCU type, operating mode, and operating mode selection pin (MDO to
MD?2) status:

: VD (RET)

CPU MODE = H8S/ 2600 OPERATION MODE = 5 (MD2-0=5) MODE SET = USER

PIN MODE = 112 |NTERNAL ROM SI ZE = 128KB | NTERNAL RAM SI ZE = 8KB

ADC MODE = H SPEED DMAC MODE = DI SABLE REFRESH MODE = DI SABLE
SCI CHANEL = 3CH 16BIT TI MER MODE = TPUO-5
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7230 | MOVE Transfers memory contents
MV

Command Format

« Movedata : MOVEA<start address>(A<end address>/A@<number of bytes>)
A<destination address> (RET)

<start address>: Start address of source area

<end address>:  End address of source area
<number of bytes>: The number of bytes to be transferred

<destination address>: Start address of destination

Description
* Movedata

— Transfers the contents of the memory area specified with <start address>, <end address>,
and <number of bytes> to <destination address>. Transfer isusually performed from the
<start address>. However, if <destination address> is set within the range from <start
address> to <end address> or <number of bytes>, transfer is performed from the <end
address> or <start address> + <number of bytes>.

— Veifiesthetransfer. If averification error occurs,
FAILED AT XXXXXXXX WRITE=yy'y" READ =zz'7
isdisplayed.

XXXXXXXX: Address of the error
yy'y': Write data (hexadecimal and ASCII characters)
zz'7": Read data (hexadecimal and ASCI| characters)

If dataisto be written to an areaincluding the internal 1/O area, the following warning
message is displayed:

*** 86:INTERNAL /O AREA
In this case, datais written to addresses other than the internal 1/0O area.
Example

To transfer data in the address range from H'101C to H'10FC to address H'1000:

M 101C 10FC 1000 (RET)
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7231 | MOVE_TO_RAM M oves contents of ROM to standard emulation
MR memory

Command Format

e Movement : MOVE_TO_RAMA<start address>A<end address>
[;[<memory attribute>][A<access state>]] (RET)

<dtart address>: Start address of the ROM areato be moved
<end address>:  End address of the ROM area to be moved
<memory attribute>: Type of emulation memory to be allocated
S Standard emulation memory installed in emulator pod
SW: Standard emulation memory with write protection installed in
emulator pod
E: Optional memory board
EW: Optional memory board with write protection
Default: Standard emulation memory installed in emulator pod (S)

Description
*  Movement

— Use this command to temporarily modify ROM contents in the user system and execute the
modified program. Transfers ROM contents to the specified standard emulation memory
areawhere data can be modified. Dataistransferred to standard emulation memory and
optional emulation memory is performed in 128-kbyte and 1-Mbyte units, respectively.
After data transfer, the unused standard emulation memory areais displayed as follows:

REMAINS EMULATION MEMORY SEXXXXX/E=XXXXXX
S=xxxxx (Standard emulation memory)
E=xxxxxx (Optiona emulation memory)

— If theinternal ROM or I/O areaisincluded in the specified transfer area, datatransfer is
performed in areas other than these areas.

Note

This function cannot be used in single chip mode.
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Example

To alocate standard emulation memory to the address range from H'0 to H'1FFFF in the user
system ROM area and transfer ROM contents:

MR 0 1FFFF; S (RET)
REMAI NS EMULATI ON MEMORY S=60000/ E=000000
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7.2.32

PERFORMANCE_ANALYSIS | Specifies, cancels, initializes, or displays
PA per formance measurement data

Command Format

e Specification : PERFORMANCE_ANALY SISA<subroutine name>A<start address>

A<end address> (RET)

* Cancdlation : PERFORMANCE_ANALY SIS A]-{<subroutine name>] (RET)

e Initiadiz
e Display

ation : PERFORMANCE_ANALYSISAI (RET)
: PERFORMANCE_ANALYSIS[AV] (RET)

<subroutine name>:  Name of the subroutine whose execution performance is to be measured.

Any name can be specified other than | or V.

<start address>:  Subroutine entry address
<end address>:  Subroutine exit address

Description

I:  Specifiesinitialization of execution performance measurement
information
V: Requestsdisplay of performance results such as execution time, number
of times executed, and total run-time. If V is omitted, execution time rate
isdisplayed in graph form.

e Specification

— Measures the execution time of the subroutine defined by the <start address> and <end
address> parameters during user program execution initiated with the GO command.
Measurement starts when an address within the range from the start address to the end
addressiis prefetched, halts when an address outside the specified range is prefetched, and
restarts when an address within the specified range is prefetched again. The number of
times these subroutines are executed can also be counted. The subroutine execution count is
incremented every time the subroutine's end address is passed.

— Whi

le the measurement and execution count are performed in realtime, please note the

following:

Notes:

1. Thiscommand measures execution time and counts during program prefetch.
While executing the preceding subroutine (whose addr ess has a lower
absolute value), the subroutine to be measured isfetched. Interrupt
processing startsimmediately after that and execution time measurement and
counting begin even if the program isnot yet being executed.

2. Execution count isdoubled when the measured subroutineisin the 8-bit data
bus access ar ea.
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— Up to four subroutines can be specified.

— The PERFORMANCE_ANALY SIS command cannot be executed during program
execution of the STEP or STEP_OVER command.

Cancellation
— Cancels execution performance measurement corresponding to the specified subroutine.

— If the subroutine name is omitted, all subroutines for execution performance measurement
are cancelled.

Initialization

Clears the current execution time and execution count for all subroutines, as well as the total
run-time. The total run-time begins to be measured only after the subroutines measured by this
command are assigned. If no subroutines are assigned, the total run-time is not measured.

Display
Displays execution performance measurement results, in either of the following two formats:
— Execution timeratio displayed in graph form. (Option V is not specified.)

: PERFORMANCE_ANALYSIS (RET)

NAME SADDR E-ADDR RATE 0 50 100
SUBA 00000100 O0000IFF3 D'10.0% ****

SUBB 00000204 0000215F D'20.0% ****xkx

SUBC 00003000 00003457 D'I5.0% ******

@ (b) (© (d) (€

TOTAL RUN-TIME = D'0000H:10M:00S:000020US]: 250N S| ()

(8) Subroutine name (the 8 characters at the head of the subroutine name)

(b) Subroutine start address

(c) Subroutine end address

(d) Executiontimeratio as a percentage

(e) Executiontimeratio in graph form (in units of 2.5%/asterisk, rounded up)

(f) Total run-time displayed asH (hour), M (minutes), S (second), US (microsecond), and
NS (nanosecond). However, when minimum measurement time is specified as 1 ps by
the TIME option of the EXECUTION_MODE command, NS display is not available.
For details, refer to section 7.2.17, EXECUTION_MODE.
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— Execution time and number of executions are displayed as numerical value. (Option V is
specified.)

: PERFORMANCE_ANALYSISV (RET)

NAME SADDR E-ADDR RATE RUN-TIME E-COUNT
SUBA 00000100 00001FFO D'10.0% D'0000H:00M:05S:001000US[:250NS] D'00005
SUBB 00002030 0000215F D'20.0% D'0000H:00M:10S:010305US[:500NS] D'00010

@ (b) (© (d) () (f)

TOTAL RUN-TIME = D'0001H:00M:50S:000020US]:250N'S] ©)

(@) Subroutine name (the 8 characters at the head of the subroutine name)
(b) Subroutine start address

(c) Subroutine end address

(d) Executiontimeratio

(e) Execution time

(f) Number of executions (If 65,535 is exceeded, ***** is displayed)

(g) Total run-time

Note

If the minimum measurement time is specified by the TIME option of the EXECUTION_MODE
command as 1 us, the maximum measurable time is approximately 305 hours. Alternatively, if itis
specified as 250 ns, it is approximately 76 hours.

Examples

1. To measure the execution time of subroutines SUBD (H'5204 to H'5E00) and SUBE (H'787E to
H'7EFO) and to initialize the measurement data:

: PA SUBD 5204 5E00 (RET)
: PA SUBE 787E 7EFO (RET)
“PA | (RET)
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2. Todisplay execution timeratio in graph form:
:PA  (RET)

NAME S-ADDR E-ADDR RATE  Q---------n-- ] 100
SUBD 00005204 00005EQ0 D' 10. 0% ****
SUBE 0000787E O00007EFQ D' 20. 0% ** *** * % *

TOTAL RUN-TI ME = D 0000H: 00M 50S: 000020US
3. Todisplay execution time and number of executionsin numerical form:

“PAV (RET)
NAVE S ADDR E- ADDR RATE RUN- TI ME E- COUNT
SUBA 00000100  O00001FFO D 10.0% D 0000H 00OM 05S: 001000US D 04024
SUBB 00002030  0000215F D 20.0% D 0000H 00M 10S: 010305US D 09566

TOTAL RUN-TI ME = D 0001H 00M 50S: 000020US
4. To cancel al registered subroutines:

:PA - (RET)
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7.233 | PRINT Assigns or cancels output device for command
P result display (specific to the E7000)

Command Format

e Assignment : PRINT (RET) (Selects printer)
. PRINTA<file name> (RET) (Selectsfile)
e Cancdlation : PRINT[A]- (RET)

<filename>: Name of file where display information is to be output
Description
e Assignment

— Assigns either the printer or afile (FD) to output command results, such as command
inputs, execution results, and error messages.

— If thefile already exists, the following message is displayed:
OVERWRITE (Y/N) ?  (a) (RET)

(@ Y: Overwritesexisting file.
N: Aborts the command.

— Thefollowing datais not output to the printer or file:

» Program counter during GO command execution
» Help messages for each command (HEL P <command name>)
¢ Addresses being loaded, saved, or verified

— Thiscommand is specific to the E7000. To assign a printer in the E7000PC, use the logging
function to the IBM PC files. For details, refer to section 3.7.2, Emulation Support
Function, in Part 11, E7000PC Guide.

* Cancellation

Cancels the currently assigned printer or file.
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Notes
1. Do not gect the floppy disk when afileis assigned.

2. To change the output destination from a printer or file that was previously assigned with this
command, first cancel the assignment and then reassign the output to the new destination.

Examples
1. Toassignaprinter:

‘P (RET)

2. Toassigntheexisting file SAMPLE.LOG:

P SAVPLE. LOG (RET)
OVERWRI TE(Y/N) 2 Y (RET)
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7234 | QUIT Terminates emulator system program
Q

Command Format
e Termination : QUIT [A<file name>[;S]] (RET)

<filename>: Name of the file to contain emulation information (table 7-17)
S. Option to save symbol information

Description
e Termination

— Terminates the emulator system program, puts the emulator monitor in command input wait
state, and displays:

:QUIT (RET)
START E7000

. START E7000
RELOAD & START E7000
BACKUPFD
FORMAT FD
SET LAN PARAMETER
START DIAGNOSTIC TEST
(S/RIB/FILIT) ? _

R

Cursor

2]

AT mwxD
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— Stores emulation information (shown in table 7-17) in the specified file and terminates the
emulator system program. The emulation information can be restored later if the emulator
system program is initiated with WARM START. Specify the S option to store symbol
information. Note, however, that symbol information may require too big an amount of
memory to be saved in afile.

:QUIT <filename> (RET)

If the specified file already exists, the following message is displayed:

OVERWRITE (Y/N) ? (8)(RET)

(@ Y: Overwritesexisting file.
N: Aborts the command, and enters emulator system program command input wait

state.

Table7-17 Emulation Information Saved with QUIT Command

Item

Description

Software breakpoints

Information set by the BREAK and BREAK_SEQUENCE commands

Hardware break conditions

Information set by the BREAK_CONDITION1,2,3,4,5,6 command

Trace condition

Information set by the TRACE_CONDITION, TRACE_MODE, and
TRACE_MEMORY commands

Memory map

Information set by the MAP command

Performance analysis
information

Information set by the PERFORMANCE_ANALYSIS command

Coverage information

Coverage acquisition status

Emulation operating mode

Information set by the EXECUTION_MODE command

Configuration information

Configuration file contents

Symbol information

Registered symbol information. (Only available when the S option is
specified)

LED display information

Information set by LED1,2,3,4 and LED_OUT1,2 commands

User interrupt accept
in command wait state

Information set by BACKGROUND_INTERRUPT command

Note

In the E7000, afile to store emulation information as listed in table 7-17 is created on afloppy disk.
In the E7T000PC, on the other hand, thefile is created in the current directory on the IBM PC. To
store emulation information in another directory, specify that directory name.
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Example
To save emulation information in the file SAMPLE.INF and terminate the emulator system:

QUIT SAMPLE. | NF ( RET)
START E7000

START E7000

RELOAD & START E7000
BACKUP FD

FORMAT FD

SET LAN PARAMETER
START DI AGNCSTI C TEST
(SIR'B/FILIT) ?

LR * P v /)
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7.235 | RADIX Specifies and displaysradix for numeric input
RX

Command Format

e Specification: RADIXA<radix> (RET)
+ Display : RADIX (RET)

<radix>: Radix to be used for input of numeric values
H: Hexadecimal (default at emulator system program initiation)
D: Decimal
Q: Octd
B: Binary

Description
e Specification
Specifies the radix used by the emulator to interpret numbers entered on the command line.

The RADIX command sets the radix to be used for numbers entered simply as numbers.
Hexadecimal is used at emulator initiation. Numbers may be entered in any radix at any time,
provided that each value is prefixed with the appropriate character.

Table 7-18 Radix and Input Examples

Radix Input Example
Binary B'1010
Octal Q'2370
Decimal D'6904
Hexadecimal H'AF10
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e Display
Displaysthe currently set radix as follows:
RADIX = Radix character
Radix character, displayed as one of the following:

Binary

Octd
Decimal
Hexadecimal

ITO0O0w

Note

The specified radix applies to the input of numeric values only; it does not affect display. To specify
line number symbols, enter in decimal.

Examples
1. Tosettheradix to decimal:

:RX D (RET)

:B 10 (RET) (10isinput in decimal)
2. Todisplay the current radix:

:RX (RET)
RADI X = D: DECI MAL
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7.236 | REGISTER Displaysregister contents
R

Command Format
« Display : REGISTER (RET)
Description
e Display
Displays al register contents.

Note: When H852000 is selected asthe M CU with the M ODE command, the MACH and
MACL registersdo not exist, and therefore, cannot be displayed. However,
instruction mnemonic display is performed including the MACH and MACL
registers.

Example
To display all register contents:

‘R (RET)

PC=00001000 CCR=80: | ******* EXR=07: *****210
MACH=00000000 MACL=00000000

ERO - ER3 00000000 00000001 00000002 00000003
ER4 - ER7 00000008 00000009 0000000A 0000FO00

7-106



RESET

7.2.37 | RESET ResetsMCU
RS

Command Format

*  Reset : RESET (RET)
Description
e Resat

Resets the MCU. The MCU general-purpose and control register contents will be reset to the
following values:

EROto ER6: The value before reset
ER7 (SP): The value before reset
PC: Reset vector value
CCR: H'80
EXR: H'07
MACH: Thevalue before reset
MACL: Thevalue before reset

Theinternal 1/0 register contents will also be reset. However, by controlling the EAE bit of the
bus control register L (BCRL), the emulator enables accessto al internal ROM areas.

Example
To reset the MCU:

RS (RET)
** RESET IN BY E7000 !
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7238 | RESULT Displays execution results
RT

Command Format
e Display :RESULT (RET)
Description

e Display

Displays current register contents, execution time, and the GO, STEP, or STEP_OVER
command termination cause. The display format is as follows:

‘RESULT (RET)
-PC=00001000 CCR=80:[*****%* EXR=07:*****210 @
-MACH=00000000 MACL=00000000

-ERO - ER3 00000000 00000001 00000002 00000003

-ER4 - ER7 00000008 00000009 0000000A 0000000B

RUN-TIME=D'000H:00M:00S:000000US[:000NS] (b)
+++: <cause of termination > (©
[LINE NO=<line number symbol>+n] (d)

(@) Register contents at program termination
Note: When H8S/2000 is selected asthe M CU with the MODE command, the MACH

and MACL registersdo not exist, and therefore, cannot be displayed.

(b) Executiontime
(c) Cause of termination. For alist of these causes, refer to section 7.2.21, GO,

section 7.2.42, STEP, and section 7.2.44, STEP_OVER.
(d) If line number symbols are registered, the stop address is displayed as the nearest
<line number symbol> + n.

Note

Displayed register contents show values at program termination, not the current values.
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Example
To display execution results:

:RT (RET)
- PC=00001000 CCR=80: | ******* EXR=07:*****210
- MACH=00000000 MACL=00000000
-ERO-ER3 00000000 00000001 00000002 00000003
-ER4-ER7 00000008 00000009 0000000A 0000000B
RUN- TI ME=D' 000H: 00M 00S: 000124US
+++: BREAK PO NT  002FF0
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7239 | SET_COVERAGE Initializes the cover age trace function
SCV

Command Format

« Initidization : SET_COVERAGE (RET)
Description

e Initiaization

— Initializes the coverage buffer, which acquires address access information during GO
command execution. The coverage trace information begins to be acquired from the
moment the emulator system is activated.

The coverage trace range is within a 2-Mbyte memory space. When the MCU's memory
spaceis 64 kbytes or 1 Mbyte, the coverage trace function for the whole areaiis acquired.
However, if the memory space is 16 Mbytes, the coverage trace range is only a 2-Mbyte
memory space, starting from the base address specified with the BS option of the
EXECUTION_MODE command. Refer to section 7.2.19, EXECUTION_MODE.

— Coverage trace information is displayed with the DISPLAY _COVERAGE command.
Example
To initialize the coverage buffer:

: SCV ( RET)
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7240 | SHORT_SYMBOL Definesa short format for a symbol and displays
SS current short formats

Command Format

e Definition : SHORT_SYMBOLA\n = <short-format symbol> (RET)
« Display : SHORT_SYMBOL (RET)

n: Number from1to5
<short-format symbol>: Abbreviated form of symbol

Description
o Definition

— Enablesinput of a short-format symbol, by defining a short format for the upper symbol or
all symbolsin anested symbol sequence. Symbolsin a nested sequence are delimited by
slashes (/), asfollows:

I<name>/<name>/<name> ... Normal symbols
& <name>/<line number> ... Line number symbols
Example:

: SHORT_SYMBOL \1=MAIN/SUB (RET)
: BREAK I\IJABC (RET)

The above specification has the same meaning as the following:

: BREAK !MAIN/SUB/ABC (RET)

To define a short format for a symbol, the symbol must have already been defined.

— This command cannot delete the short format of a symbol, but the short format will be
deleted if the corresponding symbol is deleted by the SY MBOL command.

* Display

Displays all previously defined short formats for review; blanks are displayed for symbols
with no short formats.
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Note

Short formats cannot be specified for <short-format symbol> in this command.

Examples

1. To specify ashort format for a nested sequence of symbols and set a software breakpoint:

:SS \ 2=nsym sub/cndo ( RET)
: SS \ 3=nmsym sub/ cond7 (RET)
B 1\2, 1\3 (RET)

2. Todisplay al current short formats:

:SS  (RET)

\'1l = nsyni sub/cnbl
\'2 = nsyni sub/cnd2
\3 =

\4 =

\'5
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7241 | STATUS Displays emulator execution status
ST

Command Format
e Display . STATUS (RET)
Description

e Display
Displays emulator execution status in the following format:

RADIX=(@ BREAK=(b) B _CND=(c) T_CND=(d)
HOST=(e) SYM=(f) LINE_SYM=(g) STEP_INFO=REG: (h) /A:(i)
CLOCK=(j) PRINT=(k) BASE=(l) EML_MEM=S:(m)/E:(n)

(8 RADIX=xxx: Default input number type
BIN: Binary
OCT: Octdl
DEC: Decima
HEX: Hexadecimal

(b) BREAK=D'xxx: Number of breakpoints (decimal)

(c) B_CND=xxxxxx: BREAK_ CONDITION1,2,3,4,5,6 command setting. If specified, the
specified number is displayed; otherwise, a blank is displayed.

(d) T_CND=xx: TRACE_CONDITION command setting
ST: Subroutine trace mode
R: Range trace mode
S: Trace stop condition
T: Trigger mode
NO: No condition is set.

7-113



| STATUS |

(6) HOST=x1x,X3X4X5: Host interface protocol
Xq: Baud rate (BPS: Bits per second)
1: 2400 BPS 2: 4800 BPS 3: 9600 BPS 4: 19200 BPS 5: 38400 BPS
X, Datalength for one character
7: 7bits 8: 8hits
X3. Parity
E: Even O: Odd N: None
X4: Number of stop bits
1. 1stophit 2: 2stop bits
Xg5. Busy control method
X: X-ON/X-OFF control R: RTS/CTS control

(f) SYM=D"xxxxx: Number of defined symbols (decimal)
(g0 LINE_SYM=Dxxxxx: Number of defined line number symbols (decimal)

(h) STEP_INFO=REG:x; X, : Register information provided by the STEP command

Xq 1. Control register (PC, CCR, EXR, MACH, and MACL) information is displayed.
Space: No control register (PC, CCR, EXR, MACH, and MACL) information is
displayed.
X5 2: General-purpose register (ERO to ER7) information is displayed.

Space:  No general-purpose register (ERO to ER7) information is displayed.
(i) TADXXXXXXXX-XXXXXXXX: Memory address displayed with the STEP command

(i) CLOCK=xx: Clock signal type
8 MHz: 8-MHz emulator internal clock signal
20 MHz: 20-MHz emulator internal clock signal
USER: User system clock signal
X'TAL: Crysta oscillator clock signal of the emulator pod

(k) PRINT=<file name>: File to which datais displayed on the console being output. If datais
being output to a printer, #PR" is displayed instead of <file name>. If no file name is specified,
nothing is displayed.
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() BASE=x: Indicatesthe coverage trace address range specified by the BS option
of the EXECUTION_MODE command

x1=0toF
0: 000000 to 1FFFFF
1: 100000 to 2FFFFF
2

200000 to 3FFFFF

E: EO00000 to FFFFFF
F: F00000 to FFFFFF and 000000 to OFFFFF

(m), (n) EML_MEM=S:xxxxxKB/E:yyyyKB: Indicates the remaining size in the standard
emulation memory and optional memory
boards.

XXxx: Remaining size in standard emulation memory
yyyy: Remaining size in optional memory boards

Example

To display the emulator status:

- ST (RET)

RADI X=HEX BREAK=D 001 B CN\ND=1 3 T_CN\D=NO

HOBT=38NLX  SYM-D 00254 LI NE_SYM-D 00786 STEP_| NFO=REG 12/ A:
CLOCK=20M+#z PR NT=X1 BASE=0 EM._MEMES: 0512KB/ E: 0000KB
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7242 | STEP

Performs single-step execution

Command Format

e Single step : STEP[A<number of execution steps>[A<start PC>]]

<number of execution steps>:

<start PC>:
<stop PC>:

<display option>:

e Singlestep

[;[<stop PC>][A<display option>][Al]] (RET)

Number of stepsto be executed (H'1 to H'FFFFFFFF).
Default: 1f <stop PC> and <display option> are specified,
H'FFFFFFFF is assumed. If not, H'1 is assumed.
Start address of single-step execution. Default is the current PC
address.
PC address when single-step execution is terminated. Default is
<number of execution steps>.
Specification of instructions to be displayed
J. Displaysinstruction and register contents only when
abranch instruction is executed
R: Displaysinstruction and register contents only within
the opening routine
Default: Displaysinstructions and register contents for all
executed instructions

. Interrupt permission during STEP command execution

— Performs single-step execution from specified PC. The type of emulation performed
(described below) depends on the specified parameters and option.

In addition, register and memory contents, address and instruction mnemonic information,
and termination cause can be displayed in the following format:
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Description

(8) PC=00001000 CCR=80:[******* EXR=07:*****210
MACH=00000000 MACL=00000000
ERO - ER3 00000000 00000001 00000002 00000003
ER4 - ER7 00000008 00000009 0000000A 0000000B
(b) <address> <instruction mnemonic>
(c) MEMORY
<memory contents>
(d) +++:<cause of termination>

() Register information
Note: When H85/2000 is selected asthe M CU with the MODE

command, the MACH and MACL registersdo not exist, and
therefore, cannot be displayed. However, instruction
mnemonic display is performed including the MACH and
MACL registers.

(b) Address and mnemonic of the instruction that was executed

(c) Memory contents display

(d) Cause of termination
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Table7-19 Causesof STEP Command Emulation Termination

Message Description

BREAK KEY The BREAK key or (CTRL) + C keys were pressed.
STEP NORMAL END The specified number of steps were executed.
STOP ADDRESS The instruction at a stop PC was executed.

BREAK CONDITION 1

A break condition specified with the BREAK_CONDITION1
command was satisfied.

BREAK CONDITION 2

A break condition specified with the BREAK_CONDITION2
command was satisfied.

BREAK CONDITION 3

A break condition specified with the BREAK_CONDITION3
command was satisfied.

BREAK CONDITION 4

A break condition specified with the BREAK_CONDITION4
command was satisfied.

BREAK CONDITION1,2,3,4

Break conditions specified with the BREAK_CONDITION1,2,3,4
command were satisfied.

GUARDED AREA ACCESSED

A guarded memory area was accessed.

WRITE PROTECT

A write-protected area was written to.

ILLEGAL INSTRUCTION

An invalid instruction (H'0000) was executed.

RESET IN BY E7000

A problem occurred in the user system. The emulator had input
the RES signal for forced termination.

DMA GUARDED OR
WRITE PROTECT

A write-protected area was written to or a guarded memory
area was accessed by DMA.

— If <stop PC> and <display option> are omitted, instruction mnemonics and register
information are displayed for each step executed.

: STEP <number of execution steps> [<start PC>] (RET)

— Instruction mnemonics and register information are also displayed for each step when <stop
PC> is specified, and single-step emulation is executed until the instruction at <stop PC> is

executed.

: STEP [<number of execution steps> [<start PC>]]; <stop PC> (RET)
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— If the Joption is specified, instruction mnemonics and register information are displayed
only for branch instructions, and single-step emulation is executed until the instruction at
<stop PC> is executed.

. STEP [<number of execution steps> [<start PC>]];[<stop PC>] J (RET)

The following instructions are valid when the J option is specified:
Bcc, BRA, BRN, JMP, BSR, and JSR

— If the R option is specified, instruction mnemonics and register information are displayed
only during execution within the opening routine. At that time, single-step execution
continues until an instruction at <stop PC> is executed. The jump addresses of branch
instructions, such as JSR or BSR, are not displayed. This function is similar to the
STEP_OVER command function. If the instruction isin RAM (including internal ROM,
RAM, and emulation memory), use the STEP_OV ER command whose execution time is
shorter.

: STEP [<number of execution steps> [<start PC>]];[<stop PC>] R (RET)

— No interrupts are accepted during STEP command execution, unless the | option has been
specified.

— After the STEP command has been executed (so long as it was not forcibly terminated), and
if no other command has been entered, single-step execution can be continued by simply
pressing the (RET) key.

— <stop PC> must be the first address of an instruction. If not, execution does not stop.

Notes

1. The step function uses hardware break (BREAK _CONDITIONS,6), and therefore
BREAK_CONDITIONS5,6 settings are ignored during STEP command execution.

2. Software breakpoints (including those specified by the BREAK and BREAK _SEQUENCE
commands) are ignored during single-step execution.

3. If one of BREAK_CONDITION1,2,3,4 conditionsis satisfied, STEP execution may be

terminated without executing instructions.
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Examples

1. To execute aprogram one step at atime, starting from the address given by the current PC:

:'S (RET)

PC=00001002 CCR=80: | ******* EXR=07: *****210
MACH=00000000 MACL=00000000

ERO - ER3 00000000 00000000 00000002 00000003
ER4 - ER7 00000008 00000009 0000000A O00OFFO0
00001000 MOV. W RO, R1

+++; STEP NORMAL END
. (RET)

PC=00001004 CCR=80: | ******* EXR=07: *****210
MACH=00000000 MACL=00000000

ERO - ER3 00000000 00000000 00000002 00000003
ER4 - ER7 00000001 00000009 0000000A OO0OFFO0
00001002 MOV. W #0001: 16, R4
+++; STEP NORMAL END

2. To perform single-step execution from address H'1060 to H'1070 with information displayed
only for branch instructions:

S FFFF 1060 ;1070 J (RET)

PC=0000106A CCR=84:|*******  EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 00000000 00000000 00000044 000000FF
ER4 - ER7 00000008 00020000 0000000A O000FFOQ
00001064 JWP @O0106A: 16

PC=00001072 CCR=80: | ******* EXR=07: *****210
MACH=00000000 MACL=00000000

ERO - ER3 00000000 00000000 00000044 OOOOOOFF
ER4 - ER7 00000008 00020000 OOO0O0O0OOA OOOOFFOO
00001070 NOP

+++; STOP ADDRESS
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7.243 | STEP_INFORMATION Specifies or displaysinformation during
Sl single-step execution

Command Format

e Specification : STEP_INFORMATION[A<register information>][AA=<start address>
[(A<end address>/A@<number of bytes>)]] (RET)

. Display : STEP_INFORMATION (RET)

<register information>: Register to be displayed
1. Displays PC, CCR, EXR, MACH, and MACL
2: Displays ERO to ER7
ALL: All register information is output (default specification at
emulator initiation)
— No information displayed
Default: ALL
<start address>: Start address of memory dump
<end address>: End address of memory dump. (Default is 16 bytes of memory
beginning at the start address.)
<number of bytes>: The number of bytes of memory dump. (Default is 16 bytes.)

Description
e Specification

Displays register information, executed instruction information, memory contents, and cause of
termination during STEP and STEP_OV ER command execution. This command also selects
the range of register information and memory contents which are to be displayed.
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(8) PC=00005C60 CCR=80:I*****+* EXR=07:*****210
MACH=00000000 MACL=00000000

(b) ERO- ER3 00000000 00000001 00000002 00000003
ER4 - ER7 00000008 00000009 0000000A 0000000B

(C) O00OFOF2 NOP

(d MEMORY
0000FFS0 00 04 00 FF FO 00 02 00 10 00 02 00 OF 00 00 00 ".....ccccee..n. "

(@) Control register information (PC, CCR, EXR, MACH, and MACL)

Note: When H8S/2000 is selected asthe M CU with the MODE
command, the MACH and MACL registersdo not exist, and
therefore, cannot be displayed. However, instruction mnemonic
display is performed including the MACH and MACL registers.

(b) General-purpose register information (ERO to ER7)
(c) Address and assembler mnemonic of executed instruction
(d) Memory contents display

Display

Displays STEP information according to the specified contents. However, the address and
assembler instruction mnemonic of each executed instruction are not displayed.

Examples

1

To display only the contents of control registers (PC, CCR, EXR, MACH, and MACL) during
STEP or STEP_OVER command execution:

Sl 1 (RET)

To display no register information during STEP or STEP_OVER command execution:

2SI - (RET)

To display memory contents from address H'FB80 to H'FB87 during STEP or STEP_OVER
command execution:

:SI A=FB80 FB87 (RET)
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4. Todisplay contents according to the specified display information:

Sl (RET)

PC=00005C60 CCR=80: | ******* EXR=07:*****210
MACH=00000000 MACL=00000000

ERO - ER3 0000000 00000001 00000002 00000003
ER4 - ER7 0000008 00000009 0000000A 0000000B
MEMORY

0000FB8O 00 04 00 FF FO 00 02 00 "
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7.244 | STEP_OVER Performs single-step execution except for
SO subroutines

Command Format
*  [Execution . STEP_OVER [<start PC>][;l] (RET)

<start address>: Address of the start of single-step execution. Default is the current PC
address.
I: Interrupt permission during single-step execution

Description
e Execution

— Performs single-step execution of instructions, except for subroutines called by the BSR,
JSR, or TRAPA instruction beginning at <start address>. If BSR, JSR, or TRAPA is
executed, acts asif the subroutine called by the BSR, JSR, or TRAPA isasingle
instruction. If an instruction other than BSR, JSR, or TRAPA is executed, register contents
and the executed instruction are shown after each instruction is executed asin the STEP
command.

— If BSR, JSR, or TRAPA is executed, the STEP_OVER command replaces the instruction
following the BSR, JSR, or TRAPA with an instruction (H'5770) for the emulator and
executes the user program. Accordingly, this command cannot be used for ROM. For ROM,
transfer the program to emulation memory using the MOVE_TO_RAM command.

Usable areas of STEP_OVER command: Internal ROM, internal RAM,
area allocated with emulation memory, and
RAM in user system

— During STEP_OVER command execution, register contents can be displayed in the
following format. The range of register information and memory contents are displayed
according to the STEP_INFORMATION command specifications.

() PC=00001000 CCR=8Q:[******* EXR=Q7:*****210
MACH=00000000 MACL=00000000
ERO-ER3 00000000 00000001 00000002 00000003
ER4-ER7 00000008 00000009 00O0000OA 0000000B
(b) <address> <instruction mnemonic>
(c) MEMORY
<memory contents>
(d) <cause of termination>
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(8 Register information
Note: When H85/2000 is selected asthe MCU with the MODE

command, the MACH and MACL registersdo not exist, and
ther efore, cannot be displayed. However, instruction
mnemonic display is performed including the MACH and
MACL registers.

(b) Address and mnemonic of the instruction that was executed
(c) Memory contents display
(d) Cause of termination

— After the STEP_OVER command has been executed (so long as it was not forcibly
terminated), and if no other command has been entered, single-step execution can be
continued by simply pressing the (RET) key.

— The software breakpoints (BREAK and BREAK _SEQUENCE specifications) and hardware
breaks (BREAK_CONDITION1,2,3,4,5,6 specifications) are invalid during STEP_OVER

command execution.

— Interrupts are not accepted during STEP_OVER command execution, unlessthe | option is

specified.

Table7-20 Causesof STEP_OVER Command Emulation Termination

Message

Description

BREAK KEY

The BREAK key or (CTRL) + C keys were pressed.

ONE STEP END

Single-step execution was completed.

SUBROUTINE END

Subroutine execution was completed.

GUARDED AREA ACCESSED

A guarded memory area was accessed.

WRITE PROTECT

A write-protected area was written to.

ILLEGAL INSTRUCTION

An invalid instruction (H'5740 to H'577F) was executed.

RESET IN BY E7000

A problem occurred in the user system. The emulator had input
the RES signal and forcibly terminates execution.

SUBROUTINE END ADDRESS
IS NOT RAM

Being in the ROM area, the end address cannot be executed.
(Refer to descriptions.)

SUBROUTINE END ADDRESS
IS BREAK INSTRUCTION

The instruction following a JSR, BSR, or TRAPA is an illegal
instruction (H'5770)
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Note

This command must be used only when the program execution returns from a subroutine called by a
BSR, JSR, or TRAPA instruction to an instruction immediately following the BSR, JSR, or TRAPA
instruction. However, because this command writes over the instruction following the JSR, BSR, or

TRAPA instruction, do not useit if the instruction that will be modified is being used as data.

Example

To execute a program one step at atime, starting from the address given by the current PC, and
without displaying instructions within the called subroutine;

: SO (RET)

PC=00001002 CCR=80: | ******
MACH=00000000 MACL=00000000
ERO - ER3 00000000 00000000
ER4 - ER7 00000008 00000009
00001000

+++: ONE STEP END
- (RET)
PC=00001004 CCR=80: | ******
MACH=00000000 MACL=00000000
ERO - ER3 00000000 00000000
ER4 - ER7 00000001 00000009
00001002

+++: ONE STEP END
. (RET)
PC=00001008 CCR=80: | *******
MACH=00000000 MACL=00000000
ERO - ER3 00000000 00000000
ER4 - ER7 00000008 00020000
00001004 JSR
+++: SUBROUTI NE END
- (RET)

PC=0000100A CCR=80; | ******
MACH=00000000 MACL=00000000

ERO - ER3 00000000 00000000
ER4 - ER7 00000008 00020000
00001008 NOP

+++: ONE STEP END

MOV.

MOV.

EXR=07: *****210
00000002 00000003
0000000A 0000FFO0O0
w RO, R1

EXR=07: *****210
00000002 00000003
0000000A OOOOFFO0
w #0001: 16, R4

EXR=07: *****210
00000044 O00O0OOFF
0000000A OOOOFFOO

@02010: 24.

EXR=07: *****210

00000044 000O0OOFF
0000000A OOOOFFOO
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7.245 | SYMBOL Defines, displays, or deletes symbol
51

Command Format

e Definition : SYMBOLA!<symbol>=<address> (RET)
* Display : SYMBOL [Al<symbol>] (RET)
« Deletion : SYMBOLJ[A] — (RET)

I<symbol>: Symbol to be defined
<address>: Address of the symbol to be defined
—: Deletesal symbol definitions

Description
« Definition
— Defines a symbol; the attribute of the defined symbol islabel.

: SYMBOL !LAB = H'FF00 (RET)

— The number of symbol definitions depends on the length of the symbol. Approximately
50,000 symbols can be defined with eight characters.

e Display
— Displays a defined symbol.

— If no symbol is specified, all symbols are displayed. If a nested symbol is specified, all
symbols below that symbol are displayed as well.

» Display format is asfollows:

LEV SYMBOL ATTRIBUTE  ADDRESS SIZE ELEMENT
X XXeereeene X XXeereeeene X XXXXXXXX XXXX XXXX

@ (b) (©) (d) () ®

(@) Level number: Displays nesting level (0 to F) of the symbol.
(Symbols with nesting levels higher than H'F cannot be defined.)
(b) Symbol: Displaysthe symbol’s name. A nested symbol is displayed as a symbol for
each nesting level. Each symbol startsin the column that correspondsto its
attribute, as shown in table 7-21.
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Table 7-21 Symbol Attributesand Related Display Start Columns

Attribute Start Column
UNIT 0
PROCEDURE 1
STRUCTURE 2o0r3*
VARIABLE 2or3*
ARRAY 2o0r3*
LABEL 2

POINTER 2o0r3*

Note: If the symbol is a structure element, its name starts in column 3.
(c) Attribute: Symbol attribute, as shown in table 7-22.

Table 7-22 Symbol Attribute Display

Attribute Contents
UNIT Unit
PROCEDURE Function
STRUCTURE Structure
VARIABLE Variable
ARRAY Array
LABEL Label
POINTER Pointer

(d) Address. Address of asymbol. For astructure element name, the offset value of the
element from the start address of the structure is displayed. In this case, a
plus sign (+) is placed in front of the address value.

(e) Sizee One of the following sizes, depending on the attribute:

Pointer:
Structure:
Variable:

Array:

Others:

Pointer size

Total structure size
Variable size

Size of one element
Blank

(f) Number of elements: The number of elementsis displayed only when the attribute is

an array. A blank is displayed for other attributes.
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 Deletion

Deletes all symbols. However, symbols cannot be deleted if they are specified as breakpoints
with the following commands:

BREAK
BREAK_CONDITION1,2,3,4,5,6
BREAK_SEQUENCE
TRACE_CONDITION
LED1,23,4

TRACE_MEMORY

Note

The variable names of a structure must not be the same as the tag names. In the example below,
change the variable names or omit the identifiers.

Example: struct xyz { (Tag name: xyz)
int &
int b;

} xyz ; (Variable: xyz)

7-129



SYMBOL

Examples

1. Todefine symbol SUBOO:

: SY 1SUB00=450 (RET)

2. Todisplay all symbols:

:SY (RET)
LEV  SYMBQL ATTRI BUTE ADDRESS Sl ZE
0 MAI N LABEL 00001000
0 LacP LABEL 00001100
0 SUBA LABEL 00003000
0 H3300PCD LABEL 00000330
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7.246 | TRACE Displaystraceinformation

Command Format
e Display : TRACE[A[-]<start pointer>[:[-]<end pointer>]][;[BP][AB]] (RET)

<start pointer>; Start pointer of trace display. (Default is the PTR option of TRACE_MODE.)
<end pointer>: End pointer of trace display. (Default isthe PTR option of TRACE_MODE.)

— A trace up until the break condition is satisfied is displayed. (This option is
usually necessary, except for displaying trace information during delays when
adelay count condition is specified by the TRACE_CONDITION or
BREAK_CONDITION1 command.)

BP: Bus-cycle pointers specified as pointer values. Default is the instruction

pointer.

B: Traceinformation is displayed in bus-cycle units.
When this option is omitted, instruction mnemonic information is displayed
for branch instruction trace mode.

Description
* Display

— Displays trace information acquired when accessing an external bus during user program
execution. Either instruction mnemonic or bus-cycle display format can be selected.

a. TheB option specifies display in bus-cycle units.

: TRACE; B (RET)

b. If B isomitted, only instruction mnemonic information is displayed.
: TRACE (RET)

— Thedisplay range can be specified with pointers in bus-cycle units (bus-cycle pointer) or
instruction units (instruction pointer). The pointer value is specified as arelative value from
the point where adelay condition is satisfied (see the following note). Trace information
acquired before the delay condition is satisfied is displayed with a minus (=). To specify a
bus-cycle pointer, the BP option must be selected. The default is the instruction pointer.
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Note: A delay startsto be counted from where a delay condition specified by the
BREAK_CONDITION1 or TRACE_CONDITION command is satisfied.
When no delay condition has been specified or termination has been caused by
another reason, the current trace information will decide when the delay
condition isto be satisfied.

) ] Pointer Trace information
Oldest information
-—— Display start pointer
Condition Satisﬁed D|sp|ay range
iy -«—— Display end pointer
+
Latest information

Figure7-2 Display Range Specified by Instruction Pointers
Pointer default is as follows:

a. If <start pointer> is omitted, the start pointer specified by the PTR option of the
TRACE_MODE command is used.

b. If <end pointer> is omitted, the end pointer specified by the PTR option of the
TRACE_MODE command is used.
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— To display only mnemonics of the executed instructions, uses the following format:

IP ADDR LABEL MNEMONIC OPERAND
* [-]D'XXXXX 00003010 IXX — XX XX — XX XX — XX
@ (b) (© (d) (€)

(@) Relativeinstruction location (instruction pointer), based on the instruction where a
delay condition is satisfied as a break or trace condition. An instruction pointer begins
with an asterisk (*) to differentiate it from a bus-cycle pointer. Although the pointer
usually has a negative value (-D'xxxxx), if adelay count condition is specified as a
break or trace condition, the delay will be indicated as a positive value (D'XXXXX).

(b) Instruction address
(c) Label name
(d) Instruction mnemonic
(e) Instruction operand
— To display trace information in bus-cycle units, uses the following format:

BP AB DB MA RW ST IRQ NMI RA PROB CLK ™

[-]D'XXXXX XXXXXXXX XXXXXXXX XXX X XXX XXXXXXXX X XX XXXXXXXX XX XXXXXXXX=XXXX

@ (b) (© @ © 6 @ M O 0 ® 0]

TOTAL CLOCK NUMBER = XXXXXX
(m)

(@) Buscycle pointer
Number of bus cycles from an instruction where a delay condition is satisfied. In bus
cycleswhich prefetch instructions, the instruction mnemonics and instruction addresses
are displayed as described above. Although the pointer usually has a negative value (-
D'xxxxx), when a delay count condition is specified the delay will beindicated asa
positive value (D'XXXXX).

(b) Address busvalue
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(©

(d)

(€)

(f)

Data bus value
Long-word, word, and byte values are displayed at the digits corresponding to the bus
lines through which the data is accessed.

Memory areatype

Table7-23 MA Display

Display Description

ROM Internal ROM area access

RAM Internal RAM area access

10 Internal 1/O area access

EXT External memory area access (including unusable area access)
Read/write type

Table7-24 R/W Display

Display Description
R Data read
W Data write
MCU status

Table7-25 ST Display

Display Description

PRG Program fetch cycle

REF Refresh cycle

DAT Memory or I/O access cycle
DMA DMA cycle

DTC DTC cycle
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(k)

V)

TRACE

IRQn signal level

IRQ
X7 X6 x5 x4 x3 x2 x1 x0

xn: IRQn signal status xn 0: Low level
1: Highleve
Note: ThelRQ pinsthat do not exist in the MCU are displayed as 1s.

NMI signal level (0 =low level, 1 = high level)

BREQ and BACK signal levels

RA

x1 x2

x1: BACK signal status xn O: Low level
x2: BREQ signal status 1: High level

External probe signal levels

PROB

X7 X6 X5 x4 x3 x2 x1 x0

xn: PROB nsignal status xn 0: Low level
1: High leve

The number of clock cycles required from the end of the previous bus cycle to the end
of this bus cycle. Up to 255 clocks are counted. If the number is more than 256, it is
displayed as**. Refer to section 1.5.1, Trace Timing.

Address specified by the TRACE_MEMORY command and its memory contents

(m) Thetotal number of clock cycles (value displayed at (k) in the displayed trace range)

displayed in hexadecimal. This value can be used to cal culate the execution timein the
displayed range. However, if ** (more than 256 clock cycles) appears at (k), ***** is
displayed as the total value.
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— If the (CTRL) + P keys are pressed during trace information display, the emulator
backs up 32 lines, displays 32 lines of data from that point, then stops display scrolling.
At this point, if the (RET) key is pressed, the emulator resumes display scrolling. If
(CTRL) + P keys are pressed again, the emulator will again back up 32 lines and
display 32 lines of data. If the display isin bus-cycle units, the total number of clock
cyclesistaken from the display range specified at TRACE command input.

Notes

1. When the bus cycles are displayed, the following message is displayed as the emulator cycle
following the last bus cycle of user program execution. Note that this emulator cycle does not
affect user program execution cycles.

*k*k E7000 *k*k

Thisemulator cycleis displayed even when user program execution halts as a result of multiple
passes specified with the BREAK command or pass points specified with the
BREAK _SEQUENCE command being satisfied.

2. When trace range is specified with the TRACE_CONDITION command, the executed
assemble display is not correct. Accordingly, use the trace information display only for
reference.

3. When H8S/2000 is selected as the MCU with the MODE command, the MACH and MACL
registers do not exist. However, instruction mnemonic display is performed including the
MACH and MACL registers with this command.

Examples

1. Todisplay al trace information with only instruction mnemonics:

- T (RED)
IP ADDR LABEL MNEMON C - CPERAND

*-D 00007 00000000 !main BSR 000004: 8

*-D 00006 00000004 JSR @O0008E: 24

*-D 00005 0000008E PUSH L ERS5

*-D 00004 00000092 PUSH L ER4

*-D 00003 00000096 PUSH L ER3

*-D 00002 0OO0009A PUSH L ER2

*-D 00001 0OOO0009E MOV. L @0010: 16, ERY7) , ER2

* D 00000 000000A4 PUSH L ER2
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To display trace information in bus-cycle units, from three instructions before the point where a
break condition was satisfied:

:T -3;B (RET
BP AB DB MA RWST I RQ NM RA PRGB CK
* 00000050 BLS 00004: 8

-D 00005 00000050 43F2 EXT R PRG 11111111 1 11 11111111 06
-D 00004 00000052 0B56 EXT R PRG 11111111 1 11 11111111 06
* 00000044 SUB. B R3L, R3L
-D 00003 00000044 18BB EXT R PRG 11111111 1 11 11111111 06
* 00000046 MOV. B R3L, @R5
-D 00002 00000046 68DB EXT R PRG 11111111 1 11 11111111 06
* 00000048 MOV. W R6, R3
-D 00001 00000048 0D63 EXT R PRG 11111111 1 11 11111111 06
D 00000 200019AA 00 EXT W DAT 11111111 1 11 11111111 06
* 0000004A EXTS. L ER3
D 00001 0000004A 17F3 EXT R PRG 11111111 1 11 11111111 06
* 0000004C ADD. L ER3, ERS
D 00002 0000004C OAB5 EXT R PRG 11111111 1 11 11111111 06
* 0000004E OW. L ER4, ERS
D 00003 0000004E 1FC5 EXT R PRG 11111111 1 11 11111111 06
D 00004 00000050 43F2 EXT R PRG 11111111 1 11 11111111 06
D 00005 *** E7000 ***

TOTAL LOCK NUMBER = 00003C

To specify adisplay range by bus cycle pointers, and display trace information in bus-cycle
units:

T -D20:-D 16;BP B (RET)

BP AB DB MA RWST | RQ NM RA  PROB GK

* 0000004A EXTS. L ER3

-D 00020 0000004A 17F3 EXT R PRG 11111111 1 11 11111111 06
* 0000004C ADD, L ER3, ERS

-D 00019 0000004C OAB5 EXT R PRG 11111111 1 11 11111111 06
* 0000004E Qw. L ER4, ERS

-D 00018 0000004E 1FC5 EXT R PRG 11111111 1 11 11111111 06
* 00000050 BLS 000044: 8

-D 00017 00000050 43F2 EXT R PRG 11111111 1 11 11111111 06
-D 00016 00000052 0B56 EXT R PRG 11111111 1 11 11111111 06

TOTAL CLOCK NUMBER = 00001E
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7.247 | TRACE_CONDITION Specifies, displays, and cancelstrace
TC condition

Command Format

e Setting : TRACE_CONDITION AA=<start address>:<end address>; ST (RET)
(Subroutine trace)
: TRACE_CONDITIONA<condition>[[A<condition>][A<condition>]....];R (RET)
(Range trace)
: TRACE_CONDITIONA<condition>[[A<condition>][A<condition>]....];T (RET)
(Trigger trace)
: TRACE_CONDITIONA<condition>[[A<condition>][A<condition>]....];S (RET)
(Stop trace)
» Display : TRACE_CONDITION (RET)
e Cancellation: TRACE_CONDITION — (RET)

<start address>:  Start address of subroutine trace
<end address>:  End address of subroutine trace
<condition>: Rangetrace, trigger output, and trace stop conditions to be specified

ST: Subroutine trace mode condition
R: Range trace mode condition
T: Trigger mode condition
S Trace stop condition
Description
e Setting

— Specifies trace acquisition condition (trace mode) for user program emulation (GO
command execution).
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Freetrace: Acquirestraceinformation during all bus cyclesif no conditions have been set
with this command.

Subroutinetrace: Acquirestrace information such asinstructions and operands on the
range (subroutine) specified by <start address> and <end address>. However, note that if
the specified subroutine calls another subroutine, trace information on the called subroutine
isnot acquired.

Rangetrace: Acquirestrace information during bus cycles in which the specified
condition is satisfied.

Trigger trace: Acquirestrace information during all bus cycles and alow-level pulseis
output from the trigger pin of the emulator pod when the specified condition is satisfied.

Tracestop: Stops trace information acquisition when the specified condition is satisfied,
and enters command input wait state in parallel mode. Though realtime emulation
continues, trace information acquisition is not possible in paralel mode. If atrace stop
condition is satisfied,

** TRACE STOP **
isdisplayed.

In subroutine trace, <start address> and <end address> must be specified following A=. In
range trace mode, address or read/write condition can be specified as <condition>. In
trigger or trace stop mode, the items shown in table 7-26 (other than external interrupt
condition) can be specified as <condition> and they can be combined by ANDing them.
Severa conditions can be specified in any order.
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Table 7-26 Specifiable Conditions (TRACE_CONDITION)

Specifiable Trace

Item and Input Format Description Mode
Address condition The condition is satisfied when the Range trace
* Range trace address bus value is in the range

from <address 1> to <address 2>.

A=< address 1>[:<address 2>][;NOT] If <address 2> is omitted, the condition
is satisfied when <address 1> is
recognized.

If NOT is specified, the condition is
satisfied when an address other than
the specified one is accessed.

If an odd address is specified, access of
an even address will satisfy the condition.

« Trace stop or trigger trace The condition is satisfied when the Trace stop or
A = <address> address bus value matches trigger trace
<address>.

Data condition The condition is satisfied when the Trace stop or
data bus value matches the specified  trigger trace
value.*

D=<1-byte value> D, LD, and HD are valid when byte

WD=<2-byte value> access is performed, while WD is valid

LD=<1-byte value> when word access is performed.

(Data on data bus D7 to DO)
HD=<1-byte value>
(Data on data bus D15 to D8)*

Read/write condition The condition is satisfied in a read Range trace,
cycle (R is specified) or a write cycle trace stop,

R: Read (W is specified). or trigger trace

W: Write

Access type The condition is satisfied when the Trace stop

bus-cycle type matches the specified  or trigger trace
type. Multiple bus-cycle types cannot

PRG: Program fetch cycle be specified. Make sure to specify one

DAT: Execution cycle or no bus-cycle type.

DMA: DMA cycle

DTC: DTC cycle

Default: All bus cycles described

above

Note: Refer to the description on the following page.
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Table 7-26 Specifiable Conditions (TRACE_CONDITION) (cont)

Specifiable
Item and Input Format Description Trace Mode
External probe condition The condition is satisfied when all the emulator's Trace stop or

PROB=<value>

<value>: Values for
probes 1to 8

external probe signals match the specified values. trigger trace
Specify <value> as one byte of data. Each bit
corresponds to a probe number, as follows:

7 6 5 4 3 2 1 0 ~ Bit position

X X X X X X X X « Specified value
o o o o o o o o

8 7 6 5 4 3 2 1 « Probe number

x: 0O=Low level
1=High level
Example: To generate a break when probes
1 and 6 are high and the others are low,

specify:
PROB=H21
System control signal The condition is satisfied when the BREQ or BACK  Trace stop or
condition signal is low. trigger trace
BREQ, BACK
Delay count specification This condition can be specified in combination Trace stop or
with any other conditions listed in this table. The trigger trace

DELAY=<value>
<value>: H'1 to H'7FFF

complete condition combination is satisfied when the
specified number of bus cycles has been executed
after the other specified condition is satisfied.
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— Address and data conditions are satisfied when address bus values and data bus values
match the specified values. Note the following when specifying trace conditions.

Address and data conditions for trigger trace and trace stop modes are described below.

a. Address condition for range trace mode
Address AO isignored. Though even addresses are always specified, a condition can
also be satisfied at odd addresses. Data condition cannot be specified.
Example: H'1000 is specified as an address condition: The condition is satisfied when

address H'1000 is accessed in word or byte units or when address H'1001 is
accessed in byte units.

b. Address and data conditions for trigger trace and trace stop modes

Notes:

Word access

Word dataiis accessed in one bus cycle. Only WD (word data) can be specified asa
data condition.

Byte access

All addresses can be accessed by a byte access. Both even and odd addresses can
be specified as an address condition. Note, however, that only byte data (D) is
valid for data condition.

1. In theactual MCU, data buslines D15 to D8 are used when an 8-bit access
areais accessed. However, in the emulator, D15 to D8 are used when an even
addressisaccessed, and D7 to DO are used when an odd addressis accessed.
When specifying data in byte access cycles, follow note 2 below regar dless of
whether to access a 16-bit busarea or an 8-bit busarea.

2. D, HD, or LD can be specified as byte data. Use these three data types
depending on thetrace conditionsto be specified.

D: If the specified addressis even, data on data bus D15 to D8 is specified. If
the specified addressis odd, data on data bus D7 to DO is specified. If no
addressis specified or if an addressrange or mask is specified, data on
data bus D15 to D8 is automatically specified as shown below.
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Examplel: TC A=101 D=10
A condition is satisfied when byte data 10 iswritten to or
read from address 101.

Example2: TC A=100: 1FF D=20
A condition is satisfied when byte data 20 iswritten to or
read from an even address within therange from H'100 to
H'1FF.

HD: Byte data (data bus D15-D8) access on an even addressis always
specified. Data access on an odd addressisignored.
Example: TC A=1000: 10FF HD=80
A condition issatisfied if byte data 80 iswritten to or read
from an even addresswithin the range from H'1000 to
H'10FF.
L D: Byte data (data bus D7-D0) access on an odd addressis always
specified. Data access on an even addressisignored.
Example: TC A=1000: 10FF LD=80
A condition is satisfied when byte data H'80 iswritten to or
read from an odd addresswithin the range from H'1000 to
H'10FF.
Notethat D, HD, or LD cannot be specified in word access.

3. When an 8-bit access area is accessed in word units, two byte access cycles
are executed in the actual MCU. However, in the emulator, it is executed in
onebuscycle. In thiscase, byte data (D, HD, and L D) conditions are not
satisfied. Specify word data (WD) conditions.

— A bit mask can be specified for address or data conditionsin trigger trace or trace stop
mode. If abit is masked, its value is always ignored and does not affect the condition
satisfaction. To implement the mask, specify each digit to be masked at input as an asterisk
(*)- The number of masked bits depends on the input radix. Examples of masks are given
below. Table 7-27 shows mask specifications.
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Example1: A condition is satisfied when the DO bit is 0 in a byte data condition.

: TRACE_CONDITION D = B"******( (RET)

Example2: A condition is satisfied when probe 3 is 0 in a probe condition.

: TRACE_CONDITION PROB = B*******( (RET)

Table7-27 Mask Specifications (TRACE_CONDITION)

Radix Mask Unit Example Mask Position Allowed Condition

Binary 1 bit B'01*1010* DO and D5 bits are masked Address, data (D, WD, LD,
HD), PROB

Hexa- 4 bits H'F**50 D15 to D8 bits are masked Address, data (D, WD, LD,

decimal HD), PROB

— In parallel mode, this command is executed as follows:

Parallel mode is entered by the (RET) key, or the trace acquisition condition is satisfied:

e Thiscommand setting isinvalid during parallel mode.

* Notraceinformation is acquired.

* Assoon as parallel mode is terminated, this command setting is validated. In this case,
conditions that have been satisfied are all cleared, and the conditions are rechecked from
the beginning. Old information is also cleared. At thistime,

*** 81:TRACE CONDITION RESET
isdisplayed.

Parallel mode is entered by the (SPACE) key:

e Thiscommand setting is valid.
e Traceinformation is acquired.
» During the following command execution, this command setting is invalid and no trace
information is acquired:
A condition is newly set with the TRACE_CONDITION command
TRACE command
TRACE_SEARCH command
A condition is modified with the TRACE_MEMORY command
As soon as the above command is terminated, trace information acquisition starts.
In this case, conditions that have been satisfied are al cleared. Old information is also
cleared. At thistime,

*** 81:. TRACE CONDITION RESET
is displayed.
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e Display

Displays specified conditions. The specified input character string is displayed asis. If no
condition is specified, blanks are displayed.

: TRACE_CONDITION (RET)

»  Cancellation
Cancels specified conditions.

: TRACE_CONDITION — (RET)

Examples

1. Toacquiretraceinformation only during the execution cycle of a subroutine in addresses
H'4320 to H'4456 (subroutine trace):

: TC A=4320: 4456 ; ST (RET)

2. Toacquiretrace information for bus cycles when data is written to addresses in the range from
H'2002 to H'2003 (range trace):

:TC A=2002 W: R (RET)

3. To stop trace and enter parallel mode if the external probe 1 is pulled low (trace stop):

:TC PROB=B *******(Q . S (RET)
€O

** TRACE STOP **

# (command input wait state in parallel mode)

4. To output atrigger signal when byte data H'80 is written to address H'FFOO (trigger trace):

: TC A=FF00 D=80 W: T (RET)
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7248 | TRACE_ MEMORY Specifies, displays, and cancels memory addr ess
™ to betraced

Command Format

e Setting : TRACE_MEMORY <address>[A<access type>][;<size>] (RET)
» Display : TRACE_MEMORY (RET)
e Cancellation : TRACE_MEMORY [A]- (RET)
<address> : Memory address to be traced into trace buffer
<access type> . Bus accesstype to be traced into trace buffer

DMA : DMA cycle
DTC : DTCcycle
Default: Instruction execution, DMA, and DTC cycles

<size> : Tracedsize
B : Byte
W : Word (egual to two bytes; valid when <address> has an even value)
Default : Word
Description
e Setting

— Acquires the contents of the specified memory address in bus-cycle units and displays them
during user program execution.

— Usethe TRACE or TRACE_SEARCH command to display or search for address contents
stored in the trace buffer. Specify the TM option of the GO command to display address
contents during user program execution.

* Display
Displays the specified address, access type, and size as shown below.

: TRACE_MEMORY (RET)
ADDRESS = XXXXXXXX YYY ; Z 1SSSSSS

XXXXXXXX:  Specified address
yyy: Accesstype
DAT: Instruction execution cycle
DMA: DMA cycle
DTC: DTCcycle
z. Tracedsize
Issssss.  Symbol name (displayed only when an address is specified by a symbol)
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+  Cancellation
Cancels the specified memory address.
Note

Trace acquisition and display are performed in realtime. Specifications can be changed in
parallel mode; however, note the following:

« Dataistraced and displayed in an instruction execution cycle, aDMA cycle, orinaDTC
cycle.

« Data updated within the emulator, such as the internal 1/O timer counter, cannot be updated
until after the data has been accessed by instruction execution.

* When an address for trace acquisition is changed while in parallel mode, the data collected
up until then isfor the previous address; the data will reflect the new address once this new
addressis accessed.

e Inparalel mode, the TRACE_MEMORY command setting cannot be cancelled.
Examples

1. Totracethe memory contentsin address H'FFOE and display the results during user program
execution:

: TM FFOE (RET)
:G ; TM (RET)
** PC = 00001204 OOOOFFOE = 8044

2. Todisplay the specified address:

: TM ( RET)
ADDRESS = 0000FFOE DAT ; W I'tabl e/ st ack_t op

3. To cancel the specification:

- TM - (RET)
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7249 | TRACE_MODE Specifies and displaystrace information
TMO acquisition mode

Command Format

e Setting : TRACE_MODE [AREF=<REF option>]
[APTR=[-]<start pointer>[:[-]<end pointer>]][;C] (RET)
» Display : TRACE_MODE (RET)

<REF option>: Display of refresh cycle trace information
E: Enablesdisplay of refresh cycle trace information
D: Disablesdisplay of refresh cycle trace information

(Default at emulator shipment)

<start pointer>: Start pointer during trace information display and search
(Default at emulator shipment is—D'4095)

<end pointer>: End pointer during trace information display and search
(Default at emulator shipment is D'4095)

C: Savesthe specified mode in a configuration file

Description
e Setting
— Enables or disables trace information display for refresh cycles.

e Todisabletrace information display for refresh cycles:
: TRACE_MODE REF =D (RET)

» To enabletrace information display for refresh cycles:
: TRACE_MODE REF = E (RET)

— Specifies the default values of start and end bus cycle pointers which are used when the bus
cycle pointer values are not specified in the TRACE or TRACE_SEARCH command. Trace
information in the emulator is available for a 32-kbyte bus cycle. Use this command to
specify the range of the default values when al trace information is not required. The
specified pointers will function as bus-cycle pointersin the TRACE_SEARCH command,
and according to the option as instruction or bus-cycle pointers in the TRACE command.
The cycle pointer value ranges from —32767 to 32767. When exceeding this range, start and
end pointers are automatically specified as—32767 and 32767, respectively.

: TRACE_MODE PTR = -D"2048:D'2048 (RET)
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— When the C option is specified, writes the specificationsin a configuration file on the
system disk. Hereafter, when the emulator is activated with the system disk, the saved
specifications go into effect.

When the E7000PC is used, the specifications are written in the configuration file in the
directory where the current system program is stored on the IBM PC.

The following message is output to confirm with the user whether to rewrite the existing
configuration file contents on the IBM PC.

: CONFIGURATION WRITE OK (Y/N)? () (RET)

(@ Y: Writesinthe configuration file.
N: Does not write in the configuration file. The existing specifications are valid.

e Display
Displays the specified trace mode as shown below.

: TRACE_MODE (RET)
REF=x1 PTR=-D'yyyyy : D'yyyyy

x1: E: Enablestraceinformation display for refresh cycles
D: Disablestraceinformation display for refresh cycles

yyyyy: Default values of start and end bus cycle pointers while trace information is
displayed or searched

Examples

1. Totraceinformation on internal 1/0 access bus cycles, specify the default values of the pointers
within the range from —D'10 to D'10, and save the specified contents in a configuration file:

: TMO REF=D PTR = -D 10: D 10; C ( RET)
CONFI GURATION WRI TE OK (Y/N)? Y (RET)

2. Todisplay the specified contents:

: TMO ( RET)
REF=D PTR = -D 00010: D' 00010
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7.250 | TRACE_SEARCH Searchesfor and displaystrace information
TS

Command Format

e Searchand : TRACE_SEARCH[A<condition>[A<condition> ...]
display [;[-] <start bus cycle pointer>[:[-]<end bus cycle pointer>] [L]] (RET)

<condition>: Condition governing trace information to be searched for or
displayed. If thisis omitted, the number of bus cycles and the
number of instructions are displayed.

— Specified when searching for trace information acquired before the
trace or break condition has been satisfied. However, this
specification can be omitted if delay count condition is specified in
TRACE_CONDITION or BREAK_CONDITION1 command.

<start bus cycle pointer>: Start pointer of bus cycle to be searched for or displayed.

<end bus cycle pointer>: End pointer of bus cycle to be searched for or displayed.
If both <start bus cycle pointer> and <end bus cycle pointer> are
omitted, bus cycles are searched for or displayed according to the
specifications of the TRACE_MODE command.

L: Displaysthelast bus cycle information to be searched for.

Description
e Search and display

— Searchesfor information in the trace buffer under the specified conditions, and displays all
applicable bus cycle information. If <start bus cycle pointer> and <end bus cycle pointer>
are specified, searches for and displays the bus cycle information between <start bus cycle
pointer> and <end bus cycle pointer>. Trace information is displayed in the same format as
the bus cycle information display by the TRACE command.

— If no conditions are specified, the number of bus cycles and the number of instructions
saved in the trace buffer are displayed.

: TRACE_SEARCH (RET)
INSTRUCTION NUMBER=D'xxxxx BUS-CYCLE NUMBER = D'yyyyy

xxxxx: Number of instructions (decimal)
yyyyy: Number of bus cycles (decimal)

— If the L option is specified, displays only the last bus cycle information to be searched for.

— Itemslisted in table 7-28 can be specified for <condition>, and they can be combined by
ANDing them.
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Table 7-28 Specifiable Conditions (TRACE_SEARCH)

Item and Input Format

Description

Address condition

A=<address1>[:<address2>]

Searches for the address bus value in the range from
<address 1> to <address 2>.

If <address 2> is omitted, only <address 1> is searched for*.

Data condition

D=<1-byte value>

WD= <2-byte value>
LD=<1-byte value>

(Data on data bus D7 to DO)
HD=<1-byte value>

(Data on data bus D15 to D8)

Searches for a bus cycle where the data bus value matches
the specified value.

D, LD, and HD are valid when byte access is performed,
while WD is valid when word access is performed*.

Memory area condition

ROM: Internal ROM area

RAM: Internal RAM area

10: Internal I/O area

EXT: External memory area
(Unusable area)

Searches for a bus cycle where the specified memory area
is accessed.

Read/write condition

R: Read
W: Write

Searches for a read cycle (R is specified) or a write cycle
(W is specified).

Access type

PRG: Program fetch cycle

DAT: Execution cycle

DMA: DMA cycle

DTC: DTC cycle

Default: All bus cycles
described above

Searches for the specified type of bus cycle.
Multiple bus-cycle types cannot be specified.
Make sure to specify one or no bus-cycle type.

Note: Refer to the description on the following page.
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Table 7-28 Specifiable Conditions (TRACE_SEARCH) (cont)

Item and Input Format Description
External probe condition Searches for a bus cycle in which all emulator external
probe signals match the specified value.
PROB=<value>* Specify <value> as one byte of data. Each bit of <value>
<value>: Values for probes corresponds to a probe number, as follows:
1to8 7 6 4 3 2 1 0 ~ Bitposition

X X X X X < Specified value

o 0o o o o

5 4 3 2 1 ~ Probenumber
x: O=Low level

1=High level
Example: To search for a bus cycle in which probes
1 and 6 are high and others are low, specify:
PROB=H21

5
X X X
o o 0O
8 7 6

External interrupt condition » Searches for a bus cycle in which NMl is at the specified
H level.
NMI: {L} — NMI or NMI:L
Searches for a bus cycle in which NMI is low.
— NMI:H
Searches for a bus cycle in which NMI is high.
IRQ=<value> » Searches for a bus cycle in which all IRQ signals are at
the specified levels.
Specify <value> as 1-byte data (H'0—H'OF) as follows.
Each bit corresponds to a signal (IRQO to IRQ7).

4 3 2 1 0 ~ Bitposition

X X X X X « Specifiedvalue

O 0O o o o

4 3 2 1 0 < IRQnumber
x: 0=Low level

1=High level
Example: To search for a bus cycle in which IRQ1 and
IRQ5 are high and others are low, specify:
IRQ=H"22

~NOXxX N
oOX o
o O x o;

Data condition for the address Searches for a bus cycle in which data in the address

specified with TRACE_MEMORY specified with the TRACE_MEMORY matches the

command specified value. If the CH option is specified, searches for
a bus cycle in which data value changes.

™= {<data value>}

CH

Note: Refer to the description on the following page.
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— When an address or data condition is specified, the emulator searches for a bus cycle where
address bus value and data bus values match the specified values, respectively. Note the
following when specifying search conditions.

* Word access

Word datais accessed in one bus cycle. Only WD (word data) can be specified asa
data condition.

+ Byteaccess

All addresses can be accessed by a byte access. Both even and odd addresses can
be specified as an address condition. Note, however, that only byte data (D, HD,
LD) isvalid for data condition.

Notes: 1. D, HD, or LD can be specified as byte data. Use these three data types
depending on the sear ch conditions to be specified.

D: Bytedataon an even or odd addressis specified. Word accessisignored.
Examplel: TS A=101 D=10
Searchesfor abuscyclein which bytedata 10 iswritten to
or read from address 101.
Example2: TS A=100: 1FF D=20
Searchesfor a buscyclein which byte data 20 iswritten to
or read from addresses 100 to 1FF.

HD: Bytedata (data bus D15-D8) access on an even addressis always
specified. Data access on an odd addressisignored.
Example: TSA=1000: 10FF HD=80
Searchesfor a buscyclein which bytedata 80 iswritten to

or read from an even address within therange from 1000 to
10FF.

LD: Bytedata (data bus D7-DO0) access on an odd addressis always specified.
Data access on an even addressisignored.
Examplee TSA=1000: 10FF LD=80
Searchesfor a buscyclein which byte data 80 iswritten to
or read from an odd addresswithin the range from 1000 to
10FF.

Notethat D, HD, or LD cannot be specified in word access.
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2. When an 8-bit access area is accessed in word units, two byte access cycles
are executed in the actual MCU. However, in the emulator, it is executed in
one buscycle. In thiscase, byte data (D, HD, and L D) conditions are not
satisfied. Specify word data (WD) conditions.

A bit mask can be specified for data, IRQ, or external probe condition specification in
single-bit or 4-bit units. When abit is masked, its value is always ignored and does not
affect the condition satisfaction. To implement the mask, specify each digit to be masked at
input as an asterisk (*). Examples of masks are given below. Table 7-29 shows the mask
specifications.

Example 1: To search for abus cycle where DO bit is 0 in byte data condition.

: TRACE_SEARCH D = B™*******( (RET)

Example2:  To search for abus cycle where IRQ2 is 0 in IRQ condition (IRQ pins other
than IRQ2 are ignored)

: TRACE_SEARCH IRQ = B™*****(Q** (RET)

Table7-29 Mask Specifications (TRACE_SEARCH)

Radix Mask Unit  Example Mask Position Allowed Condition

Binary 1 bit B'01*1010* DO and D5 bits are masked Address, data (D, WD, LD,
HD), IRQ, PROB

Hexa- 4 bits H'F**50 D15 to D8 bits are masked Address, data (D, WD, LD,

decimal

HD), IRQ, PROB

Note: A mask cannot be specified for an address range.

The display contents are the same as the bus-cycle display of the TRACE command. Refer
to section 7.2.46, TRACE, for details. However, instruction mnemonics and the total
number of clock cycles are not displayed.

If no trace information satisfies the specified condition,
*** 45: NOT FOUND

isdisplayed.
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2.

— If trace information has not been saved in the trace buffer,

*** 30: BUFFER EMPTY
is displayed.

Examples

TRACE_SEARCH

To search for bus cycles when datais written to addresses in the range from H'FF00 to H'FFOF:

: TS A=FF00: FFOF W ( RET)

BP AB DB MA  R'W ST I RQ
—-D 00065 OOFFO01 43 EXT W DAT 111111
—-D 00044 OOFFOE 0B EXT W DAT 111111
-D 00032 O0OFF02 80 EXT W DAT 111111
—-D 00020 OOFFOB 00 EXT W DAT 111111

To search for the last bus cycle where IRQO is low:

TS IRQ = B *******(Q L (RET)
BP AB DB M RW ST I RQ
—-D 00020 003402 0000 EXT R PRG 111110
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Section 8 Floppy Disk Utility

8.1 Overview

The E7000 has a built-in 3.5-inch floppy disk drive which allows the user to save and load user
programs and save execution results that are also output to the screen. Floppy disk utility commands
arelisted in table 8-1.

Note: These commands cannot be used in the E7000PC.

Table8-1 Floppy Disk Utility Commands

Usable/Unusable

Command Function in Parallel Mode
FILE_COPY Copies and verifies file contents Usable
FILE_DIRECTORY Displays file directory information Usable
FILE_DUMP Displays or modifies file contents Usable
FILE_ERASE Deletes file Usable
FILE_LOAD Loads file contents into memory Unusable
FILE_RENAME Renames file Usable
FILE_SAVE Saves memory contents to file Unusable
FILE_TYPE Displays file contents Usable
FILE_VERIFY Verifies file contents against memory Unusable
FLOPPY_CHECK Displays floppy disk information Usable
FLOPPY_FORMAT Formats a floppy disk Usable

8.2 Floppy Disk Format

Format specifications of afloppy disk for the E7000 are given in table 8-2. Prepare an appropriate
2HD floppy disk, and format it with the E7000's FLOPPY_FORMAT command before using it on
the E7000. For details, refer to section 8.4.11, FLOPPY _FORMAT.
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Table8-2 Floppy Disk Format

Item Specification

Medium 3.5-inch, 2HD (double sided, high density, double track)
Memory capacity 1.2 Mbytes (approx.)

Recording format IBM format

Number of tracks 80 x 2 =160

Number of sectors/track 15 sectors/track

Sector size 512 bytes/sector

8.3 Files

8.3.1 FileNames
The general file name format is as follows:
<drive name>:<file name>.<extension>
File name specifications for the E7000 are given in table 8-3.

Table 8-3 File Name Specifications

Number Default
Item of Characters Usable Characters Enabled/Disabled Default
Drive name 1 A, B Enabled A
File name lto8 AtoZ 0to9 Disabled * —
Extension 1t03 $&#{}-%-@" Enabled (Space)

()

Note: Default is enabled for some commands.

Drive Name: Since the E7000 has only one floppy disk drive, adrive nameisusually not required
with the file name. Drive A isthe default drive. If drive B is specified for a copy procedure, copying
to another floppy disk is assumed and a disk exchange message is displayed. When any commands
other than the copy command are used, the drive need not be specified.

File Name: Identifiesthefile.
Extension: Identifiesthefile' s attributes. Default is a space.

Wild card characters * and ? can be specified to select several files at atime with the
FILE_DIRECTORY and FILE_ERASE commands. The meanings of these wild cards and
examples of their use are given in table 8-4.



Table8-4 Wild Card Characters

Wild Card Examples
Character Meaning Specification Specified Files
? Regarded as a single character. A?.COM A.COM AX.COM
?.C?M A.COM B.CXM
A???2.2?7? A123.COM ABCD.SYS
??2?2?92°2.2?? All files
* Regarded as a character A?.* A.COM AB.CX
string.
. ABC*. ABCD. ABCDEF.
An asterisk (*) can be added to ¢S cD.S c S
a complete file name or a *.COM A.COM
complete extension XYZ.COM . * Al files

No character can be specified
after *.

8.3.2 File Configuration

Cluster: A file consists of clusters. A cluster contains 512 bytes and is the same size as a sector.

Record: Execution result files output with the PRINT command and text files that can be
transferred from the host computer are divided into records. The format of arecord is shown below.

One record can extend over several clusters.

Data

H'0OD H'0A

1 record

Figure8-1 Record Format

Note: Only filesthat consist of recordsin the above format (with H'OD and H'0A at the end)

can betransferred from the host computer
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8.4 Floppy Disk Utility Commands

This section provides details of floppy disk utility commandsin the format shown in

figure 8-2.

Command Name

Sect.| Command Name
No. | Abbreviation

Function

Command Format

.

Description

Notes

Examples

Function 1 : Command input format
Function 2 : Command input format

<parameter 1>: Parameter description 1

<parameter 2>: Parameter description 2

Function 1 Description of function 1
Function 2 Description of function 2

Command Name
Full command name

Abbreviation
Abbreviated command name

Function
Command function

Command format
Command input format for each
function

Description
Function and usage in detail

Notes

Restrictions for using the command.
If additional information is not
required, thisitem is omitted.

Examples
Command usage examples

Figure 8-2 Format of Floppy Disk Utility Command Description

Symbols used in the command format have the following meanings:

[1: Parameters enclosed by [ ] can be omitted.
(a/b): One of the parameters enclosed by () and separated by /, that is, either aor b must be

specified.

<>: Contents shown in <> are to be specified or are displayed.
... Theentry specified just before this symbol can be repeated.
A: Indicates a space. Used only for command format description.
(RET): Pressing the (RET) key.

Although underlining is used throughout this manual to indicate input, it is not used in the command

format parts of these descriptions.
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FILE_COPY

84.1 | FILE_COPY
FCO

Copiesor verifiesfile contents

Command Format

« Copy :FILE_COPY A<source file>A<target file> (RET)

e Veification :FILE_COPY A<source file>A<target file>;(V/R) (RET)

V: Verifiesfilesin byte units
R: Verifiesfilesin record units

Description

- Copy

— Copies source file contents to the specified target file. When B: is specified as the target
drive, the source file contents can be copied to another floppy disk. In this case, the disk
exchange request message shown below is displayed after the source file' s contents have
been read from the floppy disk and stored in an internal memory buffer. Enter Y or N after
exchanging the floppy disks.

SET TARGET FD OK (Y/N) ? (a) (RET)

(@ Y: Copiescontents of the source file from the internal buffer.
N: Aborts copy.

When copying to the same floppy disk, the drive name need not be specified.

— The short formats shown in table 8-5 can be used to specify the target file name.

Table8-5 Target File Name Short Formats

Short Format

Specified File

Example

<file name>.<extension>

<file name>.<extension>

FCO F1.COM F2.COM

.<extension>

<source file name>.<extension>

FCO F1.COM .SA

B:

B:<source file name>.<source file
extension>

FCO F1.COM B:

B:<file name>

B:<file name>.<source file extension>

FCO F1.COM B:F2

B:.<extension>

B:<source file name>.<extension>

FCO F1.COM B:.SA
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— If the specified target file already exists, the response request message below is displayed.
Enter Y or N.

OVERWRITE (Y/N) ?  (b) (RET)

(b) Y: Erasestheexisting file and creates a new one.
N: Aborts copy.

Verification
— Datais verified in byte unitsif option V is specified.
The verification error display format is as follows:

<CLUSTER> <OFFSET> <SOURCE> <TARGET>
XXXX XXX XX X' XX X'

@ (b) (© (d)

(8 Cluster number

(b) Offset from the beginning of the cluster

(c) Sourcefile datain hexadecimal and ASCII characters
(d) Target file datain hexadecima and ASCII characters

If thefile sizes differ,
*** 16:NOT SAME SIZE
isdisplayed.
— Dataisverified in record unitsif option R is specified.
The verification error display format is asfollows:

<RECORD> <OFFSET> <SOURCE> <TARGET>
XXXX XXX XX X' XX X'

@ (b) (©) (d)

(@) Record number

(b) Offset from the beginning of the record

(c) Sourcefile datain hexadecimal and ASCII characters
(d) Target file datain hexadecima and ASCII characters



FILE_COPY

If the record sizes differ,
*** 16:NOT SAME SIZE

isdisplayed.

— When drive B is specified, the source file contents can be verified against target file

contents on another floppy disk in the same way as for copy function. The verification must
be specified in byte units (specify option V). Verification in record unitsis not possible.

— The short format of atarget file name can be specified for the verify function in the same

way as for the copy function (table 8-5).

Note

When the target file is on another floppy disk, the source file contents are first saved in the memory
buffer. Therefore, the source file cannot be larger than the memory buffer’s capacity.

Examples

1

To copy file PROG.S to PROG.X on the same floppy disk:

: FCO PROG. S PROG X ( RET)

To copy file ABC.XYZ to another floppy disk by erasing afile of the same name and creating a
new one:

- FCO ABC. XYZ B: (RET)
SET TARGET FD OK (Y/N) ?Y (RET)
OVERWRI TE (Y/N)  ?Y (RET)

To verify files PROG.S and PROG.BAK in record units (two verification errors occurred):

: FCO PROG S PROG BAK; R ( RET)
<RECORD>  <OFFSET>  <SOURCE> <TARGET>
000031 00B 56 'V 4C ' L
000031 ooC 30 'O 31 '1
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84.2 | FILE DIRECTORY Displaysfiledirectory information

FDI

Command Format

Directory display :FILE_DIRECTORY[A<file name>] (RET)

<filename>: Specifies afile for directory information display. (Wild cards can be used.) If
no file name s specified, all file directory information is displayed.

Description

Directory display

— Displays directory information of the specified file. If <file name> is omitted, all file
directory information is displayed.

The display format is as follows:

<NAME> <BYTES> <NAME> <BYTES> <NAME> <BYTES>
XXXXXXXX.YYY 72777 XXXXXXXX.YYY 772772 XXXXXXXX.YYY 72777

VOLUME LABEL : vvvvvvvvwy

XXXXxxxx: File name
yyy: File name extension
zzzzz: Number of bytes (in hexadecimal)
VVWWYWWWY: Volume name

— Thetwo wild card characters, ? and *, can be used in <file name>. For details on wild card
characters, refer to section 8.3.1, File Names

?.  Represents any single character or space.
*: Represents a character string.
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Examples

1. Todisplay al file directory information in afloppy disk:

:FD (RET)

<NAME> <BYTES> <NAME> <BYTES> <NAME> <BYTES>
E7000 . TST F400 PROG .S 4400 PROG . BAK 4200
TESTO0001. S

VOLUME LABEL : WORKFD

2. Todisplay directory information of the files whose name starts with TST:

FDI TST* (RET)

<NAVE> <BYTES>  <NAVE> <BYTES>  <NAME> <BYTES>
TSTO01 . TST 100 TST002 . X 200 TSTAMA .Y 4400
TST0001 . S 120

VOLUME LABEL : WIRKFD

8-9



FILE_DUMP

84.3 | FILE_ DUMP Displays and modifies file contents
FDU

Command Format
e Display :FILE_DUMP[A<file name>] (RET)
¢ Modification :FILE DUMP[A<file name>]; | (RET)

<filename>: Specifiesafile name. If the file name is omitted, the entire disk in drive A is
assumed.
I: Subcommand input mode

Description
Display

Displays the contents of the specified file in cluster units (file dump). If the file name is omitted or
drive A is specified, all datais displayed, beginning from the start sector of the floppy disk (floppy
disk dump).

File dump:

DUMP OF <file name> CLUSTER NO = <cluster number>

XXX XX XX XK e, XX XX XXOO0KKXXKXXKXX
XXX XX XX XX e XX XX XOOCKKKXXKXXKXX
@ (b) (©

(a) Offset from that cluster
(b) Datain hexadecimal
(c) Datain ASCII characters
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Floppy disk dump:
DUMP OF A:
XXX XX XX XX e
XXX XX XX XX e
@ (b)

(a) Offset from that sector
(b) Datain hexadecimal
(c) Datain ASCII characters

* Maodification

FILE_DUMP

SECTOR NO = <sector number>

XX XX XXXXXXXXXXXXXXXX
XX XX XXXXXXXXXXXXXXXX
(©

When option | is specified, aprompt (>) is displayed and the E7000 enters subcommand input
mode. Modify the file contents by inputting the subcommands shown in table 8-6. File contents
are modified after reading the cluster or sector to be modified into the internal buffer with the R

subcommand.

Table8-6 FILE_DUMP Subcommands

Subcommand Format

Function

DA<start cluster> [<end cluster>] (RET)

Displays specified cluster data (or sector data)

RA<cluster number> (RET)

Loads the specified cluster data (or sector data)
into the memory buffer

W (RET)

Writes memory buffer contents to the cluster
(or sector)

M <start offset>A<end offset> (RET)

Displays specified memory buffer data

M <offset> (RET)
XXX xXx ? (a) (RET)

Modifies memory buffer data. The specified
offset address and its contents are displayed.

() Note: Cluster (or sector) data is hot changed until
xx : Modification value the W command is input.
~ . Displays previous offset data
.. Terminates modification mode
(RET) only : Displays next offset data
Q (RET) Terminates the command
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Examples
1. Todisplay the contents of file PROG.S:

: FDU PROG S (RET)

DUMP CF PROG S CLUSTER NO = 0000

000 20 55 53 45 52 20 20 20 20 20 20 20 20 20 20 20 USER

010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................
020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................

2. To modify the contents of bytes 100 and 101 in sector 2 of file TEST.S:

: FDU TEST. S:| (RET)

>R 2 (RET) L oads sector 2 into memory buffer.

>M 100 (RET) Displays the contents of byte 100.

>100 FF ? 80 (RET) Changes the data in byte 100 from H'FF to H'80.
>101 00 ? 1 (RET) Changes the datain byte 101 from H'00 to H'1.
>102 02 ? . (RET) Terminates modification.

>W (RET) Writes memory buffer contents to the sector.

> RET Terminates FILE_DUMP command execution.
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84.4 | FILE_LERASE Deletesfile

FER

Command Format

File deletion :FILE_ERASEA<file name> [;Y] (RET)

<filename>: Fileto be erased. (Wild card characters can be used.)
Y: Erasesthe file without a confirmation message

Description

File deletion

— Deletes the specified file. If option Y is omitted, the confirmation message shown below is
displayed. Enter Y or N.

ERASE <file name> OK (Y/N) ? (a) (RET)
[ERASED <filename>]  (b)

(@) Y: Deletesthefile.
N: Aborts command.

(b) Thismessageis displayed when the file has been deleted.
If wild cards are used, all applicable files are processed as above.

— If option Y is specified, the file is deleted without the confirmation message. In that case,
the following message is displayed:

ERASED <file name>

— Thetwo wild card characters, ? and *, can be used in <file name>. For details on wild cards,
refer to section 8.3.1, File Names.

?.  Represents any single character or space.
*: Represents a character string.
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Examples
1. Toerasefile PROG.S (with a confirmation message):

: FER PROG. S ( RET)
ERASE A PROG .S K (Y/N) ?2 Y (RET)
ERASED A PROG .S

2. Todeleteal fileswith extension LOG (without confirmation messages):

*FER *.LOG Y (RET)
ERASED A DB0O01 .LOG
ERASED A TST .LOG
ERASED A PROG  .LOG
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845 | FILE LOAD L oadsfile contentsinto memory
FL

Command Format
« Load :FILE_L OADA<file name>[A<offset>][;<load module type>] (RET)

<filename>: Fileto be loaded
<offset>: Valueto be added to the address (can only be specified for Stype or
HEX-type load modules)
<load module type>: Load module type to be loaded

S: S-typeload module
H: HEX-typeload module
B: Binary-type load module

Default:  Binary-type load module

Description
e Load

— Loads load module file contents saved into a floppy disk by the FILE_SAVE command into
user memory.

FILE_LOAD <file name>[;<load module type>] (RET)

The current load address is displayed as follows. Note that the |oad address is not output to
the file or to the printer assigned by the PRINT command.

LOADING ADDRESS XXXXXXXX
XXXXXXXX: Current load address
When loading is completed, the start and end memory addresses are displayed as follows:

TOP ADDRESS = <start address>
END ADDRESS = <end address>

— If theload moduleis either S-type or HEX-type, an address offset (value to be added or
subtracted) can be specified.

:FILE_LOAD <file name> <offset>;S (RET)
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If an offset is specified, aload addressis calculated as follows:
Load address = <load module address> + <offset>
Notes
1. The program cannot be loaded into the internal 1/O area.

2. Veification is not performed after afileisloaded. The program must be verified with the
FILE_VERIFY command, if necessary.

Example
To load the program saved in file SAVE.B by the FILE_SAVE command:

:FL SAVE. B (RET)

LOADI NG ADDRESS 00000000
TOP ADDRESS = 00000000
END ADDRESS = 00003FFF
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84.6 | FILE_RENAME Renamesfile
FRE

Command Format

e Renaming :FILE_RENAMEA<old file name>A<new file name> (RET)
Description

*  Renaming

Replaces the old file name with the new file name. Short format can be used to specify the new
file name. Table 8-7 lists short formats for specifying file names.

Table8-7 Short Formatsfor File Names

Short Format Specified File Example

<file name>.<extension>  <file name>.<extension> FILE_RENAME F1.COM F2.CXT
.<extension> <old file name>.<extension> FILE_RENAME F1.COM .SXT
<file name> <file name>.<old file extension> FILE_RENAME F1.COM F2
Examples

1. Torenamefile PROG.SRC as TEST.S:

: FRE PROG. SRC TEST. S ( RET)

2. Torenamefile PROG.SRC as PROG.SSS:

: FRE PROG. SRC . SSS ( RET)

3. Torenamefile PROG.SRC as TEST.SRC:

: FRE PROG SRC TEST ( RET)
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84.7 | FILE_SAVE Saves memory contentsto file

FS

Command Format

Save :FILE_SAVEA<file name>A<start address>(A<end address>
IA@<number of bytes>)[;<load module type>] (RET)

<filename>: Fileto be saved
<start address>: Start address of the memory areato be saved
<end address>: End address of the memory areato be saved
<number of bytes>: Number of bytes to be saved
<load module type>: Load module type to be saved
S. Stypeload module
H: HEX-typeload module
B: Binary-type load module
Default: Binary-type load module

Description

Save

Transfers the contents of the specified memory areato the specified file, with the specified load
module type. If the specified file already exists, the following response request message is

displayed:
OVERWRITE (Y/N) ?(a) (RET)

(@ Y: Overwritesthefile.
N: Aborts the command without saving the file.

The current save address is displayed as follows. Note that the save address is not output to the
file or the printer assigned by the PRINT command.

SAVING ADDRESS XXXXXXXX
XXXXXXXX: Current save address
When the save is completed, the start and end memory addresses are displayed as follows:

TOP ADDRESS = <start address>
END ADDRESS = <end address>

To reload the data which has been saved, use the FILE_LOAD command.
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Notes
1. Dataintheinternal 1/O area cannot be saved.

2. Veification is not performed after afile has been saved. The program must be verified with the
FILE_VERIFY command, if necessary.

Examples

1. To savedatafrom addresses H'0 to H'1FFF in the binary-type file SUB.B:

:FS SUB. B 0 1FFF ( RET)
SAVI NG ADDRESS 00000400
TOP ADDRESS = 00000000
END ADDRESS = 00001FFF

2. Tosave H'100 bytes of data from address H'4000 in the S-type file TST.S:

:FS TST. S 4000 40FF; S ( RET)
SAVI NG ADDRESS 00004000
TOP ADDRESS = 00004000
END ADDRESS = 000040FF
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848 | FILE_ TYPE Displaysfile contents
FTY

Command Format

«  Filecontents display :FILE_TYPEA<file name> (RET)
Description

e File contents display

Displays the contents of the specified file. The file contents must be written in valid ASCI|
characters. Since the FILE_TY PE command does not check the vaidity of ASCII characters,
the screen will display unreadable text if invalid characters are included in the file. In addition,
the file contents cannot be displayed if the records in the file do not have the format specified in
section 8.3.2, File Configuration. For details, refer to section 8.3.2, File Configuration.

The contents of execution result files output with the PRINT command can also be displayed
with this command.

Example

To display the execution result file RESULT (whose contents are output with the PRINT command)
on the console:

:FTY RESULT (RET)
:MAP 0 7FFFF ;S

REMAI NS EMULATI ON MEMORY S=D 30000KB
:F 0 FFFF
:FL TEST

TOP ADDRESS
END ADDRESS
;B 1020

P -

00000000
00001FFF

8-20



FILE_VERIFY

849 | FILE_ VERIFY Verifiesfile contents against memory
FV

Command Format

* Verification :FILE_VERIFY A<file name>[A<offset>][;<load module type>] (RET)

<filename>: Name of file to be verified
<offset>: Valueto be added to the address (can only be specified for S- or HEX-
type load modules)
<load module type>: Load module type to be verified

S: S-typeload module
H: HEX-typeload module
B: Binary-type load module

Default:  Binary-type load module

Description
e Veification

— Verifies datain the specified file against that in user memory. The current verification
addressis displayed as follows:

VERIFYING ADDRESS XXXXXXXX
XXXXXXXX: Current verification address

Note that the verification address is not output to the file or to the printer assigned by the
PRINT command.

When verification is completed, the start and end memory addresses are displayed as
follows:

TOP ADDRESS = <start address>
END ADDRESS = <end address>
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If averification error occurs, the following message is displayed:

<ADDR> <FILE> <MEM>
XXXXXXXX XX ‘X' XX ‘X'
@ (b) (©

(8 Addresswhere a verification error occurred
(b) File contents at the address where the error occurred (in hexadecimal and ASCI|

characters)
(c) Memory contents at the address where the error occurred (in hexadecimal and

ASCII characters)

— If theload moduleis either Stype or HEX-type, an address offset (value to be added) can
be specified.

‘FILE_VERIFY <file name> <offset>;S (RET)

If an offset is specified, a verification addressis calculated as follows:

Verification address = <load module address> + <offset>

Note

Datain theinternal 1/O area cannot be verified.
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Examples
1. Toverify datain file PRG.B against memory contents:

:FV PRG B ( RET)

VERI FYI NG ADDRESS 00000000
TOP ADDRESS = 00000000
END ADDRESS = 00001FFF

2. To verify dataagainst that in S-type file TST.S (two verification errors occurred):

*FV TST. S (RET)

VERI FYI NG ADDRESS 00000000
<ADDR>  <FILE> <MEM>
00002024  30' 0’ 31'1
00003020 00" . 01'."
TOP ADDRESS = 00002000
END ADDRESS = 00003FFF
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FCH

8.4.10 | FLOPPY_CHECK Displays floppy disk information

Command Format
e Disk information display :FLOPPY_CHECK (RET)
Description

e Disk information display

Displays the following information on the inserted floppy disk:

DRIVE A:

XXX BYTES/SECTOR

XXX SECTORS/TRACK

XXX TRACKS/DISK
TOTAL AREA xxxx SECTORS xxxxxx BYTES
FREE AREA xxxx SECTORS xxxxxx BYTES

(8 Number of bytes per sector (hexadecimal)

(b) Number of sectors per track (hexadecimal)

(c) Total number of tracks on disk (hexadecimal)
(d) Disk capacity in sectors and bytes (hexadecimal)

(@
(b)
(©)
(d)
(€)

(e) Remaining disk capacity in sectors and bytes (hexadecimal)

Example
To display disk information:

: FCH ( RET)
DRI VE A
200 BYTES/ SECTOR
00F SECTORS/ TRACK
0AO0 TRACKS/ DI SK
TOTAL AREA 0960 SECTORS 12C000 BYTES
FREE AREA 06B3 SECTORS 0D6600 BYTES

8-24




FLOPPY_FORMAT

84.11 | FLOPPY_FORMAT Formatsa floppy disk
FF

Command Format

e Format  :FLOPPY_FORMAT (RET)
Description

*  Format

Formats and initializes a floppy disk. Only use disks formatted with this command for the
E7000. After the floppy disk isinserted and command is entered, the message below is
displayed. Enter appropriate answers as follows:

:FLOPPY FORMAT (RET)

VOLUME LABEL <volume name> FORMAT OK (Y/N) ?(a) (RET)
*** FORMAT START ***  (b)

KEY IN VOLUME LABEL (11 CHARACTERS) ?(c) (RET)

(@) Specify whether or not the floppy disk is to be formatted.
Y: Formats the floppy disk.
N: Displays message. Movesto (c) without formatting the floppy disk.
When only initializing the floppy disk, enter N.

(b) Format start message.

(c) Enter anew label name (11 characters, max).

The floppy disk isinitialized only when N is entered at (a). If the floppy disk is not to be
formatted nor initialized, enter the (BREAK) key or the (CTRL) + C keys.

Note

Do not remove the floppy disk during this command execution. If afloppy disk is removed, an error
occurs and the command execution terminates.
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Examples

1. Toformat andinitialize afloppy disk with the volume name E7000:

:FF (RET)
VOLUME LABEL FORMAT OK (Y/N) ? Y (RET)

*** FORMAT START ***

KEY I N VOLUMVE LABEL (11 CHARACTERS) ? E7000 (RET)

2. Toinitialize afloppy disk. The volume name is WORK:
: FF (RET)

VOLUME LABEL FORMAT OK (Y/N) ? N (RET)
KEY I N VOLUME LABEL (11 CHARACTERS) ? WORK (RET)
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Section 9 Data Transfer from Host Computer Connected

by RS-232C Interface

9.1 Overview

When the E7000 is connected to a host computer by the RS-232C interface, data can be transferred
between the host computer and the E7000 or between the host computer and user system memory
connected to the E7000. This enables the following transmission of host computer load module

files:

» Loadsaload module file in the host computer to user system memory

e Savesdatain the user system memory as aload module file in the host computer
»  Transfers host computer text filesto E7000 floppy disk files
«  Transfersfiles between the E7000 and host computer

Commands listed in table 9-1 can be used to transfer data.

These commands cannot be used in the E7000PC.

Table9-1 E7000 Commandsfor Host Computer

Usable/Unusable

Command Function in Parallel Mode

HOST Specifies and/or displays host computer interface parameters. Unusable

LOAD Loads program from host computer. Unusable
— Transparent mode and local mode

SAVE Saves program in host computer. Unusable
— Transparent mode and local mode

TERMINAL Transfers to terminal mode. Unusable
— Transparent mode

TRANSFER Transfers file to and from host computer. Unusable
— Transparent mode and local mode

VERIFY Verifies memory contents against host computer file. Unusable
— Transparent mode and local mode

INTFC_LOAD  Loads program from host computer. Unusable
— Remote mode

INTFC_SAVE  Saves program in host computer. Unusable
— Remote mode

INTFC_ Transfers file to and from host computer. Unusable

TRANSFER — Remote mode

INTFC_ Verifies memory contents against host computer file. Unusable

VERIFY — Remote mode

Note: Transparent, local, and remote modes are described in detail in section 9.2, Host
Computer Interface Modes and Operating Procedures.
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9.2 Host Computer Interface Modes and Operating Procedures

The E7000 interfaces with the host computer in transparent mode, local mode, or remote mode,
when the RS-232C interfaceis used.

9.2.1 Transparent Mode

Thismode isvalid for a host computer which can be connected to the console by an RS-232C
interface cable and can be disconnected. A single console is shared between the E7000 and the host
computer in transparent mode.

The configuration and data transfer in this mode are shown in figure 9-1. To enable data transfer,
the host computer command must be entered in addition to the emulator command.

‘ E7000 command ‘ + \Hostcomputercommand\Input

LN

Console

A
_[ ‘ E7000 command
CRT

Host computer command

RS-232C

<

A4 E7000

|
]

Floppy disk

\/ —
Host computer User memory

User system
4= . Command flow
<{——> :Dataflow

Figure9-1 Configuration and Data Transfer in Transparent Mode
Procedure:

(a) Start up the E7000 system program.

(b) Set up the host computer’s Specify parameters such as baud rate and data
communication parameters. length with the HOST command.
(c) Activate host terminal mode. Enter the TERMINAL command to make the

console available to the host computer.
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(d) Set up host computer. Start up the host computer and put it in command
input wait mode.

(e) Terminate host terminal mode. Exit host termina mode with the code specified
by the TERMINAL command.

(f) Input datatransfer command. Add the host computer command to the E7000
data transfer command (LOAD, SAVE, VERIFY,
or TRANSFER)

Example: LOAD : TYPE X.MOT (RET)

9.2.2 Local Mode

In local mode, both E7000' s console and host computer’ s console are used for data transfer. An
EPROM programmer can be connected in local mode. Emulator commands and host computer
commands are both executed at data transfer. Execute the data receiving command first. The
configuration and data transfer in this mode are shown in figure 9-2.

Input
\ E7000 command

Input @7

—
‘ E7000 command
@— Host command CRT
| [ L]
RS-232C <
HOST [
Floppy disk
\/ E7000

Vel

Host computer User memory

User system
¢y . Command flow

<{———> :Dataflow

Figure9-2 Configuration and Data Transfer in Local Mode



Procedure:

Host Computer

Start up host compuiter.

Set up communication
parameters.

E7000

Start up E7000 system
program.

Set up communication
parameters.

Data transfer from host computer to E7000:

Execute data

transmission command.

Execute datareceive
command.

Data transfer from E7000 to host computer:

Execute data receive
command.

Execute data

transmission command.
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Description

Specify parameters such as baud rate
and data length with the HOST
command.

Execute the E7000 command
(LOAD, VERIFY, or TRANSFER).
The E7000 can receive data from the
host computer. Be sure to execute the
receive command first.

Execute the host computer command to
output data to the E7000 connection
port.

Execute the host computer command to
input data from the E7000 connection
port.

Execute the E7000 command (SAVE
or TRANSFER).



9.2.3 Remote Mode

In remote mode, a computer that has its own console, such as a personal compulter, is connected to
the E7000 as the host computer. This mode requires H-series interface software that can be
separately purchased. In this mode, a host computer’ s console can be used as the E7000' s console.
The data transfer commands in this mode are different from those in transparent mode and local
mode. Be sureto use the INTFC_LOAD, INTFC_SAVE, INTFC_VERIFY, and
INTFC_TRANSFER commandsin remote mode. The configuration and data transfer in this mode
are shown in figure 9-3.

Command,
execution result £7000 command
E7000 _command ) Interface software
execution result
output < > I
Floppy disk
Host computer HOST[
E7000
|_| —
Floppy disk User memory
User system
Qe : COmmand flow
<{——> :Dataflow

Figure9-3 Configuration and Data Transfer in Remote Mode
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Procedure:
Start up host computer.

Start up interface software.

Start up the E7000.

Data transfer from host computer to E7000:

Execute E7000 data receive command.

Data transfer from E7000 to host computer:

Execute E7000 data transmission
command.

The following H-series interface software start-up
message is displayed:

H-SERIES INTERFACE (type no.) Ver n.m
Copyright (C) Hitachi, Ltd. 1988
Licensed Materia of Hitachi, Ltd.

The E7000 start-up message is displayed on the
host computer. E7000 commands can now be
entered from the host computer.

The E7000 data receive command
(INTFC_LOAD, INTFC_VERIFY, or
INTFC_TRANSFER) can transfer data from the
host computer to the E7000.

Example:

INTFC_LOAD:<host computer file name> (RET)

The E7000 data transmission command
(INTFC_SAVE or INTFC_TRANSFER) can
transfer data from the E7000 to the host computer.
Example:

INTFC_SAVE 0 1FFF:<host computer file name> (RET)
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9.3 Data Transfer Control
9.3.1 Control Methods

The E7000 provides an RS-232C interface for the host computer. This interface supports the
following two control methods that can be selected by the HOST command:

e X-ON/X-OFF control
Stops and restarts data transfer by the X-OFF (H'13) and X-ON (H'11) codes, respectively, sent
from the data-receiving system.

e RTS/CTScontrol
Stops data transfer when the data-receiving system outputs alow-level RTS signal, and restarts
data transfer when the data-receiving system outputs a high-level RTS signal.

9.3.2 Timeouts

The E7000 monitors for timeouts as it receives data from the host computer. After command
execution, the E7000 waits an unlimited time for the first data byte. However, once it has received
thefirst byte, it will become timeout after waiting three seconds for the next data byte, and
command execution will terminate.
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9.4 Host-Computer Related Commands

This section provides details of host-computer related commands in the format shown in

figure 9-4.

Command Name

Sect.| Command Name
No. | Abbreviation

Function

Command Format

Description

Notes

Examples

Function 1 : Command input format
Function 2 : Command input format

<parameter 1>: Parameter description 1

<parameter 2>: Parameter description 2

Function 1 Description of function 1
Function 2 Description of function 2

Command Name
Full command name

Abbreviation
Abbreviated command name

Function
Command function

Command Format
Command input format for each
function

Description
Function and usage in detail

Notes

Restrictions for using the command.
If additional information is not
required, this item is omitted.

Examples
Command usage examples

Figure9-4 Format of Host-Computer Related Command Description

Symbols used in the command format have the following meanings:

[1: Parameters enclosed by [ ] can be omitted.

(alb): One of the parameters enclosed by () and separated by /, that is, either aor b must be

specified.

<>: Contents shown in <> are to be specified or are displayed.
... Theentry specified just before this symbol can be repeated.
A: Indicates a space. Used only for command format description.
(RET): Pressing the (RET) key.

Although underlining is used throughout this manual to indicate input, it is not used in the command

format parts of these descriptions.
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HOST

94.1 | HOST Specifiesand/or displays host computer
H interface parameters

Command Format

e Specification :HOST A<baud rate>A<character length>A<parity>A<stop bit>A
<control method> (RET)

e Display and specification :HOST (RET)

<baud rate>:

2400 bps

4800 bps

9600 bps

19200 bps
5: 38400 bps

<character length>: Number of bits for one character
7: 7 hits
8: 8hits

<parity>:
E: Even parity
O: Odd parity
N: No parity
<stop bit>: Number of stop bits

1: 1 stop bit
2: 2 stop bits

<control method>:
X: X-ON/X-OFF control
R: RTS/CTS control
For details, refer to section 9.3.1, Control Methods.
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| HOST

Description
e Specification

Specifies the host computer’ s communication parameters (baud rate, character length, parity,
stop bit, and control method). After this command is executed, datais transferred between the
E7000 and the host computer according to the interface conditions specified by this command.

» Display and specification

Displays the current parameters and enables their respecification if necessary. Enter only (RET)
to continue without changing the current parameter, a caret (*) to display the previous
parameter again, and aperiod (.) to terminate the respecification.

:HOST (RET)

BAUD RATE=9600BPS CHARACTERLENGTH=8 PARITY =NOPARITY (8
STOPBIT =2 CONTROL = X-ON, X-OFF

BAUD RATE (1:2400/2:4800/3:9600/4:19200/5:38400) ?[n] (RET) (b)
CHARACTER LENGTH (7/8) ?[n] (RET) (©)
PARITY (E:EVEN/O:ODD/N:NO PARITY) ?[x] (RET) (d)
STOPBIT (1/2) ?[n] (RET) (e
CONTROL (X:X-ON, X-OFF/R:RTS, CTS) ?[x] (RET) ()]
BAUD RATE = xxxxx BPS CHARACTER LENGTH =x PARITY = XXXXXXX (9)
STOPBIT =x CONTROL = XXXXX

(a) Displays current communication parameters.
(b) Specify baud rate.

(c) Specify character length.

(d) Specify parity.

(e) Specify stop bit.

(f) Specify control method.

(g) Displays selected communication parameters.
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Note

At system initiation, the host computer communication parameters are set according to the switches
on the E7000’ s control board. Refer to section 3.3, System Connection, in Part |, Emulator Guide,
for details.

Examples

1. To specify all parameters at once:

'H3 8 N1 X (RET)

2. To specify parameters in interactive input mode:

:H (RET)
BAUD RATE = 9600 BPS CHARACTER LENGTH = 8 PARITY = NO PARTY
STCP BIT =1 CONTROL = X- ON, X- CFF

BAUD RATE( 1: 2400/ 2: 4800/ 3: 9600/ 4: 19200/ 5: 38400) ? 4 (RET)
CHARACTER LENGTH(7/8) ? 8 (RET)

PAR TY(E EVEN Q CDDY N NO PAR TY) ? E (RET)

STCP BIT(1/2) ? 2 (RET)

CONTROL (X X- ON, X- OFF/ R RTS, CTS) ? X (RET)

BAUD RATE = 19200 BPS CHARACTER LENGIH = 8 PAR TY = EVEN
STCP BIT = 2 CONTROL = X-ON X- CFF
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94.2 | LOAD L oads program from host computer
L — Transparent mode and local mode

Command Format

e Load :LOAD[A<offset>][;[<load moduletype>][AN][AWA]]
[:<command transferred to host computer>] (RET)

<offset>: Valueto be added to the load module address (can only be specified for
an S-type or HEX-type load module)

<load module type>: Load module type
R: SYSROF-type load module
S: Stypeload module
H: HEX-typeload module
Default:  SY SROF-type load module

N: Specifiesthat <line number symbol> is not to be loaded. If omitted, <line
number symbol> is loaded.

WA: Waitsfor the LF code. Refer to Description below.

<command transferred to host computer>: Specifies acommand to be transferred to the host
computer (only in transparent mode).

Description
e Load

— Loads a user program into user memory from the host computer. Loading in different host
computer interface modes is described below.

Transparent Mode: After the command below is transferred to the host computer, the
user program from the host computer is loaded into memory.

:LOAD:;<load module type>:<command transferred to host computer> (RET)

<command transferred to host computer>: This command is transferred to the host
computer. The characters following the
colon (:) are sent directly to the host
computer. The command to output source
file contents to the terminal is specified.
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The E7000 transfers <command transferred to host computer> and (RET) (CR code: H'0D)
to the host computer. At the same time, when echo back display is specified, it displaysthe
echo back from the host computer on the console. When option WA is not specified, load
module transfer startsin 50 ms after (RET) istransferred. When option WA is specified, the
E7000 waits for the LF code (H'0A) sent from the host computer. As soon asthe LF codeis
received, load module transfer starts. At first, try to transfer the load module without option
WA. If it cannot be transferred, then specify option WA. If transfer does not occur with
option WA, set the host computer to no echo and transfer the load modul e without option
WA.

Local Mode: The E7000 does not issue data output requests to the host computer.
Therefore, after the LOAD command is entered, set the host computer to output data.

:LOAD[;<load module type>] (RET)

Remote Mode: Usethe INTFC_LOAD command.
The current load address is displayed in the format below.
LOADING ADDRESS  XXXXXXXX
XXXXXXXX: Current load address
When loading is completed, the start and end addresses are displayed as follows:

TOP ADDRESS = <start address>
END ADDRESS = <end address>

If the load moduleis either S-type or HEX-type, an offset (value to be added) can be
specified for the load module address.

:LOAD <offset>;9[:<command transferred to host computer>] (RET)

If an offset is specified, aload addressis calculated as follows:

Load address = <load modul e address> + <offset>
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— Information for symbolic debugging isincluded in a SY SROF-type load module. When a
load module in SY SROF-type format is loaded, unit names of symbols to be defined can be

selected as follows:

:LOAD;R[:<command transferred to host computer>] (RET)

ALL SYMBOL LOAD (Y/N) 2 X (RET) ovovvereeeerrsessssresreerenee @
LOAD UNIT NAME (name/.) <unit name> (RET) ................ (b)
LOAD UNIT NAME (name.) . (RET) ovveeeeeeeemeeneeeeeeeeeeeesses (b)

(a) Specifieswhether al symbols are to be loaded or symbols are to be selected.

Y: Loadsall symbals.

N: Enablesthe selection of symbols by unit name.

If Y isentered, the confirmation request messages (b) are not displayed. If N is
entered, the confirmation request messages are displayed. Enter the unit names of

symbols to be defined.

(b) Symbol unit name to be defined
Loading starts when the period (.) is entered.

Up to ten unit names can be defined.

— If the N option is specified, <line number symbol> information among debugging
information for the SY SROF-type load module is not loaded.
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Notes

The load module cannot be loaded to the internal 1/0 area.

Verification is not performed during load. The program must be verified with the VERIFY
command if necessary.

The LOAD command rel oads existing symbols to enhance throughput without checking for
double definitions. When rel oading the same load module, temporarily delete existing symbols
before performing the LOAD command.

Examples

1

To load a SY SROF-type load module (transparent mode). COPYLINE F11.ABSTT: isahost
computer command. The symbol information for unit unOO1 will be loaded:

:L : COPYLINE F11. ABS TT: (RET)

ALL SYMBCOL LOAD (Y/N) ? N (RET)
LOAD UNIT NAME (name/.) ? un001 (RET)
LOAD UNIT NAME (nanme/.) ? . (RET)
LOADI NG ADDRESS 00007000

TOP ADDRESS = 00007000

END ADDRESS = 00007FFF

To load an S-type load module (local mode):

:L; S (RET)
~ After the LOAD command is entered, the host
computer transfers data to the E7000.
LOADI NG ADDRESS 00000000
TOP ADDRESS = 00000000
END ADDRESS = 00003042
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94.3 | SAVE Saves program in host computer
sV — Transparent mode and local mode

Command Format

e Save :SAVEA<start address>(A<end address>/A@<number of bytes>)
[;[<load module type>][ALF]][:<command transferred to host computer>] (RET)

<start address>: Start memory address
<end address>:  End memory address
<number of bytes>: Number of bytesto be saved

<load module type>: Load module type
S. Stypeload module
H: HEX-typeload module
Default;: S-typeload module

LF: AddsLF code (H'0A) to the end of each record.

<command transferred to host computer>: Specifies acommand to be transferred to the host
computer (only in transparent mode).

Description
*  Save

— Saves the specified memory contents in the host computer in the specified load module
type. An S-type or HEX-type load module can be saved. An SY SROF-type load module
cannot be saved. Data receive request to the host computer in different host computer
interface modes is described below.
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Transparent Mode: After the specified command is transferred to the host computer, the
memory area contents of the specified load module type are saved in the host computer.

:SAVE <start address> <end address>[;<load modul e type>]
:<command transferred to host computer> (RET)

<command transferred to host computer>: This command is transferred to the host
computer. The characters following the
colon (:) are sent directly to the host
computer. The command to save data sent
from the terminal in afileis specified.

Local Mode: The E7000 does not issue data input requests to the host computer.
Therefore, before the SAVE command is input, set the host computer to be ready to receive
data.

:SAVE <start address> <end address>[;<load module type>] (RET)

Remote Mode: Usethe INTFC_SAVE command.
— Thecurrent save address is displayed in the format below.
SAVING ADDRESS XXXXXXXX
XXXXXXXX: Current save address
When save is completed, the start and end memory addresses are displayed as follows:

TOP ADDRESS=<start address>
END ADDRESS=<end address>

— When option LF is specified, the E7000 adds an LF code (H'0A) to the end of each record
in addition to an CR code (H'OD) in the S- or HEX-type load module.

Notes
1. Dataintheinterna |/O area cannot be saved.

2. Verification is not performed. Verify the program with the VERIFY command if necessary.
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Examples

1

To save memory contentsin the address range from H'7000 to H'7FFF in the host computer in
S-type load module format (in transparent mode). COPY TT: F11.Sisahost computer
command:

:SV 7000 7FFF : COPY TT: F11.S (RET)
SAVI NG ADDRESS 00007000

TOP ADDRESS=00007000

END ADDRESS=00007FFF

To save memory contentsin the address range from H'0000 to H'1EQO in the host computer in
HEX-type load module format (in local mode):

~ Before entering the SAVE command, set the host
SV 0 1E00 ; H (RET) computer to be ready to receive data from the E7000.
SAVI NG ADDRESS 00000000
TOP ADDRESS=00000000
END ADDRESS=00001E00
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9.4.4 TERMINAL Transfersto terminal mode
TL — Transparent mode

Command Format
e Transfer to termina mode :TERMINAL [A<end code>] (RET)

<end code>: End key code for TERMINAL mode (1-byte data)
Default isH'1A ( (CTRL)+ 2).

Description
¢ Transfer to termina mode

Transfers characters entered from the keyboard to the host computer, and outputs data received
from the host computer to the console. A console connected to the E7000 can be used as a host
computer’ sterminal, as shown in figure 9-5.

Terminal mode ends when the specified end code is entered. Default is (CTRL) + Z (H'1A).
This command is valid in transparent mode only.

| Buffering |
pﬁ Host
I computer
bﬂ ?5

| Buffering |

Console

E7000

Figure9-5 TERMINAL Command Processing

9-19



TERMINAL

When changing the end key code, specify hexadecimal data corresponding to the code, as
follows:

(CTRL) + D: Specify H'4
(CTRL) + X: Specify H'18

Note

Terminal mode is controlled by software, although the terminal and the E7000 are connected by
hardware. If the baud rate of the console interface is different from that of the host interface, the
E7000 will still operate but some data may be lost. When the baud rate is 19200 bps or higher,
(CTRL)+ S (display stop) may not be effective.

Example
To transfer to terminal mode with H'18 ( (CTRL) + X) astermina mode end code:

:TL 18 (RET)
$D R (Executes host computer command)

$(CTRL) + X (Terminates terminal mode)
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945 | TRANSFER Transfersfileto and from host computer
TR — Transparent mode and local mode

Command Format

e Transfer :TRANSFER <file name>[;[(S/R)][AWA][AC]]
[:<command transferred to host computer>] (RET)

<filename>: Name of file on floppy disk in the E7000

S Transfer from the E7000 to the host computer

R: Reception from the host computer (default)

WA: Waitsfor the LF code (H'0A) after acommand is transferred to the host
computer. Refer to Description below. Valid only when the R option is
specified in transparent mode.

C: Inserts CR codes before LF codesin files transferred from the host
computer and removes CR codes from files transferred to the host
computer.

<command transferred to host computer>: Specifies acommand to be transferred to the host
computer (only in transparent mode).

Description
e Transmission

— Only text files can be transferred from the E7000 to the host computer. Transfer processing
in different host computer interface modes is described below.

Transparent Mode: After the host computer command below is transferred, file contents
are sent to the host computer.

:TRANSFER <file name>;S :<command transferred to host computer> (RET)

<command transferred to host computer>: This command is transferred to the host
computer. The characters following the
colon (:) are sent directly to the host
computer. The command to store data from
aterminal to afileis specified.
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L ocal Mode: The E7000 does not issue data output requests to the host computer.
Therefore, before this command is entered, set the host computer to input data from the
E7000.

‘TRANSFER <file name>;S (RET)

Remote Mode: Usethe INTFC_TRANSFER command. For details, refer to section 9.4.9,
INTFC_TRANSFER.

Receive

— Transfers afile from the host computer to the E7000. Only text files can be transferred.
Datatransfer processing in different host computer interface modes is described below.

Transparent Mode: After the host computer command below is entered, transferred datais
written to the E7000 file.

:TRANSFER <file name>;R :<command transferred to host computer> (RET)

<command transferred to host computer>: This command is transferred to the
host computer. The characters
following the colon (:) are sent
directly to the host computer. The
command to output the file contents
to aterminal is specified.

The E7000 transfers <command transferred to host computer> and (RET) (CR code: H'OD)
to the host computer. At the same time, when the echo back display is specified, it displays
the echo back from the host computer on the console. When option WA is not specified, the
E7000 starts to receive aload module within 50 ms after (RET) is received. When option
WA is specified, the E7000 waits for the LF code (H'0A) sent from the host computer. As
soon as the LF code is received, the E7000 starts to receive the load module. At first, try to
transfer the load module without option WA. If it cannot be transferred, then specify option
WA. If transfer does not occur with option WA, set the host computer to no echo and
transfer the module without option WA.

Local Mode: The E7000 does not issue data output requests to the host computer.
Therefore, after the TRANSFER command is entered, set the host computer to output data.

"TRANSFER <file name>;R (RET)
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Remote M ode: Usethe INTFC_TRANSFER command. For details, refer to section 9.4.9,
INTFC_TRANSFER.

If the specified file already exists, the message below is displayed. Enter Y or N.
OVERWRITE (Y/N) ?(a) (RET)

(@ Y: Overwritesthe existing file with the new file.
N: Aborts the command.

— The E7000 can receive only text files (ASCII characters) that can be displayed. If the E7000
receives other types of data, an error is generated and the command is aborted.

This command is terminated with EOF (H'1A).

— With a UNIX-based host computer, each record is terminated with asingle LF code and no
CR code. To receive such records, specify option C.

Examples

1. Tooutput afile from the E7000 to the host computer in transparent mode. COPY TT:
SAMPLE.Sisahost computer command:

: TR SAMPLE. S ; S : COPY TT: SAMPLE. S (RET)

2. Totransfer afileto the host computer (in local mode):

~ Before entering the TRANSFER command, set the
host computer to be ready to receive data from the
E7000.

TR FILE. TXT ; S (RET)

3. Toreceive afile from the host computer in transparent mode. TY PE FILE.Sis ahost computer
command:

TR FILE.TXT ; R :TYPE FILE. S (RET)
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To receive afile from the host computer (in local mode):

:TR FILE. TXT ; R (RET)

~ After entering the TRANSFER command, set the host
computer to output data to the E7000.
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9.4.6 VERIFY Verifiesmemory contents againgt host computer file
\% — Transparent mode and local mode

Command Format

e Verification :'VERIFY [A<offset>][;[<load module type>][AWA]]
[:<command transferred to host computer>] (RET)

<offset>: Vaueto be added to the address (can only be specified for a S-type or
HEX-type load modul€)

<load module type>: Load module type
R: SYSROF-typeload module
S. Stypeload module
H: HEX-typeload module
Default:  SY SROF-type load module

WA: Waitsfor the LF code after acommand is transferred to the host
computer. Refer to Description below.

<command transferred to host computer>: Specifies acommand to be transferred to the host
computer (only in transparent mode).

Description
e Veification

— Verifies datatransferred from the host computer against datain memory. Verification in
different host computer interface modes is described below.

Transparent Mode: After the host computer command below is transferred, the user
program from the host computer is verified against the memory contents.

:'VERIFY ;<load module type>:<command transferred to host computer> (RET)

<command transferred to host computer>: This command is transferred to the host
computer. The characters following the
colon (:) are sent directly to the host
computer. The command to output the file
contents to the terminal must be specified.
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Notes

The E7000 transfers <command transferred to host computer> and (RET) (CR code: H'OD)
to the host computer. At the same time, when echo back display is specified, it displays
echo back from the host computer on the console. When option WA is not specified, the
emulator startsto receive aload module within 50 ms after (RET) is transferred. When
option WA is specified, the E7000 waits for the LF code (H'0A) sent from the host
computer. As soon as the E7000 receives the LF code, the E7000 starts to receive the load
module. At first, try to transfer the load module without option WA. If it cannot be
transferred, then specify option WA.. If transfer does not occur with option WA, set the host
computer to no echo and transfer the load module without option WA.

L ocal Mode: The E7000 does not issue data output requests to the host computer.
Therefore, after the VERIFY command is entered, set the host computer to output data.

Remote Mode: Usethe INTFC_VERIFY command.
If averification error occurs, the address and its contents are displayed as follows:

<ADDR> <FILE> <MEM>
XXXXXXXX yy'y' 22'7

XXXxXxxxx: Verification error address
yy 'y Load module data (in hexadecimal and ASCI| characters)
zz'Z". Memory data (in hexadecimal and ASCI| characters)

If the load moduleis either S-type or HEX-type, an address offset (value to be added or
subtracted) of the load module can be specified.

'VERIFY <offset>; S[:<command transferred to host computer>] (RET)

If an offset is specified, a verification addressis calculated as follows:

Verification address = <load module address> + <offset>

1. Symbolic data cannot be verified.

2. Dataintheinterna /O areacannot be verified.
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Examples

1. Toverify aSY SROF-type load module against the memory contents in transparent mode.
COPYLINE FLABSTT: isahost computer command:

:V : COPYLINE F1. ABS TT: (RET)
VERI FYI NG ADDRESS 00000000

<ADDR> <FI LE> <MEM>
00001012 31" 1 00" .
00001022 32' 2 o1 .

TOP ADDRESS = 00000000
END ADDRESS = 00003FFF

2. To verify an Stype load module against the memory contentsin local mode;

'V ;S (RET)
~ After entering the VERIFY command, set the host

computer to output data to the E7000.
VERI FYI NG ADDRESS 00000000

TOP ADDRESS = 00000000
END ADDRESS = 00003042
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94.7

INTFC_LOAD L oads program from host computer
IL — Remote mode

Command Format

e Load :INTFC_LOAD[A<offset>][;[<load module type>][AN]]:<file name> (RET)

<offset>: Valueto be added to the load module address (can only be specified for
an S-type or HEX-type load module)

<load module type>: Load module type

R: SYSROF-type load module

S Stypeload module

H: HEX-typeload module
Default: SY SROF-type load module

N: Specifies not to load <line number symbol>. If omitted, <line number
symbol> isloaded.

<filename>: Specifies afile namein the host computer

Description

« Load

Loads a user program into user memory from the host computer connected in remote mode.
Use the H series interface software for the host computer to open the specified file and
transfer its contents to the E7000.

!INTFC_LOAD;<load module type>]:<file name> (RET)

When loading is completed, the start and end addresses are displayed as follows:

TOP ADDRESS = <start address>
END ADDRESS = <end address>
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— If theload moduleis either S-type or HEX-type, an offset (value to be added) can be
specified for the load module address.

INTFC_LOAD <offset>;S :<file name> (RET)

If an offset is specified, aload addressis calculated as follows:
Load address = <load module address> + <offset>

— Information for symbolic debugging is included in a SY SROF-type |oad module. When a
load module in SY SROF-type format is loaded, unit names of symbolsto be defined can be
selected as follows:

INTFC_LOAD;R :<file name> (RET)

ALL SYMBOL LOAD (Y/N)? x (RET) €)
LOAD UNIT NAME (name/.)? <unit name> (RET) (b)
LOAD UNIT NAME (name/.)? . (RET) (b)

() Specifieswhether al symbols are to be loaded or symbols are to be selected.

Y: Loadsall symbals.
N: Enablesthe selection of symbols by unit name.

If Y isentered, all symbols are loaded and the confirmation request messages (b)
are not displayed. If N is entered, the confirmation request messages are
displayed. Enter the unit names of symbols to be defined.

(b) Specifies symbol unit name to be defined.
Loading starts when the period (.) is entered.

Up to ten unit names can be defined.

— If the N option is specified, <line number symbol> information among debugging
information for the SY SROF-type load moduleis not |oaded.
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Notes
1. Theload module cannot be loaded to the internal 1/O area.

2. Veificationis not performed during load. The program must be verified with the
INTFC_VERIFY command if necessary.

3. TheLOAD command reloads existing symbols without checking for double definitions to
enhance throughput. When rel oading the same load module, specify the DEL option or delete
existing symbols before executing the INTFC_LOAD command.

Examples
1. Toload SYSROF-type load module F11.ABS. Symbol information for unit un0O01 is loaded:

:1L :F11. ABS ( RET)

ALL SYMBCL LOAD (Y/N) ? N (RET)

LOAD UNIT NAME (nane/.) ? un001 (RET)
LOAD UNIT NAME (nane/.) ? . (RET)

TOP ADDRESS
END ADDRESS

00007000
00007FFF

2. Toload S-typeload module ST.MOT:

21L; S : ST. MOT( RET)
TOP ADDRESS = 00000000
END ADDRESS = 00003042
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94.8 | INTFC_SAVE Saves program in host computer
IS — Remote mode

Command Format

e Save (INTFC_SAVEA<start address>(A<end address>/A@<number of bytes>)
[;[<load module type>][ALF]]:<file name> (RET)

<start address>: Start memory address
<end address>:  End memory address
<number of bytes>: Number of bytesto be saved

<load module type>: Load module type
S. Stypeload module
H: HEX-typeload module
Default: S-type load module

LF: AddsLF code (H'0A) to the end of each record.
<filename>: File name in the host computer
Description
e  Save

— Saves the specified memory contents in the specified load module type file in the host
computer connected in remote mode. Use the H series interface software for the host
computer. An S-type or HEX-type load module can be saved. A SY SROF-type |oad module
cannot be saved.

(INTFC_SAVE <start address> <end address>[;<load module type>]
:<file name> (RET)

When save is completed, the start and end memory addresses are displayed as follows:

TOP ADDRESS=<start address>
END ADDRESS=<end address>

— When option LF is specified, the E7000 adds an LF code (H'0A) to the end of each record
in addition to a CR code (H'OD) in the S- or HEX-type load module.
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Notes
1. Dataintheinterna 1/O area cannot be saved.

2. Vgificationis not performed. The program must be verified with the INTFC_VERIFY
command if necessary. For details, refer to section 9.4.10, INTFC_VERIFY.

Example

To save memory contentsin the address range from H'7000 to H'7FFF in host computer file
F11.MOT in S-type load module format:

:1S 7000 7FFF : F11. MOT ( RET)
TOP ADDRESS = 00007000
END ADDRESS = 00007FFF
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9.4.9 | INTFC_TRANSFER Transfersfileto and from host computer
IT — Remote mode

Command Format
e Transfer :INTFC_TRANSFER <file name>[;(S/R)][AC]:<host computer file name> (RET)

<filename>: Name of file on floppy disk in the E7000

S. Transfer from the E7000 to the host computer

R: Reception from the host computer (default)

C: Inserts CR codes before LF codesin files transferred from the host
computer and removes CR codes from files transferred to the host
computer

<host computer file name>: File namein the host computer

Description
e Transmission

— Transfers only text files from the E7000 to the host computer connected in remote mode.
Use the H series interface software for the host computer.

!INTFC_TRANSFER <file name>;S :<host computer file name> (RET)

* Reception

— Transfers afile from the host computer connected in remote mode to the E7000. Only text
files can be transferred.

:INTFC_TRANSFER <file name>;R :<host computer file name> (RET)

If the specified file already exists, the message below is displayed. Enter Y or N.
OVERWRITE (Y/N) ?(a) (RET)

(@ Y: Overwritesthe existing file with the new file.
N: Aborts the command.
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— The E7000 can receive only text files (ASCII characters) that can be displayed. If the E7000
receives other types of data, an error is generated and the command is aborted.

This command is terminated with EOF (H'1A).

— With aUNIX-based host computer, each record is terminated with a single LF code and no
CR code. To receive such records, specify option C.

Examples

1. Totransfer file SAMPLE.S from the E7000 to host computer file SAM.S:

1T SAMPLE. S ;S : SAM S (RET)

2. Totransfer host computer file FILE.TXT to E7000 file F.T:

1T FE T ;R : FILE TXT (RET)
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9.4.10 | INTFC_VERIFY Verifiesmemory contents againgt host computer file
v — Remote mode

Command Format
* Verification INTFC_VERIFY [A<offset>][;<load module type>]:<file name> (RET)

<offset>: Vaueto be added to the address (can only be specified for an S-type or
HEX-type load modul€)

<load module type>: Load module type

SY SROF-type load module
S-type load module

. HEX-type load module
Default: SY SROF-type load module

TunX

<filename>: File name in the host computer
Description
e Veification

— Veifies data transferred from the host computer connected in remote mode against datain
memory. Use the H seriesinterface software for the host compulter.

INTFC_VERIFY[;<load module type>]:<file name> (RET)

— If averification error occurs, verification terminates immediately and the address and its
contents are displayed as follows. Note that only one verification error can be detected and

its contents are displayed.
<ADDR> <FILE> <MEM>
XXXXXXXX yy'y' 2z'7

XXXXXXxX: Verification error address
yy'y": Load module data (in hexadecimal and ASCII characters)
zz'Z': Memory data (in hexadecimal and ASCII characters)
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— If theload moduleis either Stype or HEX-type, an address offset (value to be added or
subtracted) of the load module can be specified.

(INTFC_VERIFY <offset>; <load module type> [:<file name>] (RET)

If an offset is specified, a verification addressis calculated as follows:
Verification address = <load module address> + <offset>

Notes

1. Symbolic information cannot be verified.

2. Dataintheinternal I/O areacannot be verified.

Example

To verify SY SROF-type load module F1.ABS against the memory contents:

1V :F1.ABS (RET)

<ADDR> <FILE>  <MEMb
00001012  31'1' 00" ."
TOP ADDRESS = 00000000

END ADDRESS = 00003FFF
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Section 10 Data Transfer from Host Computer Connected
by LAN Interface
10.1 Overview

The optional LAN board supports the FTP client function. This function enables the following data
transfer between the E7000 and the host computer connected through the LAN interface.

» Loadsaload modulefile in the host computer to user system memory
e Savesdatain the user system memory as aload module file in the host computer
»  Transfersfiles between the E7000 and host computer

The E7000 supports the LAN commands listed in table 10-1 to transfer data between the E7000 and
the host computer. These commands are explained in section 10.3, LAN Commands.

These commands cannot be used in the E7000PC.
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Table10-1 LAN Commands

Usable/Unusable

Command Function in Parallel Mode

ASC Specifies the file type as ASCII Usable

BIN Specifies the file type as binary Usable

BYE Terminates the FTP interface Usable
(Re-connects the FTP interface with the FTP command)

CD Modifies the file directory name of the FTP server Usable

CLOSE Disconnects the host computer from the FTP interface Usable

(Re-connects the host computer to the FTP interface with
the OPEN command)

FTP Connects the host computer and E7000 via the FTP Usable
interface

LAN Displays E7000 IP address Usable

LAN_HOST Specifies, modifies, and displays the name and IP address Unusable
of the host computer to be connected by the FTP command

LAN_LOAD Loads a load module file from the host computer to Unusable
memory via the FTP interface

LAN_SAVE Saves the specified memory contents in the LAN host Unusable
computer connected via the FTP interface

LAN_TRANSFER Transfers a file between the host computer and E7000 Unusable

LAN_VERIFY Verifies memory contents against the host computer file Unusable

LS Displays the host computer directory connected via the Usable
FTP interface

OPEN Connects the host computer to the FTP interface Usable

PWD Displays the current directory name of the host computer Usable
to be connected via the FTP interface

STA Displays the type of a file to be transferred Usable

LOGOUT Disconnects from the TELNET* Usable

Note: The optional LAN board supports the TELNET server function in addition to the FTP
client function. When the E7000 is connected to the host computer through TELNET,
the E7000 can be disconnected from the TELNET with the LOGOUT command. For
details on the TELNET interface, refer to section 3.4.1, Power-on Procedure for LAN
Interface, in Part |, E7000 Guide. The FTP can be connected via TELNET or RS-232C.
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10.2 LAN Data Transfer
10.2.1 Settingthe Data Transfer Environment

The optional LAN board enables the data transfer between the E7000 and host computer via FTP
interface. The transfer environment must be specified before starting data transfer as follows. Note
that the optional LAN board supports the FTP client function only.

Procedure:

1. Specify the host computer environment, including the host computer name and | P address, to
the network database of the host computer. If the operating system of the host computer is
UNIX, the host computer environment is specified in the /etc/hosts file. For details, refer to the
appropriate host computer's user’ s manual.

2. Specify the following E7000 environment:

« [E7000 IP address
Specify the E7000 | P address with the E7000 monitor's L command. Since the E7000 IP
address is written to the EEPROM, it must be written only once. The E7000 | P address can
be modified as required.

* Host computer | P address (host computer connected via FTP interface)
Specify the name and | P address of the host computer to be connected to the E7000 via the
FTP interface when initiating the E7000 system program. For details, refer to section
10.3.8, LAN_HOST. The specified host computer name and |P address is written to the
system disk. Therefore, the E7000 is automatically connected to the host computer simply
by initiating the system disk. The host computer name and | P address can be modified as
required.
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10.2.2 Data Transfer

Dataistransferred by connecting the E7000 to the host computer viathe FTP interface after the
environmental settings have been completed. In the FTP interface, the optional LAN board supports
only the client function. Therefore, the FTP command must be entered to the E7000 and not the host
computer to establish FTP interface. Transfer data using the following procedure.

Procedure:

1

Initiate the E7000 system program by using the system disk, on which the host computer name
and IP address have been defined by the LAN_HOST command.

Connect the E7000 to the designated host computer with the FTP command using the format
shown below. Enter the host computer name defined by the LAN_HOST command. In
addition, enter the user name and password.

:FTP <host computer name> (RET)
Username: <user name> (RET)
Password: <password> (RET)
login command success

FTP>

Transfer datausing the LAN_LOAD, LAN_SAVE, LAN_TRANSFER, or LAN_VERIFY
command after the FTP interface is established. For details, refer to the corresponding
command descriptions.

10.2.3 Noteson FTP Interface

Before turning off the E7000 main power, the FTP interface must be terminated using the BY E
command. Otherwise, the host computer interface processing may remain uncompleted. In this case,
the FTP interface cannot be re-established correctly even if the E7000 is re-initiated.
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10.3 LAN Commands

This section provides details of LAN commands in the format shown in figure 10-1:

Command Name

Sect.| Command Name | Function

No. | Abbreviation

Command Format

Function 1 : Command input format

Function 2 : Command input format
<parameter 1>: Parameter description 1
<parameter 2>: Parameter description 2

Description

Function 1 Description of function 1
Function 2 Description of function 2

Notes

Examples

Command Name
Full command name

Abbreviation
Abbreviated command name

Function
Command function

Command Format
Command input format for each
function

Description
Function and usage in detail

Notes

Restrictions for using the command.
If additional information is not
required, this item is omitted.

Examples
Command usage examples

Figure10-1 Format of LAN Command Description

Symbols used in the command format have the following meanings:

[ ]: Parametersenclosed by [ ] can be omitted.
(a/b): One of the number of parameters enclosed by () and separated by /, that is, either a

or b must be specified.

< > Contentsshownin< > areto be specified or are displayed.
... Theentry specified just before this symbol can be repeated.
A: Indicates a space. Used only for command format description.

(RET): Pressing the (RET) key

Although underlining is used throughout this manual to indicate input, it is not used in the command

format sections of these descriptions.
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ASC

1031 | ASC Specifiesthefiletype as ASCI |
ASC

Command Format

« Setting : ASC (RET)
Description

e Setting

Specifies afile type as ASCII in the FTP interface. This specification isrequired to transfer text
fileswith the LAN_TRANSFER command. Before transferring the command chain file created
by the host computer, specify the ASCII type with this command. To load a SY SROF-type load
module file, binary must be specified with the BIN command. For details, refer to section
10.3.2, BIN.

Example
To set thefiletype as ASCII in the FTP interface:

FTP> ASC ( RET)
asc command success
FTP>
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10.3.2 | BIN Specifiesthefiletype asbinary
BIN

Command Format

e Setting : BIN (RET)
Description
*  Setting

Specifies thefile type as binary in the FTP interface. This specification is required to transfer
fileswith the LAN_LOAD, LAN_SAVE, LAN_TRANSFER, or LAN_VERIFY command. To
load or verify a SY SROF-type load module file, binary must be specified with this command.
Otherwise, atransfer error will occur. At E7000 initiation, binary is the default setting.

Example
To set thefiletype as binary in the FTP interface:

FTP> BI N (RET)
bi n command success
FTP>
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10.3.3 | BYE Terminatesthe FTP interface
BYE

Command Format

* FTPinterfacetermination : BYE (RET)
Description

¢ FTPinterface termination

Terminates the FTP interface and changes the prompt to a colon (:). To re-establish the FTP
interface, re-enter the FTP command. For details, refer to section 10.3.6, FTP.

Example
To terminate the FTP interface:

FTP> BYE (RET)
bye command success
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1034 |CD Modifiesthefiledirectory of the FTP server
CD

Command Format

e Directory modification : CD A<directory name> (RET)
<directory name>: Name of directory to be modified

Description

»  Directory modification

Changes the current directory of the FTP server to the specified directory. The modified
directory must be formatted depending on which host computer is connected viathe FTP
interface.

Example
To change the current directory of the FTP server to subdir:

FTP> CD subdir (RET)
cd conmmand success
FTP>
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10.35 | CLOSE Disconnects the host computer from the FTP
CLOSE interface

Command Format

e FTPinterface disconnection : CLOSE (RET)
Description

*  FTPinterface disconnection

Disconnects the FTP interface from the host computer to which it is currently connected.
Before changing host computers, disconnect the FTP interface with this command and re-
connect with the OPEN command. For details, refer to section 10.3.14, OPEN.

Example
To disconnect the FTP interface and change the host computer to be connected:

FTP> CLOSE (RET)

bye comand success
FTP> OPEN HOST1 (RET)
user narme: ABC (RET)
password: ****** (RET)
| ogin command success
FTP>
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1036 | FTP Connects host computer and E7000 viathe FTP
FTP interface

Command Format
e FTPinterface connection . FTP <host computer name> (RET)

<host computer name>: Name of the LAN host computer to be connected with the FTP
server

Description
¢ FTPinterface connection

— Connects the host computer and E7000 viathe FTP interface to enable data transfer with
the LAN_LOAD, LAN_SAVE, LAN_TRANSFER, or LAN_VERIFY command. The host
computer name specified in this command must be defined with the LAN_HOST
command.

— If <host computer name> matches the host computer name specified with the LAN_HOST
command, enter the user name and password in the following format. After the FTP
command execution, a prompt changes from a colon (:) to FTP>. In this case, emulation
commands and floppy disk utility commands can be executed.

: FTP <host computer name> (RET)
Username: (a) (RET)
Password:  (b) (RET)
login command success

FTP> (©

(@) Enter user name
(b) Enter password
() An FTP> prompt is displayed after FTP connection

Note

A password must be specified before a host computer can be connected viathe FTP interface.
For ahost computer that can login by using only user name, use alogin format that requires a
password.
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Example
To connect the E7000 to host computer HOST 1 viathe FTP interface:

: FTP HOST1 (RET)

User nanme: USER1 ( RET)
Password: ***x***x (RET)
| ogi n command success
FTP>
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10.3.7 | LAN Displays E7000 | P address
LAN

Command Format

« Display : LAN (RET)
Description

e Display

— Displaysthe E7000’ sinternet (1P) address stored in the EEPROM, which is incorporated in
the emulator station, in the following format:

:LAN (RET)
E7000 INTERNET ADDRESS XXX.XXX.XXX.XXX
@

(a): E7000 IP address stored in the EEPROM
— Specify the IP address with the E7000 monitor command L.
Example
To display the E7000 I P address:

: LAN (RET)
E7000 | NTERNET ADDRESS 128.1.1. 10
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10.3.8 | LAN_HOST Specifies, maodifies, and displaysthe name and | P address
LH of the host computer to be connected by the FTP command

Command Format

e Specification and modification : LAN_HOST;S (RET)
« Display :LAN_HOST (RET)
Description

e Specification and modification

— Specifies the name and internet (1P) address of the host computer to be opened with the FTP
command. A maximum of nine names and internet addresses can be specified.

— The specified host computer name and I P address can be modified in interactive mode as
shown below. After displaying the specified host computer names and | P addresses, the
E7000 waits for the selection number input. After the selection number is entered, the
E7000 waits for the host computer name and IP address inputs. Note that new datais
written to the E7000 system disk; insert the system disk before executing this command.

: LAN_HOST; S (RET)
NO <HOST NAME> <IPADDRESS> NO <HOST NAME> <IP ADDRESS> (a)

01 XXXXXX XX XX XX XX 02 XXXXXX XX XX XX XX

03 XXXXXX XX XX XX XX 04 XXXXXX XX XX XX XX

05 XXXXXX XX XX XX XX 06 XXXXXX XX XX XX XX

o7 XXXXXX XX XX XX XX 08 XXXXXX XX XX XX XX

09  XXXXXX XX XX XX.XX

PLEASE SELECT NO? 1 (RET) (b)
01 HOST NAME  XXXXXX 2?2 xxxxxx_(RET (c)
01 IPADDRESS  XX.XX.XX.XX ? XXXXXXXX  (RET) (d)
PLEASE SELECT NO ? . (RET) (e)
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(b)
©

(d)

©

LAN_HOST

Displays host computer name and | P address currently defined. If nothing is specified,
displays a space. NO indicates selection number.

Enter the selection number (1-9) to be set or modified.

Displays the host computer name for the specified selection number. To specify anew
host computer name, enter the host computer name using 15 or less characters. To
delete the old host computer name, enter «(RET).

Displaysthe | P address for the specified selection number. Enter anew |P addressin
decimal format.

Example: 128.1.1.16

Indicates the selection number input wait state. To specify or modify another host
computer name or | P address, repeat steps (@) to (d). To terminate this command, enter
aperiod (.) and hit the (RET) key. The following confirmation message is displayed:

PLEASE SELECTNO? . (RET)
OVERWRITE (Y/N) X (RET)

x: Enter Y to write new datain the system disk; enter N to terminate the command
without storing the new data.

If an equal (=) and the (RET) keys are entered instead of the period (.) and (RET) keys,
the current host computer name and | P address settings are displayed.

Specified host computer names and internet addresses are stored in the LANCNF.SY Sfile
of the E7000 system disk. After storing datain the LANCNF.SY Sfile, the E7000 system
program is terminated, along with the TELNET interface. To use the E7000 viathe
TELNET interface, re-initiate the E7000 and connect the E7000 to the TELNET from the
host compuiter.

Before executing the FTP command, use the LAN_HOST command to specify the name
and internet address of the host computer that is to be connected with the FTP command. If
the E7000 is initiated by the system disk where the name and | P address of the host
computer is defined, the name and | P address of the host computer need not be specified.
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e Display

Displaysthe LAN host computer names and internet addresses specified in the LANCNF.SY S
file of the E7000 system disk.

:LAN_HOST (RET)

Examples

1. Toadd ahost computer to be connected viathe FTP interface:

:LH, S (RET)
NO <HOST NAME> <| P ADDRESS> NO <HOST NAME> <| P ADDRESS>
01 HOST1 128.1.1.1 02 HST2 128.1.1.4
03 04
05 06
07 08
09
PLEASE SELECT NO ? 3 (RET)  ----- (New host computer is defined as No.3)
03 HOST NAME ? HOSTX ( RET)
03 | P ADDRESS ? 128.1.1.8 (RET)
PLEASE SELECT NO *? . (RET)

OVERWRI TE (Y/N) Y (RET)

START E7000
S: START E7000
R RELOAD & START E7000
B: BACKUP FD
F: FORVAT FD
L: SET LAN PARAMETER
T

- START DI AGNGSTI C TEST
(SSRIB/FILIT) 2?2 S (RET) --------- (The E7000 is restarted with S)
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2. Todisplay al of the defined host computer names and | P addresses:

‘LH (RET)
NO <HOST NAME> <IP ADDRESS> NO <HOST NAME>  <I P ADDRESS>
01 HOsT1 128.1.1.1 02 HST2 128.1.1.4
03  HOSTX 128.1.1.8 04
05 06
07 08

09
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10.39 | LAN_LOAD Loads aload modulefile from the host computer
LL to memory viathe FTP interface

Command Format
e Load : LAN_LOAD [A<offset>][;[<load module type>][AN]:<file name> (RET)

<offset>: Vaueto be added to the load module address (can only be specified for
an S-type or HEX-type load module)

<load module type>: Load module type
R: SYSROF-type load module
S: Stypeload module
H: HEX-typeload module
Default:  SY SROF-type load module
N: Specifiesthat <line number symbol> is not to be loaded. If omitted,
<line number symbol> information is loaded.

<filename>: A LAN host computer file name
Description
e Load

— Loads aload module file from the host computer to memory viathe FTP interface. Before
executing this command, the E7000 must be connected to the host computer with the FTP
command.

— The current load address is displayed in the format below.
LOADING ADDRESS  XXXXXXXX
XXxxxxxx: The current load address
— When loading is completed, the start and end addresses are displayed as follows:

TOP ADDRESS = <start address>
END ADDRESS = <end address>
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— If theload moduleis either S-type or HEX-type, an offset (value to be added) can be
specified for the load module address.

:LAN_LOAD <offset>; Si<filename> (RET)

If an offset is specified, the load address is calculated as follows:
Load address = <load module address> + <offset>

— Information for symbolic debugging isincluded in a SY SROF-type load module. Unit name
in a SY SROF-type load module can be selected and loaded in SY SROF units.

If a SY SROF-type load module is specified, the following message is displayed to prompt
the input of symbol units:

: LAN_LOAD :<filename> (RET)

ALL SYMBOL LOAD (Y/N) ? x (RET) €)
LOAD UNIT NAME (name/.) ? <unit name> (RET) (b)
LOAD UNIT NAME (name/.) ? . (RET) (b)

(@) Specifieswhether al symbols are to be loaded or symbols are to be selected.
Y: Loadsall symbols.
N: Enablesthe selection of symbols by unit names.
If Y is entered, the confirmation request messages (b) are not displayed. If N is entered,
the confirmation request messages are displayed. Enter unit names of symbolsto be
loaded.

(b) Specifiesaunit name. Loading starts when the period (.) is entered as aresponse to a
confirmation request message. Up to ten unit names can be specified.

— If option N is specified, <line number symbol> information among the symbol information
for the SY SROF-type load moduleis not |oaded.
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Notes
1. A load module file cannot be loaded to the internal 1/0 area.

2. Veificationis not performed during load. The program must be verified with the
LAN_VERIFY command, if necessary. For details, refer to section 10.3.12, LAN_VERIFY.

3. To enhance throughput, the LAN_LOAD command reloads existing symbols without checking
for double definitions. When rel oading the same load module, specify the DEL option or delete
the symbols before performing the LAN_LOAD.

4. Beforeloading a SY SROF-type load module, the file contents must be converted into binary
code with the BIN command. At E7000 initiation, binary code is selected as the defaullt.
However, if ASCII is selected with the ASC command, change the file contents to binary code
with the BIN command before loading. For details, refer to section 10.3.2, BIN.

Example

To load a SY SROF-type load module, enter the following command line. F11.ABS indicates the
host computer file name. Before entering the LL command, connect the E7000 to the host computer
with the FTP command:

: FTP HOST1 ( RET)

User nanme: USER1 ( RET)

Password: #*****xxx (RET)

| ogin command success

FTP> LL : F11. ABS ( RET)

ALL SYMBOL LOAD (Y/N) ? N (RET)

LOAD UNIT NAME (nane/.) ? un001 (RET)
LOAD UNIT NAME (nane/.) ? . (RET)
LOADI NG ADDRESS 00007000

TOP ADDRESS = 00007000
END ADDRESS = 00007FFF
FTP>
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10.3.10 | LAN_SAVE
LSV

Saves the specified memory contentsin the LAN
host computer connected viathe FTP interface

Command Format

e Save : LAN_SAVEA<start address>(A<end address>/A@<number of bytes>)

<start address>:
<end address>:
<number of bytes>:
<load module type>:

LF:
<file name>:

Description

e Save

[;[<load module type>][ALF]]:<filename> (RET)

Start memory address
End memory address
The number of bytes to be saved
Load module type
S. Stypeload module
H: HEX-type load module
Default: S-typeload module
LF (H'0A) is added to the end of each record.
A LAN host computer file name

— Saves the specified memory contents in the host computer connected viathe FTP interface.
Either an Stype or HEX-type load module can be saved. A SY SROF-type load module
cannot be saved. Before executing this command, connect the E7000 to the host computer
with the FTP command.

— The current save address is displayed as follows:

SAVING ADDRESS XXXXXX

XXXXXX: Current save address

— When save is completed, the start and end memory addresses are displayed as follows:

TOP ADDRESS = <start address>
END ADDRESS = <end address>

— When the LF option is specified, the LF (H'0A) code as well as CR (H'0D) code is added to
the end of each S- or HEX-type load-module record.
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Notes
1. Dataintheinterna 1/O area cannot be saved.

2. Vgification is not performed. Verify the program with the LAN_VERIFY command, if
necessary. For details, refer to section 10.3.12, LAN_VERIFY.

Example

To save the memory contents in the address range from H'7000 to H'7FFF in the host computer as
an S-type load module file (file name: F11.S), enter the following command line. Before entering
the LSV command, connect the E7000 to the host computer with the FTP command:

FTP>LSV 7000 7FFF :F11.S (RET)
SAVI NG ADDRESS 00007000
TOP ADDRESS = 00007000
END ADDRESS = 00007FFF

FTP>
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10.3.11

LAN_TRANSFER
LTR

Transfersafile between the host computer and
E7000

Command Format

Transfer : LAN_TRANSFER <file namel>[;[(S/R)]]:<file name2> (RET)

<filenamel>: Name of file on floppy disk in the E7000
S. Transfer from the E7000 to the host computer
R: Reception from the host computer (Default)
<filename2>: A host computer file name

Description

Transfer

Transfers and receives file between the E7000 and host computer viathe FTP interface. Before
entering this command, the following steps must be compl eted.

(1) The E7000 must be connected to the host computer with the FTP command
(section 10.3.6).

(2) Thefiletype must be specified as either binary or ASCII with the BIN (section 10.3.2) or
ASC (section 10.3.1) command, respectively.

— Transmission

Transfersfiles from the E7000 to the LAN host computer viathe FTP interface.

: LAN_TRANSFER <file namel> ; S :<file name2> (RET)

Reception

Transfersfiles from the host computer to the E7000 viathe FTP interface. Before
transferring a command file for the COMMAND_CHAIN command, specify the file type

as ASCII with the ASC command.

: LAN_TRANSFER <file namel> ; R :<file name2> (RET)
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If the specified file already exists, the message below is displayed. Enter Y or N.
OVERWRITE (Y/N)? (&) (RET)

(& Y: Overwritesthe existing file with the new file.
N: Aborts the command.

Note

Before executing this command to transfer the command chain file created by the host computer,
specify the file type as ASCII with the ASC command.

Examples

1. Totransfer file SAMPLE.S from the E7000 to file TEST.S on the host computer, enter the
following command lines. Before executing the LTR command, the E7000 must be connected
to the host computer with the FTP command:

: FTP HOST1 (RET)

User name: USER1 ( RET)

Passwor d: *****x** (RET)

| ogin command success

FTP>LTR SAMPLE. S ; S : TEST. S ( RET)
FTP>

2. Totransfer ASCII file COM.CC from the host computer to file E7.CC on the E7000, enter the
following command lines. Before executing the LTR command, the file type must be specified
as ASCII with the ASC command:

FTP>ASC ( RET)

asc command success

FTP>LTR E7.CC ; R : COM CC ( RET)
FTP>
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10.3.12 | LAN_VERIFY Verifies memory contents against the host
LV computer file

Command Format
« Veification  : LAN_VERIFY [A<offset>][;<load module type>]:<file name> (RET)

<offset>: (1) Vaueto be added to the address (can be specified only for an S-
type or HEX-type load module)
(2) Stard address (for M type)
Default: 0
<load module type>: Load module type

R: SYSROF-typeload module
S. Stypeload module
H: HEX-typeload module

Default: SY SROF-type load module

<filename>: A LAN host computer file name

Description
e Verification

— Verifiesfile transferred from the host computer connected viathe FTP interface against
datain memory in the following format. Before executing this command, connect the
E7000 to the host computer with the FTP command.

FTP>LAN_VERIFY <load module type>:<file name> (RET)

— If averification error occurs, the address and its contents are displayed as follows:

<ADDR> <FILE> <MEM>
XXXXXXXX yy'y' 22'7

XXXXXXxX: Verification error address
yy'y": Load module data (in hexadecimal and ASCII character)
zz'Z". Memory data (in hexadecimal and ASCII character)
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— If theload moduleis either Stype or HEX-type, an address offset (to be added or
subtracted) of the load module can be specified for the load module address.

FTP>LAN_VERIFY <offset>; S[:<filename>] (RET)

If an offset is specified, the load address is calculated as follows:
Load address = <load module address> + <offset>
Notes
1. Symbolic information cannot be verified.
2. Dataintheinternal I/O areacannot be verified.

3. Before verifying a SY SROF-type load module, the file contents must be converted into binary
code with the BIN command. At E7000 initiation, binary code is selected as default. However,
if ASCII is selected with the ASC command, change file contents to binary code with the BIN
command before verifying. For details, refer to section 10.3.2, BIN.

Example
To verify SY SROF-type load module file F11.ABS against the memory contents;

: FTP HOST1 ( RET)

User name: USER1 ( RET)
Passwor d; *****x** (RET)

| ogi n command success

FTP>LV : F11. ABS ( RET)

VERI FYI NG ADDRESS 00000000

TOP ADDRESS = 00000000
END ADDRESS = 000000FF
FTP>
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10.3.13

LS
LS

Displaysthe host computer directory connected
viathe FTP interface

Command Format

e Display

: LS[A <directory name>]

(RET)

<directory name>: Name of host computer directory

Description

e Display

(Default: Current directory of the host computer)

Displays the specified directory in the host computer connected viathe FTP interface. If
<directory name> is omitted, the current directory contents are displayed. Note that the
directory name must be specified according to the connected host computer format.

Example

To display the contents of current directory of the host computer:

FTP>LS ( RET)
abc. s

Xyz

FTP>
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10.3.14 | OPEN
OPEN

Connectsthe host computer tothe FTP interface

Command Format

¢ FTPinterface connection : OPEN <host computer name> (RET)

<host computer name>: Name of host computer to be connected viathe FTP interface
(The host computer name must have been defined with the LAN_HOST

command)

Description
¢ FTPinterface connection

Connects the E7000 to the specified host computer viathe FTP interface. This command can
aso be used to change the host computer to be connected to the E7000. To change the host
computer correctly, first disconnect the current host computer by using the CLOSE command

and then connect the new host computer by using this command.

FTP>OPEN <host computer name> (RET)
Username: (a) (RET)

Password: (b) (RET)

login command success

FTP>

(a): Enter user name
(b): Enter password

Note

A password must be specified before a host computer is connected viathe FTP interface. For a host
computer that can login by using only user name, use alogin format that requires a password.
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Example

To disconnect the E7000 from the current host computer and connect it to the new host computer
HOST1:

FTP>CLOSE ( RET)

bye command success
FTP>OPEN HOST1 ( RET)

User nanme: USER1 ( RET)
Passwor d: *******x* (RET)
| ogi n command success
FTP>
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10.3.15 | PWD Displaysthe current directory name of the host
PWD computer connected viathe FTP interface

Command Format
« Display : PWD (RET)
Description
e Display
Displays the current directory name of the host computer connected viathe FTP interface.
Example
To display the current directory name of the host computer connected viathe FTP interface:

FTP>PWD ( RET)
[ usr/ e7000/
FTP>
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10.3.16

STA
STA

Displaysthetypeof afileto betransferred

Command Format

. Display : STA (RET)

Description

e Display

Displays, in the following format, the file type (binary or ASCII) to be transferred by the
LAN_LOAD, LAN_SAVE, LAN_TRANSFER, or LAN_VERIFY command.

FTP>STA (RET)
type modeis BINARY

FTP>STA (RET)
type modeis ASCII

Example

(Binary)

(ASCII)

To display the type of file to be transferred:

FTP>STA ( RET)
type node is Bl NARY

FTP>
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10.3.17 | LOGOUT Disconnects from the TELNET
LO

Command Format

e TELNET disconnection : LOGOUT (RET)
Description

e TELNET disconnection

Disconnects the E7000 from the TELNET. This command is valid only when the E7000 is
connected to the host computer viathe TELNET interface.

Example
To disconnect the E7000 from the TELNET interface:

: LO (RET)
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Section 11 Data Transfer between E7000PC and IBM PC

11.1 Overview

The following data transfers between the E7000PC and a host computer (IBM PC) can be
performed by the commands listed in table 11-1. For details on these commands, refer to
section 11.3, E7000PC-Related Data Transfer Commands.

* Loadsaload module file in the host computer to user system memory
*  Savesdatain the user system memory as aload module file in the host computer
*  Transfersfiles between the E7000 and host computer (IBM PC)

Table11-1 E7000PC-Related Data Transfer Commands

Command Name EOOOPC Command Use

LOAD Loads program from host computer (IBM PC)

SAVE Saves program in host computer (IBM PC)

VERIFY Verifies memory contents against host computer file (IBM PC)

11.2 E7000PC and IBM PC Connection

The flow of datatransfer between the E7000PC and IBM PC is shown in figure 11-1.

Command,
execution results

r—bi E7000PC command

E7000PC command | _ Interface software
execution results [

output :r>

A\ 4

Parallel
interface

PC

HoST|]

E7000PC
[0 ]

User memory

Host computer

User system

P : Command flow
<{——> :Dataflow

Figure11-1 Data Transfer Flow
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Procedure:

Start up host computer.
Start up interface software.

Start up the E7000PC.

The H series interface software start-up message
is displayed:

H-SERIES INTERFACE (type no.) Ver n.m
Copyright (C) Hitachi, Ltd. 1993

Licensed Materia of Hitachi, Ltd.
INTERFACE BOARD ADDRESS = yyyy.zzzz,
TERMINATE CODE = tt

The E7000PC start-up message is displayed on
the host computer. Emulator commands can now
be entered from the host computer.

Data transfer from host computer (IBM PC) to E7000PC:

Execute E7000PC data receive command.

The E7000PC data receive command (LOAD
or VERIFY) can transfer data from the host
computer to the E7000PC.

Example:
LOAD:<host computer file name>

Datatransfer from E7000PC to host computer (IBM PC):

Execute E7000PC data
transmission command.

The E7000PC data transmission command
(SAVE) can transfer data from the E7000PC
to the host computer.

Example:
SAVE 0 1FFF:<host computer file name>
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11.3 E7000PC-Related Data Transfer Commands

This section provides details of host-computer related commands using the format shown in
figure 11-2.

Command Name Command Name

Sect.| Command Name | Function Full command name
No. | Abbreviation

Abbreviation

Command Eormat Abbreviated command name

Function 1 : Command input format Function
Function 2 : Command input format Command function

Command Format

<parameter 1>: Parameter description 1 Command input format for each
<parameter 2>: Parameter description 2 function
« Description
s Function and usage in detail
Description
Function 1 Description of function 1 * Notes
Function 2 Description of function 2 Restrictions for using the command.
. If additional information is not
. required, this item is omitted.
* Examples
Notes Command usage examples
Examples

Figure11-2 Format of E7000PC-Related Data Transfer Command Description
Symbols used in the command format have the following meanings:

[]: Parameters enclosed by [ ] can be omitted.
(a/b): One of the parameters enclosed by () and separated by /, that is, either a or b must be
specified.
<>: Contents shown in <> are to be specified or are displayed.
... Theentry specified just before this symbol can be repeated.
A: Indicates a space. Used only for command format description.
(RET): Indicates pressing the (RET) key.

Although underlining is used throughout this manual to indicate input, it is not used in the command
format parts of these descriptions.
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11.31 | LOAD

L oads program from host computer (IBM PC)

Command Format

e Load :LOAD[A<offset>][;[<load module type>][AN]]:<file name> (RET)

<offset>:

<load module type>:

<file name>:

Description

* Load

Value to be added to the address (can be specified only for an S-type or
HEX-type load module)

Load module type

S. Stypeload module

H: HEX-typeload module

R: SY SROF-type load module
Default:  SY SROF-type load module

Specifies that <line number symbol> is not to be loaded. If omitted,
<line number symbol> isloaded.

Specifies afile name in the host computer (IBM PC).

— Loads a user program into user memory from the host computer. Use the H-series interface
software for the host computer to open the specified file and transfer its contents to the

E7000PC.

:LOADI;<load module type>]:<file name> (RET)

When loading is completed, the start and end addresses are displayed as follows:

TOP ADDRESS = <dtart address>
END ADDRESS = <end address>
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— If theload moduleis either S-type or HEX-type, an offset (value to be added) can be
specified for the load module address.

:LOAD <offset>;S:<file name> (RET)

If an offset is specified, aload addressis calculated as follows:
Load address = <load module address> + <offset>

— Information for symbolic debugging is included in a SY SROF-type |oad module. When a
load module in SY SROF-type format is loaded, unit names of symbolsto be defined can be

selected as follows:

'L;R:<file name> (RET)

ALL SYMBOL LOAD (Y/N)? X (RET) ooeireereereerec s )
LOAD UNIT NAME (name/.)? <unit name> (RET) ......ccccevevveenee. (b)
LOAD UNIT NAME (name/.)? . (RET) occveirerireereeieees (b)

() Specifieswhether al symbols are to be loaded or symbols are to be selected.

Y: Loadsall symbols.
N: Enablesthe selection of symbols by unit name.

If Y isentered, all symbols are loaded and the confirmation request messages (b)
are not displayed. If N is entered, the confirmation request messages are

displayed.

(b) Symbol unit nameto be defined
Loading starts when a period (.) is entered.

Up to ten unit names can be defined.

— If the N option is specified, <line number symbol> debugging information for the
SY SROF-type load module is not loaded.
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Notes
1. Datacannot be loaded to theinternal /O area.

2. Veification is not performed. The program must be verified with the VERIFY command if
necessary.

3. To enhance throughput, the LOAD command rel oads existing symbols without checking for
double definitions. When rel oading the same load module, specify the DEL option or delete
existing symbols before performing the LOAD.

Examples
1. Toload SYSROF-type load module F11.ABS. Symbol information for unit un0O01 is loaded:

:L :F11. ABS (RET)

ALL SYMBCL LOAD (Y/N) ? N (RET)
LOAD UNIT NAME (nane/.) ? un001 (RET)
LOAD UNIT NAME (nane/.) ? . (RET)
LOADI NG ADDRESS 00007000

TOP ADDRESS = 00007000

END ADDRESS = 00007A3F

2. Toload Stypeload module ST.MOT:

L ;S : ST. MOT(RET)

LOADI NG ADDRESS 00000000
TOP ADDRESS = 00000000
END ADDRESS = 00003042
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11.3.2 | SAVE Saves program in host computer (IBM PC)
sV

Command Format

e Save :SAVEA<start address>(A<end address>/A@<number of bytes>)
[;[<load module type>][ALF]]:<file name> (RET)

<start address>: Start memory address
<end address>: End memory address
<number of bytes>: Number of bytes to be saved

<load module type>: Load module type
S. Stypeload module
H: HEX-typeload module
Default: S-typeload module

LF:. AddsLF code (H'0A) to the end of each record.
<filename>: File name in the host computer (IBM PC)
Description
e  Save

— Saves the specified memory contents in the specified load module type file in the host
computer. Use the H seriesinterface software for the host computer. An S-type or HEX-
type load module can be saved. A SY SROF-type load module cannot be saved.

:SAVE <start address> <end address>[;<load module type>]:<file name> (RET)

When save is completed, the start and end memory addresses are displayed as follows:

TOP ADDRESS=<start address>
END ADDRESS=<end address>

— When option LF is specified, the E7000PC adds an LF code (H'0A) to the end of each
record in addition to a CR code (H'OD) in the S- or HEX-type load module.
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Notes
1. Dataintheinterna 1/O area cannot be saved.

2. Veification is not performed. Verify the program with the VERIFY command if necessary. For
details, refer to section 11.3.3, VERIFY.

Example

To save memory contents in the address range from H'7000 to H'7FFF in host computer file
F11.MOT in S-type load module format:

: SV 7000 7FFF : F11. MOT (RET)
SAVI NG ADDRESS 00007000
TOP ADDRESS = 00007000
END ADDRESS = 00007FFF
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11.3.3 | VERIFY Verifiesmemory contents against host
\% computer file (IBM PC)

Command Format
* Veification  :VERIFY [A<offset>][;<load module type>]:<file name> (RET)

<offset>: Valueto be added to the address (can be specified only for an S-type or
HEX-type load module)
<load module type>: Load module type

S: Stypeload module
H: HEX-typeload module
R: SYSROF-type load module

Default:  SY SROF-type load module

<filename>: File name in the host computer

Description
*  Verification

— Verifies data transferred from the host computer against datain memory. Use the H series
interface software for the host computer.

:'VERIFY[;<load module type>]:<file name> (RET)

— If averification error occurs, verification terminates immediately and the address and its
contents are displayed as follows:

<ADDR> <FILE> <MEM>
XXXXXXXX y'y' 22'7

XXXXxxxx:  Verification error address
yy 'y Load module data (in hexadecimal and ASCII characters)
7272'7": Memory data (in hexadecimal and ASCII characters)
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— If theload moduleis either Stype or HEX-type, an address offset (value to be added or
subtracted) of the load module can be specified.

:'VERIFY <offset>;S:<file name in the host computer> (RET)

If an offset is specified, a verification addressis calculated as follows:
Verification address = <load module address> + <offset>
Notes
1. Symbolic data cannot be verified.
2. Dataintheinternal /O areacannot be verified.
Example
To verify SY SROF-type load module F1.ABS against the memory contents:

:V :F1.ABS (RET)

VERI FYI NG ADDRESS 00000000
<ADDR> <FILE>  <MEMb
00001012  31'1' 00' .
TOP ADDRESS = 00000000

END ADDRESS = 00003FFF
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Section 12 Error Messages

12.1 E7000 Error Messages

The E7000 system program outputs error messages in the format below. Table 12-1 lists error
messages, descriptions of the errors, and error solutions.

*EE XX: <error message>

xx: Error No.

Table12-1 Emulator Error M essages

Error No.

Error Message

Description and Solution

1

INTERNAL ERROR (nn)

An error occurred in the E7000 system program or
station. Error code nn gives specific details. Contact a
Hitachi sales agency and inform them of the code and
statement.

HOST 1/0 ERROR (nn)

An 1/O error occurred between the emulator and host
computer. Error code nn gives specific details. Refer to
table 12-2.

FD I/0 ERROR (nn)

An error occurred during floppy disk read/write. Error
code nn gives specific details. Refer to table 12-3.

INVALID EMULATOR POD

The connected emulator pod is not supported by this
E7000 system program or an error occurred in the
connection between the emulator pod and E7000
station. Check the E7000 system program and
emulator pod type numbers, and check the connection
between the E7000 station and the emulator pod.

USER SYSTEM NOT READY

The user clock or crystal oscillator clock was not input
and therefore could not be selected. The emulator
internal clock was used instead. Check if the clock
signal is output correctly.

PRINTER NOT READY

The printer is not connected or is not turned on. Check
the printer power and connection.

PAPER EMPTY

The printer is out of paper.
Reload paper.

FD NOT READY

The floppy disk cannot be read from or written to.
Check that a disk is inserted.

10

FD WRITE PROTECT

The floppy disk is write-protected. Remove write
protection or use another floppy disk .

11

FD CRC ERROR

A CRC error occurred during disk read/write. Reformat
or use another floppy disk.

12

FD UNFORMATTED

The floppy disk is not formatted. Format it or exchange
it with a formatted disk.

13

FILE NOT FOUND

The specified file was not found. Check the specified
file name.
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Table12-1 Emulator Error M essages (cont)

Error No. Error Message Description and Solution

14 INVALID FILE NAME The file name has an invalid format. Check format
specifications.

15 INVALID FILE The specified file has invalid contents and cannot be
read from or written to. Check the contents of the
specified file.

16 NOT SAME SIZE The files to be verified are not of the same size. Check
the contents of the specified file.

17 NOT SAME FORMAT The specified file cannot be read because its format is
different. Specify a correct file.

18 FILE TOO LARGE The file to be copied is too large. The maximum size

MAX xxxxx BYTES allowed is shown as xxxxx. If the symbols are defined,
delete the symbols and re-execute the command, or
back up the file with the emulator monitor command.

20 SYNTAX ERROR The command syntax is incorrect. Correct the syntax.

21 INVALID COMMAND The specified command was not found, or this
command cannot be specified during GO command
execution in parallel mode. Correctly enter the
command.

22 INVALID DATA The specified data is invalid. Correctly enter the data.

23 INVALID ADDRESS The specified address or address range is invalid.
Correctly enter the address.

24 DATA OVERFLOW The specified data is more than 4 bytes. Correctly
specify the data.

25 SYMBOL NOT FOUND The specified symbol was not found. Check whether
the specified symbol is defined and specify a correct
symbol.

26 INVALID SYMBOL Only a unit name symbol is specified. Specify it with a
function and variable names.

27 INVALID CONDITION Invalid conditions are specified. Correctly enter the
conditions.

28 DOUBLE DEFINITION The item has already been defined. Delete the existing
item and redefine it.

29 CC COMMAND IN The command file contains a COMMAND _CHAIN

COMMAND FILE command which cannot be used. Delete the
COMMAND_CHAIN command from the file.
30 SYMBOL IN USE The specified symbol cannot be deleted because it is

used in a BREAK, BREAK_SEQUENCE, BREAK _
CONDITION, LEC, TRACE_MEMORY, or
TRACE_CONDITION command. Clear the symbol in
that command, and delete it again.
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Table12-1 Emulator Error Messages (cont)

Error No.

Error Message

Description and Solution

31

INSUFFICIENT MEMORY

The size of emulation memory to be allocated specified
with the MAP command was not available. Emulation
memory was allocated within the available memory
size.

32

INVALID ASM MNEMONIC

An instruction mnemonic in an assembly sentence is
invalid. Correct the instruction mnemonic.

33

INVALID ASM OPERAND

An operand in an assembly statement is invalid.
Correct the operand.

34

ALREADY ASSIGNED

The specified printer or file has already been assigned.
Cancel the assignment and re-assign with the PRINT
command.

35

CAN NOT USE THIS MODE

e GO
The GO command cannot be executed because the
execution mode settings are invalid. Correctly
specify the mode.

« MOVE_TO _RAM
An attempt was made to execute the
MOVE_TO_RAM command in single-chip mode.
This command cannot be executed in single-chip
mode.

36

TOO MANY SYMBOLS

No more symbols can be registered. When loading the
same program, this error message is displayed
because the emulator does not check double definition
of the symbol. Delete and reregister a symbol.

37

TOO MANY POINTS

Too many points are specified. Remove any
unnecessary settings and re-enter.

38

SET POINT NOT RAM

A write-protected address is specified by the BREAK or
BREAK_SEQUENCE command. Specify a correct
address.

39

BUFFER EMPTY

* TRACE or TRACE_SEARCH
The trace buffer is empty. Check trace conditions
and execution state, and re-execute. Then display
trace information.

41

NO OPTION BOARD OR
LED_BOX DISCONNECT

There is no optional memory board or LED_BOX
connected. Connect them and execute the command
again.

42

GUARDED I/0 WRITE

Writing to a special internal 1/O register that can only
be accessed by the emulator was attempted with the
MEMORY command. Check the address. Writing to
the register does not affect user program operation.

44

VERIFY ERROR

Writing to ROM was attempted or there was a memory
error during verification. Check memory.
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Table12-1 Emulator Error M essages (cont)

Error No. Error Message Description and Solution

45 NOT FOUND The specified data or information was not found.
Correctly specify data.

47 NOT FTP CONNECTION The command cannot be executed because the FTP is
not connected. Connect the FTP with the FTP
command.

48 FTP CONNECTION The FTP has already been connected. Disconnect

ALREADY the FTP and re-enter the command.
49 ILLEGAL INSTRUCTION The memory contents of the specified address of
ADDRESS BREAK and BREAK_SEQUENCE commands is break
instruction (H'5770). No data can be set to this
address.

51 DMA GUARDED OR WRITE A guarded area or write-protected area was accessed

PROTECT during the DMA cycle. Check the user program
including the DMA cycle.

52 INTERNAL I/O AREA An attempt was made to access the internal I/O area.
This area cannot be accessed with this command.
Check the specified address.

53 LABEL TABLE OVERFLOW  The assemble label table overflowed. Reduce the
declaration and reference points.

54 INVALID CONFIGURATION  The configuration file on the E7000 system disk

FILE contains invalid data. Initiate the emulator with a
correct configuration file.

55 CONFIGURATION FILE NOT The configuration file was not found on the E7000

FOUND system disk. Initiate the emulator with a system disk
containing the configuration file.

56 CONFIGURATION CHECK A warm start cannot be performed because the

ERROR configuration file to be loaded differs from that which
has been loaded to the emulator. The warm start must
be performed for a file which has been loaded to the
emulator. Check the configuration file.

59 TOO MANY CHARACTERS Too many characters were specified. Check the
number of characters.

61 CAN NOT GET INTO The execution mode specified with the GO command

PARALLEL MODE prevents the emulator from entering parallel mode.
Change the execution mode.
62 LAN BOARD DISCONNECT This command cannot be executed because the LAN

board is not installed. Install the optional LAN board
and re-enter the command.
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Table12-1 Emulator Error Messages (cont)

Error No.

Error Message

Description and Solution

66

OUT OF COVERAGE PAGE

An attempt was made to display coverage information
on an address out of the area specified by the BS
option of the EXECUTION_MODE command. Check
the address.

67

LAN I/O ERROR

An attempt was made to access the internal I/O area.
This area cannot be accessed with this command.
Check the address.

68

INVALID HOST NAME

The specified host name is not defined with the
LAN_HOST command. Define the host name with the
LAN_HOST command.

69

STOPPED THE
BACKGROUND INTERRUPT

At E7000 initiation:

The loop program address specified in the
BACKGROUND_INTERRUPT command is not in the
RAM area. Correct the loop program address.

In user interrupt enabled state while command input

is being waited:

A break has occurred during user interrupt processing,
and the loop program for accepting user interrupts has
stopped. Modify and reload the interrupt processing
routine.

70

MAPPING BOUND
MUST 128KB

Memory was allocated in 128-kbyte units with the
MAP or MOVE_TO_RAM command. For details, refer
to the MAP command.

71

MAPPING BOUND
MUST 64KB

Memory was allocated in 64-kbyte units with the
MAP or MOVE_TO_RAM command. For details, refer
to the MAP command.

72

MAPPING BOUND
MUST 1MB

The memory was allocated in 1-Mbyte units with the
MAP or MOVE_TO_RAM command. For details, refer
to the MAP command.

73

BREAK POINT IS DELETED
A = XXXXXXXX

A software breakpoint specified at the displayed
address was cancelled because the contents of the
address were modified.

(Warning message)

74

CAN NOT SET A = XXXXXXXX

A breakpoint cannot be specified at the displayed
address by the BREAK or BREAK_SEQUENCE
command before GO command execution. A hardware
error might have occurred or the contents of the
memory address may be a break instruction (H'5770).
Correct the error, and reload and re-execute the
program.

(Warning message)
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Table12-1 Emulator Error M essages (cont)

Error No. Error Message Description and Solution
77 ALL BREAK POINTS All software breakpoints specified by the BREAK or
DELETED BREAK_SEQUENCE command were cancelled.
(Warning message)

78 EMULATOR POD BUSY The emulator pod was processing a break processing
in parallel mode, so another command could not be
executed. Re-enter the command. This error occurs
when breakpoints are set with the BREAK (with
number of times) or BREAK_SEQUENCE command.

79 RUN_TIME OVERFLOW Execution time measured with the
PERFORMANCE_ANALYSIS command overflows.

81 TRACE CONDITION Satisfied conditions are all reset when parallel

RESET mode is entered. When parallel mode is terminated,
the conditions are rechecked from the beginning.

82 ODD ADDRESS An instruction was written to an odd address by the
assembler. Processing was initiated from the odd
address.

83 INVALID OPERAND SIZE An invalid operand size was specified by the
assembler. Processing was performed with the correct
size.

84 INVALID ABSOLUTE An invalid address was specified by the assembiler.

ADDRESS Processing was performed with the maximum address
allowed.

85 COVERAGE INITIALIZED All coverage information was cleared because the BS
option specification of the EXECUTION_MODE
command was changed.

86 INTERNAL I/0 AREA The internal I/O area is included in the processing
range. Commands other than MEMORY cannot be
performed on the internal I/O area.

87 PERFORMANCE_ANALYSIS The measurement time minimum unit cannot be

TABLE BUSY changed during execution time measurement.
88 INTERNAL ROM AREA The contents of memory area other than internal ROM

was transferred by the MOVE_TO_RAM command.
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Table12-2 Host I/O Error Codes

Error Code Description and Solution

D1 Parity error: The parity bit specified with the HOST command must match the
host computer specifications.

D2 Overrun error: The E7000 control method is not recognized by the host
computer. Refer to the description of control methods in section 13.4.1, Control
Methods.

D3 Framing error: The baud rate and stop bit specified with the HOST command
must match the host computer specifications.

D4 Load module format error: The load module format of the transferred data is
incorrect. Check the data contents.

DC Timeout error: Check the connection between the E7000 and host computer.
Also check the operation status of the host computer.

BO System program load error: The system program file does not exist or the

environment variable for the IBM PC interface software is not set correctly.
Check if the E7000 system program is installed correctly.
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Table 12-3 Floppy Disk 1/O Error Codes

Error Code Description and Solution

01 A non-existent command was issued to the floppy disk controller (FDC). Reload
and re-initiate the E7000 system program.

02 A non-existent disk drive is specified. Reload and re-initiate the E7000 system
program.

03 An invalid sector number was accessed. Reload and re-initiate the E7000
system program.

05 The next command was issued during FDC command execution. Reset the
E7000 by switching it off and on.

07 The file attribute is READ ONLY: Data cannot be written to this file. Remove the
write protection or change floppy disks.

0A The floppy disk directory area is full. Use a new floppy disk.

11 No floppy disk is inserted. Insert a floppy disk.

12 The floppy disk is write-protected. Remove the write protection.

21 Data transfer between a floppy disk and memory failed. Re-enter the command.

32 The sector to be accessed was not found. Re-enter the command.

33 Deleted Data Mark was detected. Reformat the floppy disk.

41 An error occurred during head transfer. Re-enter the command.

51 The floppy disk remains in the busy state. Reset the E7000 by switching it off
and on.

52 A FAULT signal was sent from the FDC. Reset the E7000 by switching it off and
on.

53 End of Sector was detected. Reset the E7000 by switching it off and on.

54 An FDC error occurred. Reset the E7000 by switching it off and on.

55 FDC operation was requested again during FDC operation. Reset the E7000 by
switching it off and on.

56 A DMAC error occurred. Reset the E7000 by switching it off and on.

C1 The record is too long to be accessed. Check data contents.

C2 End of File was detected. The specified cluster number is incorrect. Correctly
specify the cluster number.

C3 End of Volume was detected. The specified sector number is incorrect. Correctly
specify the sector number.

CD The floppy disk is full. Replace it with a new floppy disk.
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Table12-4 Floppy Disk Error Messages

Message Description and Solution
*** EFD NOT READY No floppy disk is inserted. Insert a floppy disk and retry.
*** FD NOT SYSTEM FD The inserted floppy disk is not an E7000 system disk.
Insert an E7000 system disk and retry.
*** EFD WRITE PROTECT Data cannot be written because the floppy disk is write-protected.

Remove the write protection.

*** ED FORMAT TYPE ERROR The inserted floppy disk is not compatible with the E7000 or is not
formatted. Insert an E7000 disk or reformat the floppy disk.

*** FD CRC ERROR A CRC error occurred during read/write to the floppy disk.
Reformat or replace the floppy disk.

*** ED |/O ERROR nn An error occurred during read/write to the floppy disk. Error code
nn gives details of the error. See table 12-3.

The E7000 system program outputs LAN 1/O error messages in the format below. Table 12-5 lists
the error messages with brief descriptions.

LAN 1/0 ERROR (EOxx)
socket library error n : <error message>

xX: Processin which error occurred (refer to table 12-6)
n: Error code
<error message>: Refer to table 12-5

If an error message other than that listed in table 12-5 is displayed, refer to the description for the
host computer error messages.

Table12-5 LAN I/O Error Messages

Error No. Error Message Description

01 not listen The socket cannot be created.

02 Insufficient Buffer The internal buffer is insufficient.

03 Socket not Support The requested function is not supported.
04 Socket is Already The socket has already been connected.
05 time out error A timeout error has occurred.

06 Ip Address Nothing The IP address destination is undefined.
07 Not Socket Connection The socket has not been connected.

08 connection failure A connection failure has occurred.

09 lllegal IP Address An illegal IP address has been specified.
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Table12-5 LAN I/O Error Messages (cont)

Error No. Error Message Description

10 be Shutdowning The connection is being terminated.

11 Not Socket Entry The socket information has not been defined.

12 Socket is already The socket has already been defined.

13 HOSTS Name Nothing The host name does not exist.

14 Socket not Assign Connected The socket cannot be assigned.

15 illegal port No. The port number is invalid.

16 initialized error An error has occurred during LAN board
initialization.

17 Not Terminate The LAN board has not been terminated.

18 terminate error A LAN board termination error has occurred.

19 Not Initialized An error has occurred during LAN board
initialization.

20 lllegal Board An error has occurred in the LAN board.

21 System Error A LAN board system error has occurred.

22 lllegal Request An invalid request has been issued.

23 Parameter Error The parameter data is invalid.

24 Response Timeout Happend A response timeout error has occurred.

25 Check Sum Error A checksum error has occurred.

26 ICMP Error An ICMP error has occurred.

27 ethernet address error An Ethernet address error has occurred.

28 not HOST File The HOSTS information does not exist.

30 illegal initialized The HOSTS initialization information is invalid.

31 illegal My Data Main station information is invalid.

32 illegal Other Party data Remote station information is invalid.

33 remote Nothing Remote station has not been defined.

34 transmission error A data transfer error has occurred.

35 closing error A termination error has occurred.

FF unknow error An undefined error has occurred.
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Table12-6 Process Codefor LAN /O Error Messages

Error No. Process

01 Initialization

02 TELNET data transfer

03 TELNET close

04 TELNET open

10 FTP connection

20 File transmission

30 File reception

40 FTP disconnection

50 Directory modification

60 Directory display

70 Current directory display

80 File transfer binary specification
90 File transfer ASCII specification
A0 Termination

12-11



12.2 1BM PC Interface Software Error Messages

The IBM PC interface software outputs error messages on the IBM PC. Table 12-7 lists error
messages, descriptions of the errors, and error solutions.

Table12-7 Interface Software Error M essages

Error Message

Description and Solution

INTFC ERROR - FILE ALREADY EXISTS
OVERWRITE? (Y/N):

The specified IBM PC file already exists. Enter Y to
transfer after deleting the file; enter N to cancel
transfer.

INTFC ERROR - SYNTAX ERROR

An error exists in the IBM PC file name. Refer to the
debugger and IBM PC manuals and specify a correct
file name.

INTFC ERROR - FILE NOT FOUND

The specified IBM PC file cannot be found or an
error is detected in the file name during load.

INTFC ERROR - FILE OPEN ERROR

The directory to which the specified IBM PC file is to
be saved is full or an erroneous file name is
specified.

INTFC ERROR - FILE READ ERROR

An error has occurred while reading an IBM PC file.

INTFC ERROR - FILE WRITE ERROR

An error has occurred while writing an IBM PC file.
Available memory on the disk is insufficient.

INTFC ERROR - FILE CLOSE ERROR

An error has occurred while closing an IBM PC file.

INTFC ERROR - TIMEOUT ERROR

A timeout error has occurred during file transfer or
data transfer from the debugger. Check the cable
connection and retransfer.

INTFC ERROR - I/0O ERROR

An 1/O error has occurred during file transfer. Check
the cable connection and the operating environment,
and retransfer.

INTFC ERROR - ABORT BY BREAK

The file transfer has been forcibly terminated by
pressing the (BREAK), (STOP), or (CTRL) + C keys.

INTFC ERROR - INVALID COMMAND

An invalid command has been received from the
debugger.

INTFC ERROR - EMULATOR NOT READY

The debugger power has been turned off or a cable
connected to the debugger has been disconnected.
Check that debugger power is turned on and that
cables are connected correctly, and restart. If the
same error occurs again, inform a Hitachi sales
agency.

INTFC ERROR - FILE RENAME ERROR

An error has occurred while changing an IBM PC file
name.

INTFC ERROR - FILE DELETE ERROR

An error has occurred while deleting an IBM PC file.
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Table 12-7 Interface Software Error M essages (cont)

Error Message

Description and Solution

INTFC ERROR - STOP COMMAND CHAIN?
(Y/N):

Automatic command input from the IBM PC file has
been completed. Enter Y to terminate command
input; enter N to continue command input.

INTFC ERROR - ALREADY ASSIGNED

The specified command is already being executed.
Re-execute the command after command execution
has been completed.

INTFC ERROR - ENVIRONMENT
NOT SPECIFIED

The specified environment variable name could not
be detected. Specify the environment variable name
with the SET command.

INTFC ERROR - NO INTERFACE BOARD

The interface board is not installed in the IBM PC
expansion slot. Check the DIP switch setting on the
interface board and that the interface board is
inserted in the expansion slot correctly, and
retransfer. If the same error occurs again, inform a
Hitachi sales agency.
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Appendix A Emulator External Dimensions and Weight

Figures A-1 and A-2 show the emulator external dimensions and weight.

Weight: Emulator station: 4 kg
Emulator pod: 0.7 kg

‘ 198 ‘ 135

] ] Unit: mm 117 [ —)
E7000
190 ‘
———w |

I,

283 ‘l i 500 i
©)] e Station-pod interface cables
= a4 =5 Emulator pod

et
Emulator station

Figure A-1 E7000 External Dimensions and Weight

Weight: Emulator station: 3.5 kg
Emulator pod: 0.7 kg

‘ 198 135

) ] Unit: mm 117 [e—]
E7000
PC E—

(LI

283 i 500 i ,L‘

@ HirAcH Station-pod interface cables
I\ 5 Emulator pod

Emulator station

Figure A-2 E7000PC External Dimensions and Weight
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Appendix B Memory Map

The MCU operating mode can be selected from seven modes (modes 1 to 7) by combining single-
chip/expanded, internal ROM enabled/disabled, and expanded data bus width.

After reset, the settings of the mode pins (MD2 to MDO) or the MODE command settings determine
the operating mode. The expanded data bus width is determined depending on the attribute of the
areain the address space specified by the bus controller. In each operating mode, the address space
and pin functions change.
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Mode 1 Normal expanded mode
without internal ROM

Mode 2 Normal expanded mode

with internal ROM

Mode 3 Normal single-chip
e

H'0000

External address
area

H'EBFH
H'ECO(Q|

Internal RAM*

HFBFH
H'FCO0

External address
area

Internal 1/0
area

External address
area

Internal 1/0
area

HFFFF

H'0000

HE7FF

Internal ROM

H'E800
HEBFH

External address
area

H'ECOQ

HFBFH

Internal RAM*

H'FCO0|

External address
area

Internal I/O
area

External address
area

HFFFF

Internal 1/0
area

H'0000
Internal ROM
H'E7FF
H'ECO
Internal RAM
H'FBFH
Internal I/O
area
Internal 1/O
HFFFFL__2rea

Note: This area can be changed to an external address area by clearing the RAME bit of the SYSCR

in the MCU to 0.

FigureB-1 H8S2653 Memory Map
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Modes 4 Advanced expanded mode | Mode 6 ~ Advanced expanded mode | Mode 7 Advanced single-chip
and 5 without internal ROM with internal ROM mode
H'000000 H'000000 H'000000
Internal ROM Internal ROM
H'00FFFF H'00FFFF
H'010000 H'010000
External address Reserved
area/reserved area
area*2
External address
area
HO1FFFFE H'01FFFF
H'020000
External address
area
H'FFEBFF H'FFEBFF ,
HFFEC00 H'FFEC00 HFFEC00
Internal RAM* 1 Internal RAM*1 Internal RAM
H'FFFBFF H'FFFBFF H'FFFBFF
HFFFCO0 External address HFFFCO0 External address
area area
Internal /0 Internal I/O Internal 1/0
area area area
External address External address
area area
Internal /O Internal I/O Internal 1/0
HFFFFFFL__area H'FFFFFF area HFFFFFF[__area

Notes: 1.

in the MCU to 0.

2. This area is an external address area when the EAE bit of the BCRL in the MCU is 1 and a reserved

area when the EAE bit is 0.

This area can be changed to an external address area by clearing the RAME bit of the SYSCR

FigureB-1 H852653 Memory Map (cont)
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Mode 1 Normal expanded mode

Mode 2 Normal expanded mode

Mode 3 Normal single-chip

without internal ROM with internal ROM mode
H'0000 H'0000 H'0000
External address Internal ROM Internal ROM
area
H'E7FH H'E7FFI
H'E800 External address
H'EBFH H'EBFH_area )
HECO0| H'ECO0 HECOOQ
Internal RAM* Internal RAM* Internal RAM
H'FBFH H'FBFH H'FBFH
H'FCO00 H'FCO0|
External address External address
area area
Internal 1/0 Internal I/0 Internal I/O
area area area
External address External address
area area
Internal 1/0 Internal 1/0 Internal 1/O
HFFFFL__ 28 HEFFFL__8T6a HFEFFFL__2rea

Note: This area can be changed to an external address area by clearing the RAME bit of the SYSCR

in the MCU to 0.

FigureB-2 H8S2655 Memory Map




Modes 4 Advanced expanded mode | Mode 6 ~ Advanced expanded mode | Mode 7 Advanced single-chip
and 5 without internal ROM with internal ROM mode
H'000000 H'000000 H'000000
Internal ROM Internal ROM
H'00FFFF H'00FFFF
H'010000 H'010000
External address Internal ROM/
area/internal reserved
* area*3
External address
area
H'O1FFFF H'01FFFF
H'020000
External address
area
H'FFEBFF H'FFEBFF .
HFFECO00 H'FFEC00 HFFEC00
Internal RAM* 1 Internal RAM*1 Internal RAM
H'FFFBFF H'FFFBFF H'FFFBFF
HFFFCO0 External address HFFFCO0 External address
area area
Internal I/0 Internal 1/0 Internal /0
area area area
External address External address
area area
Internal I/O Internal 1/0 Internal /O
HFFFFFFL__area H'FFFFFF area HFFFFFFL__area
Notes: 1. This area can be changed to an external address area by clearing the RAME bit of the SYSCR

2.

3.

inthe MCU to 0.

internal ROM when the EAE bit is 0.

This area is an external address area when the EAE bit of the BCRL in the MCU is 1 and an

This area is a reserved area when the EAE bit of the BCRL in the MCU is 1 and an internal ROM
when the EAE bit is 0.

FigureB-2 H852655 Memory Map (cont)
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Mode 1 Normal expanded mode

without internal ROM

Mode 2 Normal expanded mode

with internal ROM

Mode 3 Normal single-chip
e

H'0000

HEBFR

External address
area

H'ECOQ

HFBFH

Internal RAM*

H'FCO0|

External address
area

Internal I/O
area

External address
area

HFFFF

Internal 1/O
area

H'0000

HE7FF|

Internal ROM

HE800
HEBFH

External address
area

H'ECOQ|

HFBFH

Internal RAM*

H'FCO0|

External address
area

Internal /O
area

External address
area

HFFFF

Internal I/O
area

H'0000
Internal ROM
H'E7FF
H'ECO
Internal RAM
H'FBFH
Internal /0
area
Internal I/O
HEFFFL__2rea

Note: This area can be changed to an external address area by clearing the RAME bit of the SYSCR
in the MCU to 0.

Figure B-3 H8S2245 Memory Map
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Modes 4 Advanced expanded mode | Mode 6 Advanced expanded mode | Mode 7 Advanced single-chip
and 5 without internal ROM with internal ROM mode
H'000000 H'000000 H'000000
Internal ROM Internal ROM
H'00FFFF H'00FFFF
H'010000 H'010000
External address Internal ROM/
area/internal reserved
ROM*2 area*3
External address
area
H'O1FFFF H'01FFFF
H'020000
External address
area
H'FFEBFF H'FFEBFF .
HFFEC00 H'FFEC00 HFFEC00
Internal RAM* 1 Internal RAM*1 Internal RAM
H'FFFBFF H'FFFBFF H'FFFBFF
H'FFFC00 H'FFFC00
External address External address
area area
Internal /O Internal I/O Internal I/0
area area area
External address External address
area area
Internal /0 Internal I/O Internal 1/0
H'FFFFFF area H'FFFFFF area HFFFFFF area
Notes: 1. This area can be changed to an external address area by clearing the RAME bit of the SYSCR

2.

3.

in the MCU to 0.

internal ROM when the EAE bit is 0.

This area is an external address area when the EAE bit of the BCRL in the MCU is 1 and an

This area is a reserved area when the EAE bit of the BCRL in the MCU is 1 and an internal ROM
when the EAE bit is 0.

FigureB-3 H852245 Memory Map (cont)
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Appendix C Precautions on User System Connection

When connecting the emulator pod to the user system, note the following:

1

Secure the emulator station location.

Place the emulator station and emulator pod so that the trace cableis not bent or twisted, as
shown in figure C-1. A bent or twisted cable will impose stress on the user interface leading to
connection or contact failure. Make sure that the emulator station is placed in a secure position
so that it does not move during use and impose stress on the user interface.

h @

FigureC-1 Examplesof Securing the Emulator Station




Check the power supply is off.
Before connecting the emulator pod to the user system, check that the emulator station and the
user system are powered off.

Connect the UV cc to user system power.

The emulator monitors and detects the V cc pin to determine whether or not the user systemiis
connected. Accordingly, after connecting the user system to the emulator, be sure to supply
2.7-V t0 5.5-V power to the Vcc pin. Otherwise, the emulator assumes that the user systemis
not connected.
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Appendix D ASCII Codes

Upper 4 bits
0 1 2 3 4 5 6 7
Lower 4 bits

0 NUL DLE SP 0 @ P ' p
1 SOH DC1 ! 1 A Q a q
2 STX DC2 " 2 B R b r
3 ETX DC3 # 3 C S c s
4 EOT DC4 $ 4 D T d t
5 ENQ NAK % 5 E U e u
6 ACK SYN & 6 F \% f \Y
7 BEL ETB ’ 7 G W g w
8 BS CAN ( 8 H X h X
9 HT EM ) 9 [ Y i y
A LF SUB * : J z j z
B VT ESC + ; K [ k {
c FF FS , < L \ | |
D CR GS - = M ] m }
E SO RS > N A n ~
F Sl us / ? o} _ 0 DEL
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