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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
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You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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The |E-T5000~R conforms to the standards of VCCIl., which

restricts radio interference in commercial and
areas.

industrial

Since using the 1E-75000-R in residential districts or their

neighboring districts may cause radio or TV interference,
follow this manual.
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The note on starting PC DOS has been added.




Users:

Purpose:

PREFACE

This manual is for engineers who intend to use a 4-bit
single-chip microcomputer (75X Series device) for

system debugging with the IE-TH000-R.

The purpose of this manual is to help users understand

the debugging capabilities of the [E-T5000-R.

Organization:

Guidance:

This manual contains the following major chapters:
System configuration
Function overview

Command explanation

Before using this manual., the user should be familiar
with the functions and how to use a TbX Series device

to be debugged and have a knowledge of a debugger.

To understand the general functions and operation
methods of the 1E-75000-R:

Read the entire manual in the order of the table of

contents.

To understand the basic specification and operating

environments:

Read Chapters 1 through 4.

To understand the basic operating procedures and
functions:

Read Chapters b and 6.

To understand, the types., functions, and general
formats of commands:

Read Chapter 7.



To connect a peripheral device to the IE-TH5000-R using
a serial or parallel interface:
Read Chapter 8.

Terminology:
The following table shows the meaning of words

frequently used in this manual.

Terminology Meaning

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

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

Target device Device to be emulated such as a uPDT8350
chip

Target program Program to be debugoged., that is, user-

coded program

Target system System to be debugged., that is. user-
produced system. including a target
program and user-produced hardware.
In a narrow sense, refers only to
hardware.




Legend:

-Data weight:

Within the box:

Key descriptions:

Note:

Caution:

Remarks:

Numeric value:

Higher digits

on the left side

Lower digits on the right side

Contents of the displaved monitor

screen or the

entered command

KUKKK Key entry

L : Return key

: Escape key
A Control key ([CTRL] key)
AX: key with the control

key held down

Explanation of the indicated part

of the text

Information requesting the user's

special attention

Supplementary
Binary:
Qctal:
Decimal:

Hexadecimal :

information
XXXXY
XX xXQ
XKXXXT

XxXxxH
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CHAPTER 1 GENERAL
The [E-75000-R is an in-circuit emulator for efficiently
debugging hardware or software which uses a 75X Series device.

which is a 4-bit single-chip microcomputer.

This chapter explains the system configuration and the basic
specification of the |E~TH000-R.

1.1 System Configuration

Figure 1-1 shows the system configuration of the |E-75000-R.

Fig. 1-1 |E-75000~-R System Configuration

Host PGE-1500
‘machine PG-1000

RS-232-C IE-75000-R

25 ]
' |
' |
i Control/trace Break/emulation Emulation

[ board : <:::> board board I
: {IE-75000-R-C5) (IE-75C00-R-EK) NV (IE-75000-R-EM) {
[ I

Parallel interface

Emulation probe
(EP-75X¥X7Z-R)
Printer

Target system




.2 Basic Specification

Table 1-1 Basic Specification

“Item

Content

Device to be emulated

uPD75xxx

Operating frequency

32 kHz to 6 MHz (CPU clock)

Memory capacity

Program memory: 64K bytes
Data memary: 4K nibbles

Emulation function

Realtime execution by non-break (RUN N) _
Realtime sxecution with breakpoint (RUN B)
CPU trace execution by a single step (RUN T}

< Access~type Detects the access to the specified full event.
" detection (address, data, status., external signal) x 4 points
9 .| (BRAI-BRA4) (address maskable). Two points can be address-
= partitioned.
R
+ 5| Fetch-type Can set T-point parallel fetch, 4-point sequential
® €| detection fetch (BRS1), 1-point fetch (BRS2), and AND with
w of (BRS1. BRSZ2) an external signal.
Counts the number of times a break event condition
Path count is detected (1 to 255). Simultaneous detection of

two or more event conditions is counted as one.

Event délay function

Sets an event detecting polint for a trace frame.
FIRST/MIDDLE/LAST

Forcible break

Manual break or guard break (data memory. SPR,
register. stack}

(to be continued)




Table

1-1 Basic Specification (Cont'd}

ltem Content
Trace condition Clock cycle
Total trace: Machine cvcle:
Performs traces Performs trace per
unconditionally. system clock.
Valid only when total
trace is selected (port
trace is also
possiblel}.
- Trace mode Event cvcle:
S Section trace: Trace only a necessary
% Starts trace when the bus when a fetch., read.
< enable condition is write. or interrupt
u- established and occurs,
@ terminates it when the Valid when total mode
© disable condition is is selected {port trace
- established. is impossible).
Qualify trace:
Performs trace only
when the qualify
condition is
established.
Trace capacity 49 bits x 2K words
Data display Instruction display, retrieval display, checkpoint
display, and binarv display (port., external data)
é» Event detection condition reference/modification
= Functions realiz- Event delay reference/modification
@ | able during | Trace data display
= | emulated device Trace mode reference/modification
2| operation Trace restart

Event output

The trigger signal is output when 2 break
condition is established (active low level),

External interface

RS-232-C (300-19200 bes): 2 channels
CH1: For console or host machine connection
CHZ2: For PROM writer or VAX

Centronics interface: 2 channels

Centronics input: For object download
Centronics output: Output of centronics input
by through

{to be continued)




Table

1-1

Basic Specification (Cont'd)

ltem

Content

Coverage function

Can set the CO coverage function and a coverage
area.

Check function

Writes the contents of up to five SPR register
memories into the tracer when an event is
established. Execution is automatically restarted
immediately after it has been terminated
temporarily.

Access-tvpe data

Can output R/W data in two addresses (each .nibble)

outeut of SPR data memory to the external sense clip in
realtime mode,

Environment condition Can lcad and save debugging environment, and data

locading/saving memory.

Family expansion

Replacing the adapter board enables the 1E-75000-R
to cope with all the sroducts in a family,

Refer to "|E-T7T5000-R~EM User's Manual" for corre-
spondence between target devices and emulation
probes.

Quter dimension Depfh: 376 mm., Width: 180 mm, height: 283 mm
Weight Approx. 8.5 kg

Allowable current 100 VAC., 50/60 Hz., 3A

Working temperature 10°C to 40°C

range

Storage temperature
range

-20°C to +45°C (no condensation)

Ambient humidity 0% to 90% (RH)
range

Install the |E-7T5000-R in a place free from refuse
Installation location and dirt.

Do not place any obstacles near the air inlet.




o

Configuration of the Control!/Trace Board and the

Break/Emulation Board

This section explains the control/trace board
(IE-T5000-R~CS8S) block and the break/emulation board
(IE-75000-R-BK) block., which are a nucleus of the
{E-75000-R.

Refer to the |E-75000-R~EM user's manual for the emulation
board.

Control/trace board

Figure 1-2 shows the following components of the

control/trace board.

(i) Driver control

This is an interface to a driver module.

(2} Trace RAM

The trace RAM holds newest 2047-step data up te the

event detection point during each bus cvcle.

(3) Memory bank selector

The memory bank selector selects the ROM., DRAM unit.

or trace RAM by memory bank switching.

(4) Serial interface

The serial interface, which conforms to the RS-232-C

standard., has two channels.



(5)

(8)

(1)

(8)

Parallel interface

The parallel interface has two channels: one for

high-speed download and the other for throush output.

1/0 selector

The |1/0 selector selects the serial interface.

parallel interface, or driver control by memory bank

switching.

DRAM unit

The DRAM unit has a 200K-byte memory. 192K-byte work

area for symbols, and 8K-byte work area for programs.

ROM

This is a 64K-bvte ROM containing a program which
activates the [E~-7TH5000-R.



To break/emulation board
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Break/emulation board

Figure 1-3 shows the following components of the : !

break/emulation board,

1)

(2>

(3)

(4)

Break control

This portion controls the break conditions. The
IE-T5000~-R has various break functiens. Various
break conditions can be set by a combination of some

of event conditions.
Trace control

This portions controls the trace conditions. The
[E-75000-R has the trace function to store the
execution state of the CPU. Various trace conditions
can be set by a combination of some of event

conditions.
Alternate memory

The alternate memory is used for communication
alternately by the supervisor CPU and the emulation
CPU.

Program memory and data memory

The |E-75000-R has a B4K-byte program memory and a
2K-byte data memory. When the target system is not
developed, software can be debugged using these

memories.



(%)

(6)

Fail~safe

This is a circuit which protects the internal RAMs,
SPRs., registers, and stacks that a device does not

have from damage.
Coverage
This portion measures the target programs that are

executed during emulation to display the executed

parts and the non-executed parts discriminately,



To control/trace board
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CHAPTER 2 NOMENCLATURE
This chapter shows the [E-75000-R énd its accessories,.

The packing box contains the |E-T5000-R main unit and accessory
box. |f any part is missing or damaged., please contact NEC's

special agent.

2.1 Nomenclature of the [E-T7T5000-R

(1Y External view

Photo 2-1 [E-T5000-R

EP-75X X XCW-R {(Option)

CHI .-
. CH3

CH2 NE¢

e
I

Power switch~“”ﬂﬂjﬂi

Reset switch — ”l

External sense
clip

RS-232-C
mode switches

Ground clip



(2 Front view

Phote 2-2 Front View of |E-7T5000-R

Power switch

Reset switch

pr—
e v—

Pt v

- v

¢ e i, !
R

. i

i |
Il |
i

(3) Rear view

Photo 2-3 Rear View of |E-75000-R

Fan




{4) Side views

Photo 2~4 Side View (1) of |E~-T5000-R

RS~232-C
mode switches

Photo 2-5 Side View (2) of IE-T5000-R (When the Cover of the

RS-232-C Mode Switches is Opened)

RTS/FG select switches (CHI)

Modem/terminal mode
select switeh (CHD)

Baud rate-
switch (CH12

Modem/terminal mode
select switch (CHZ2)

RTS/FG select
switches {(CHZ)

l

Firmware ROM



(5)

Boards
The |E-T5000-R contains the following three boards.
(a) Emulation board (IE-T5000~-R~-EM): i

(b) Break/emulation board (IE-TB000-R-BK): 1
(c) Control/trace board (attached to IE-T5000-R}): 1

Remove the six screws on the top of the IE-75000~R to

open the cover.

Phote 2-6 Location of the Boards

Emulation board
/emulation (IE-7500C-R-EM)

Break
board
(IE-T5000-R~BK)

Adapter boardX —_—
(accompanying option
EP-TEXXXZIZ-R}

2 Control/trace
™ board

¥ The adapter board is not inserted into the
IE-7TH5000-R during shipment.



Photo 2-7 Emulation Board (IE-T7T5000-R-EM)

Latest version Conventional version-with

engineering changes installed

Photo 2-8 Break/Emulation Beard (IE-75000-R-BK)




Photoe 2-8 Control/Trace Board (IE-7T5000-R-CS)

Control/trace board (attached to IE—TSDOO-R—CS)

&
b
%}?
IE-75000-R-CS _ﬂif_

i 3 |
U YIRS B

Accessories

Confirm that the accessory box contains the following

accessories.

(a)
(b}
(c)
(d>
(e)
(f)
(g)
(h)
i)
(i)
(k)

1E-T5000~R user's‘manual (this manual): i
JE-7T5000~-R~-EM user's manual: 1

i00-VAC power cord: 1 S
200-VAC power cord: 1 !
R5-232-C interface cable: 1
Ground lead cable: 1
Spare fuse: 1
AC adapter: 1
Accessory list: 1
Warranty: 1
List of packed contents: 1



CHAPTER 3 INSTALLATION

This chapter explains connecting the power cord and accessory

cables to the IE-7T5000-R and setting the RS-232-C mode switches.
3.1 Installation

Connect the emulation probe (EP-TBXXXZZ-R., opiion). power
cord, and accessory cables to the |E-THO0O0-R. Use the
emulation probe that matches the 75X series package used in

the target system.
(1) Connecting the emulation probe

C) Remove the top cover of the IE-T5000-R, disconnect
the break/emulation board (IE-7T5000-R-BK) and the
emulation board (IE-T50C0-R-EM)., and connect the
emulation board with the adapter board attached to

the emulation probe.

C) Insert the emulation prebe into the DIN connector
of the 1E-75000-R.

(D Securely screw the emulation probe and the

|[E-T5000-R.

Caution: |§{ the probe is connected incorrectly., the
[E-75000~R may be damaged. For details of
connecting the probe, refer to the user's
manuals for the [E-75000-R-EM and other

emulation probes.



Fig. 3-1 Emulation Probe Connection

Emulation prove

IE-7500C-R

(2) Connecting the power cord

Connect the 100- or 200-VAC power cord to AC IN on the
rear of the |E-7%000-R.

Photo 3-1 Rear of I1E-75000-R (AC IN)

AC IN




—

(3)

(4

Connecting the RS-232-C interface cable

When a host machine is connected. connect the RS-232-C
interface cable to the CH1 connector on the side of the
|[E-75000-R. When PG-1500 or -1000 is connected.

connect the interface cable to the CHZ connector on the

side.

Connecting the parallel interface cable

When a printer is connected., connect the parallel
interface cable to the CH3 connector on the side of the
IE-75000~R. When a host machine is connected, connect

the interface cable to the CH4 connector on the side.

Photo 3-2 Side of IE-T5000-R (Connecting the Interface Cable)




3.2

To set the RS-232-C mode switches.

switches on the side of the IE-75000-R.

Baud rate
switeh {(CH1)

Setting the RS-232-C Modes

open the cover of these

Fig. 3-2 RS5-232-C Mode Switches
BAUDRATE MODEM «— TERMINAL RIS SELECT
3 2 1 P 3 4 )
4 l
e | o[ B —
[=! m]
6 78 =] OFF d =]
q w]
| d b
FG g 3
1= 600 MODEM «— TERMINAL RIS SELECT ] o
2— 1200 ] = 3 a E 2
3- 2400 g
5— 9600 OFF
B 19200 Y T
Y &
RTS/FG select
switches (CHI1)

AN

RTS/FG select
switches (CH2)

Modem/terminal mode select
switech (CHI)

Modem/terminal

mode select switch (CHZ)




Fig. 3-3 Factory-Settings of the RS-232-C Mode Switches

/ CH: \

' RTS SELECT
BAUDRATE MODEM «— TERMINAL y N
3 2 1 2 3 4
4 1
9
¢ 178 OFF
[
/ CH2 : \FG
- RTS SELECT
1- &0 MODEM — TERMINAL /
2— 1200
3— 2400 1 2 3 4
4 4800
5— 9600
&~ 19200 OFF
Lorg
Setting the modem/terminal mode select switch:
This is a slide switch. To set the modem mode., slide the

switch from right to left when viewed from the side panel.
To set the terminal mode. siide the switch from left to
right.

This switch is factorv-set to the modem mode.

Setting the RTS select switches:

These are DIP switches. To set RTS, set the switches to the
ON position (upward). To release RTS., set the switches to
the OFF position (downward).

RTS is set by switches 1 to 3.

Switeh 1 is factorv-set to ON and switches 2 and 3 are
factory-set to OFF.



Setting the FG (frame ground) select switch:

This is a DIP switch. To set FG, set the switch to the ON
position (upward). To release FG, set the switech to the OFF
position {downward).

FG is set by switch 4.

Switch 4 is factory-set to OFF. (The frame ground (FG) and

signal ground (SG) are in the open state.)
Setting the baud rate switch:

This is a micro DIP switch.

This switch has 10 (0 to 8) positions., but positions 7
through 9 are not used.

This switch is used to set the baud rate for CH1. The
factory-setting of this switch is position 5 (9600 bps).
To set the baud rate for CH2, use an MOD command.

For details., see Chapter 7.

Setting the character specification:

The setting for CHI canncti be changed.

The specification for CHZ is set with an MOD command.

See Table 3-1 below.

Table 3-1 Character Specification

Character specification | CHl (fixed) | CH2 (set with a command)
Character length 8 bits 7 or 8 bits
Parity hit None Even, odd., or none
Stop bits 2 bits 1 or 2 bits




3.3 Setting the IE-75000-R-CS

Table 3-2 lists the factorv-setting of the Jjumper of the
[E-T5000-R-CS. Do_not change this jumper seffinae.

In normal use., this setting need not be changed.

Table 3-2 Factorv-Setting of the Jumper of the |E-TS000-R-C8

Jumper No. Setting
JP1 1-2 short
Caution: I1f this setting is changed, normal operations are

not guaranteed.

Remark: Follow the procedure beiow to connect the
|E-75000-R-CS and the |E-T7T5000-R.

C) Remove the six screws on the top of the
IE-T5000-R to open the cover.

() Disconnect the J1-J2 cable which connects the
control/trace board and the IE-7T5000-R-BK.

C) Remove all beoards in the slot. (In this
case, pull the card pullers on gither end of

each board.)



Photo 3-3 |E-75000-R-CS

() See Figure 3-3 when connecting the J1-J2 cable

again,

Fig. 3-4 Connection Diagram of the J1-J2 Cable

J1.J2 Cables

st

Control/trace board

IE-75000-R- BK (attaChed to ]E_TSOOO"R_CS)




CHAPTER 4 SYSTEM CONFIGURATION

This chapter explains the methods for connecting the
and the following peripheral devices.

starting connection.

|E-75000-R
Read this chapter before

Host machine: PC-9800 Series

IBM PC Series
PROM programmer: PG-1500

PG-1000 (We have stopped manufacturing this

mode | . it is available only as

maintenance parts.)

PC-9800 Series

The PC~9800 Series provides a consistent development environment

for software development up to the overall

including hardware by
| Ms-Dos™,

evaluation of & system

running optional control esrogram on

iBM PC Series

The IBM PC Series provides a consistent development environment

for software development up to the overall
including hardware by
Pc pos'™,

evaluation of a system

running optional coentrol program on

PG-1500

The PG-1500 is a PROM programmer

for programming tvpical 256K-bit
to TM~bit PROMs.

Use of an optional socket adapter enables the

programming of PROMs built in NEC single-chip microcomputers.



The PG-1500 has kev panel switches and a serial interface, so it
can operate as a stand-alone PROM programmer. It can also
operate as a PROM programmer for remote operations through a

console connected to the serial interface.

When connecting the PG-1500 to the IE-75000-R., use a general
RS-232-C interface cable.

PG-1000

The PG-1000 is a PROM programmer for programming bipolar PROMs
and single-chip microcomputers built in PROMs by replacing the
optional personal module. The PG-1000 has key panel switches and
a serial interface, so it can operate as a stand-alone PROM
programmer., It can also operate as a PROM programmer for remote

operations through a console connected to the serial inierface.

When connecting the PG-1000 to the IE-75000-R., use an RS-232-C
interface cable attached to the PG-1000,



4.1 Connecting a Host Machine

4.1.1 Connecting a PC-9800 Series

When connecting a PC-9800 Series to the |E~-T5000-R.
‘the procedure below:

C) Turn off the power for the PC-9800 Series and
IE-75000-R.

C) Set Channel 1| of the |E-75000-R as shown in Table
4-1, '

Table 4-1 Channel 1 Setting (Connecting a PC-9800 Series)

ltem Setiting

Baud rate 9600 bps

Mode Modem mode

RTS Standard RTS

Fig. 4-1 Channel 1 Setting {(Connecting a PC-9800 Series)
CHANNEL1

/ N
BAUDRATE MODEM TERMINAL RIS SELECT

oy

QFF

F
L NORMAL RTS

e

G

follow



C) Set the PC-9800 Series as shown in Table 4-2.

Table 4-2 PC-9800 Series Setting

{tem : Setting
Baud rate @600 bps
Character length 8 bits
Parity check None
Stop bits 2 bits
X-on/X-off None

(@ Connect the standard RS-232-C channel on the rear of
PC-9800 Series and channel 1 of the [E-75000-R using
the RS-232-C cable attached to the [E-7H00D0-R.

When using a parallel interface., connect the printer
connector on the rear of the PC-9800 Series and
channel 4 of the I|E~-75000-R using the printer cable
for the PC-S800 Seriss.

Table 4-3 Connecting a PC-9800 Series

IE-75000-R Connection PC-9800 Series
Channef | RS~232-C cable Standard RS-232-C channel
Channel 4 Printer cable Printer connector

() Turn on the PC-9800 Series, then turn on the
|E-75000-R. However. the |E-75000-R must be turned

off first in the turn-off segquence.



4.1.2 Connecting an IBM PC Series

When connecting an |BM PC Series to the |E-TH000~-R., follow

the procedure below:

C) Turn off the power for the IBM PC Series and

1E-7T5000-R.
(2) Set Channe! 1 of the I|E-T75000-R as shown in Table
4-4 :
Table 4-4 Channel 1 Setting (Connecting an IBM PC Series)
| tem Setting
Baud rate 9600 bpes
Mode Modem mode
RTS Standard RTS
Fig. 4-2 Channel 1 Setting (Connecting an |BM PC Series)
CHANNEL]
/
BAUDRATE MODEM TERMINAL RTS SELECT

o éﬁﬁ
OF

F

]~

—FG

— NORMAL RTS



IBM PC Series as shown

Table 4~5 |IBM PC Series Setting
ltem Setting
Baud rate 9600 bps
Parity check None
Data bits 8 bits
Stop bits 2 bits

program supports only serial

Set the asvnchronous communication adapter
IBM PC Series as shown

port

Setting the Asvnchronous Communication Adapter

Addresses 3FEH == Dot ¢cn top
2FFH = (serial
(r——
] E
] =
—
o]
e3
2=
=]
N ==

s (T

Dot on top
(voltage control
circuit)

in Table 4-5.

inserted

in Figure 4-3.



Connect the RS-232-C channel of the asynchronous
communication adapter of the [BM PC option and
channel 1 of the IE-TB5000-R using the RS5-232-C cable
for the IBM PC Series (see Figure 4-4),

When using a parallel interface, connect the printer
connector on the rear of the IBM PC Series and
channel 4 of the |E-T5000-R using the printer cable
for the IBM PC Series.

Fig. 4-4 Connecting the IBM PC and RS-232-C

2 Transmitted Data 2

3 Received Data 3

4 Request to Send 4
Asynchronous | [E-75000-R
Communications 15 Clear to Send ° | eul
Adapier

RS-232-C

RS~232-Q) 8 Data Set Ready & ( )

7 Signal Ground 7

20 Data Terminal Ready 20

Table 4-6 Connecting an |BM PC Series

[E-75000~R Connection |BM PC Series
RS-232-C cable RS-232-C channe!l of the
Channel 1 < . asynchronous communication
adapter
Channel 4 Printer cable Printer connector

®

Turn on the IBM PC Series, then turn on the
IE-Y5000-B. However., the 1E~75000-R must be turned

off first in the turn-off sequence.



4.2 Connecting the PG Series
4.2.1 Connecting the PG-1500

When connecting the PG-1500 to the [E-T5000-R using an

RS-232-C interface., follow the procedure below:

C) Turn off the power for the IE-75000-R and PG-1500.

C) Connect the serial interface connector of the PG-1500
and channel 2 of the |E~75000-R using an RS-232-C

cable.

Table 4-7 Connecting the PG-1500

IE-75000-R Connection PG-1500

Channel 2 R$-232~C cable Serial interface connector

-

(® Turn on the PG-1500, then turn on the [E-75000-R.

C) Set channel 2 of the I[E-75000-R as shown in Table
4-7. See Section 7.4.23 for setting the handshaking.

baud rate. and character specifications,



Table 4-8 Channel 2 Seiting {(Connecting the PG-1500}

ltem Setting

Mode selection Terminal mode

Frame ground Set pin 4 to OFF.

RTS select Set pin 1 to ON., and
pins 2 and 3 to CFF.

Handshaking CHAR (set with a
command)

Baud rate 9600

—

Data length 8
Character
specification Parity bit None

Stop bits 2

Fig. 4-5 Channel 2 Setting (Connecting the PG-1500)

CHANNEL2

/ \

MODEM TERMINAL RTS SELECT

o i) o F a F
OFF

|\ L G
NORMAL RTS

(6) Set the PG-1500 by the entry from the keyboard.
Refer to the PG-1500 user’'s manual for details.




.2.

Table 4~9 PG-1500 Setting

Itém Setting Marking | Parameter
1200
2400
Baud rate 4800 8R 9600
9600
19200 (bps)
-NON (none}
Parity P NON
EVN (even)
ODD  (odd)
X-on/X-off control ON XN OFF
| OFF
7
Bit configuration 2 B 8
1
Stop bits SB 2
2
ON
Precheck PC OFF
OFF
Remark: The settings in a box are factory-settings.

Connecting the PG-1000

When connecting the PG-1000 to the I|E-7T5000-R, follow the

procedure below:
() Turn off the power for the IE-75000-R and PG-1000.

C) Set channel 2 o7 the J1E-75000-R as shown in Table
4-10, See Section 7.4.23 for setting the

handshaking, baud rate., and character specifications.



Table 4-10 Channe! 2 Setting (Connecting the PG-1000)

ltem Setting

Mode selection Modem mode

Frame ground Set pin 4 to OFF.

RTS select Set pin 1 to ON., and
pins 2 and 3 to OFF.

Handshaking CHAR (set with a
command)

Baud rate 9600

Data length 8

Character
specification Parity bit None

Stop bits 2

Fig. 4-86 Channel 2 Setting (Connecting the PG-1000)

CHANNEL2
MODEM e TERMINAL RTS SELECT
1 2 3 4
o) % g H
OFF
L S
NORMAL RTS
(3) Set the PG-1000 using the 4-bit and 8-bit DIP
switches on the bottom of the body. Table 4-1 lists

the settings of these DIP switches.



Table 4-11

PG-

i000 Setting

ltem Switch No. Setting
Serial interface mode 4~bit switch 1 to 4: ON
1 to 4
Baud rate 8-bit switch 1 and 2: ON
1 to 3 3: OFF
Parity check 5 and 6 5: OF?
‘ 6 ON/OFF-(Xx1)

Caution:

Fig. 4-7

*1

Either ON or

OFF may be set,

Do not set bits 4, 7. and 8 to ON.

Setting the PG-1000 (Bottom DIP Switches)

1 2 SERIAL 1F
* *®
~_ I jON-m A ]—HS 232-C
o X O | CURRENT
~ R C SERIAL iF o 0O T
~ I I ON O QFFX - 5
O - {|REPEAT ON
(- — O |KEY LOCK ON
(WM | ——REPEAT — X | XEY LOCK OFF
oMl | ——EVEN QDD 123 BAUD RATE
o[ M o ——PARITY CHECK[ | "/ {10
<[l O ——TEST X X O 300
X O X 600
- BAUDRATE | %X QO 1200
~ O X X% 2400
ONC OFFX
—~ O X O 4800
00 X 9600
Q00
4 - 12




C) Connect the serial interface connector of the PG-1000
and channe! 2 of the |E~-7T5000-R using a cable
attached to the PG-1000.

Caution: Do not use a cable of other types,

Table 4-12 Connecting the PG-1000

IE-75000-R Connection PG-1000

Channel 2 RS~232-C cable | Serial interface connector

A
A

C) Turn on the PG-1000., then turn on the IE-T5000-R.



CHAPTER 5 OPERATION OVERVIEW

This chapter explains the |E-7T5000-R svystem orerating environment

and the operation sequence from power-on to svstem termination

and power-off. Before reading this chapter, the user must have

set each peripheral device explained in Chapters 1 through 4.

5.1 System QOperating Environment

The |E-T5000-R which is connected to a host machine (PC-8800

Series or [BM PC Serties) is controlled by the control
program (IETB000.EXE) running on the host machine
Figure 5-11).

{see



Fig.

PC-9800 series
IBM PC series

AN

MS-DOS (PC-9800)
PC DOS {IBM FC)

Ul

System QOperating Environment

IE75000. EXE
[romTTTTTTTm s mom—ses H
! tnput data file
| e e e e e i e e e e e = = A i o e

Object file
Symbol file

Debugging environment file

R8-232-C interface

Centronics interface
{input}
RS-232-C interface

(input/output)

Centronics interface

{output)

PGE-1000, PG-1500



R

Table 5-1

Hardware Envirenment

Device used

Channel ,
peripheral

Use

[E-T5000-R

CH1 (input/output)
(R8-232-C '
interface)

CHZ (input/output)
(RS~232-C
interface)

CH3 (output)
(Centronics
interfacel

CH4 (input)
(Centronics
interface)

Connected to a host
machine.

Used to transfer control
data between the
|E~-75000~-R and host
machine.

Also used to download and
upload obiject files.
Connected to a PROM
programmer (PG Series).
Used to transfer control
data between the
|E-T5000-R and FPROM
programmer.

Connected to 2 printer.
Used to outeput data to
the printer by the host
machine.

Also used for through-
output of input data of
CH4 (Centronics
interface).

Connected to a host
machine.

Used to download an object
file at high speed from a
host machine.

Host machine
PC-9800 Series
(except LT and
XT) or 1BM PC
Series

Keyboadrd

FDD

Used for all operations
such as command entry.
Used for the following
purposes:

0S loading
Contrel program
loading
(3 Data file loading/
saving .
Object fiie
SYmbol file

Debugging
environment file




Table 5-2 Software Environment

Software used Use

MS-DOS (Ver 2.11 and later) | Used when a PC-9800 Series except
LT and XT is used as a host
machine.

PC DOS (Ver 3.10 and iater) | Used when an IBM PC Series is usad
as a host machine.

IE-75000-R control program Control the E-TH5000-R.

(File name: IETS5000.EXE) This program runs on a host
computer.,

Object file Stores object codes of a target

(File name: Xxxxxxxx.HEX) program.

Stores user-defined symbols for a
target program.

Symbol file : Caution: This file need not be
(File name: Xxxxxxxx.SYM) created., However., if
this file is not
created, no svymbols can
be processed.

Stores information of a debugging
environment. '
An environment can be set with the
following commands when this file
is created.

Debugging environment file BRA1., BRAZ. BRA3. BRA4., BRK., B8RM.
(File name: xxxxxxxx.DBG) BRS1., BRS2., CHK., CLK., DLY. MOD.
OUT., PAS., RGM. REG. STS., TRF. TRM.
TRX. TRY

Caution: This file need not be
created. However., if
this file is not
created, no environment
can be set.




5.2 DOperation Seguence

Figure 5-2 shows the overview of the operation sequence of
the IE-T5000-R system.

Fig. 5-2 Flowchart of the Operation quuence (Overview)

yoo T T 7
1 |
E ( Start ) i
+ | l
2 |
ol I
! Turn power on |
= | {
= | ' l
ol Start system I
| |
o | ]
+ l
|
. |
ol Start FE-T5000-R and I
S| its control program 1
g: T }
© |
o |
o Start target system }
I i
S J
o [T T T T
£ | |
| Set up IE-T5000-R |
o | system environment |
o | | I
-
a | |
| Load program I
3 |
o | l |
@ | |
o | Debug program |
o I ! |
o I
I
ml Correct program l
i
a3 | | |
= |
ol Save program {
o | .
L | 1
oo -t
E
e -
o : !
| Terminate JE-T5000-R !
I control program |
S | |
Rl |
9 Turn power off }
o ! ]
Fra I
} |
@
I
|
5 C End ) |
] } |
[1}]
O b e e mEm e e e m e r e ———————— _]
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2.1 Procedure to siart the system

(1) Power-on sequence

Turn on the power for all devices according to the
following procedure. Note that the order in the
power-on sequence is opposite to that in the power-
of f sequence.

Turn on the power for a host machine.

Turn on the power for the |E-75000-R.

When a PG Series is connected to the 1E-75000-R.
turn on the power for the PG Series.

® @O0

When a printer is connected to the IE-75000-R.

turn on the power for the printer.

(2) Starting the svstem

How to start the svystem depends upon whether MS-DOS

(0S for PC-9800 Series) or PC DOS (08 for |BM PC
Series) is used(NOte).

C) Starting an 0S

Start an 0S for the host machine. Any drive can

be selected.

C) Setting the serial channel of the host machine

Set the serial channel of the hest machine as
shown in Table 5~1. The command used for
setting the serial channel varies with an 0S
used (MS-D0OS or PC DO0OS).

Note: When using PC DOS. be sure to install ANSI.SYS
in CONFIG.S8YS before starting the system.



Table 5-3 Setting Serial Channe! of Host Machine

Item Setting
Baud rate 9600 bps
Character length 8 bits
Parity None
Stop bits 2
X-on/X-off On or off
Remark: The descriptions in a box (monitor

screen) mean as follows:

KEXAX ! Key entry

o Return key

: Escape key

~ Control key ( key)
AX key with the control key

held down

Setting with MS-DOS

Use a SPEED command to set the serial channel.

—

A>SEEED
SPEED Version X.X
RS232C-0 XXXX BITS-X PARITY-XXX STOP-X XXXX
- - - - -
\ A>=C _/

C) Enter a SPEED command.
@ The serial channel is set.




Setting with PC DOS

Use a MODE command to set the serial interfacse.

A>MODE COM1:mode b ' ®©

COMI:XXXX X X ¥ -

(D Enter a MODE command.
() The serial channel is set.

(3 Starting the |E~75000-R and its control program

Start the IE-75000~R and its control program

accerding to the following procedure. Thus. the host
machine and the |E-75000-R are logically connected.

(D set the IE-75000-R control program (IE75000.coM, [J
|ET5000.0Vi, IET5000.0V2, IE75000.0V3, or ’

IE75000.0V4) in a fleoppy disk drive of the host

machine.

C) Change the current drive specification to the

drive in which the control program is set.

() Enter the name of the control program (IE75000).



Specificatiaon. screen for MS-DOS

IE-75000 CONTROLLER (IBM PC SERIES) Vx.x [DD Mmm YV}
Copyright{(C) 1989 by NEC Corporation

IE~75000/1-R Monitor V1.3 [1 Nav 91]
Copyright(C) 1889, 1921 by NEC Corporation

Change the drive.

Version No. of the |E~-75000
Version No. of the IE~75000-R monitor

®EEO

(4) Starting the target system

To debug the target svstem which is connected

Enter the control program name (IETS5000) .

® ® 0 0

—
ax>p:
B>1E75000
fE—TSODD CONTROLLER (PC-9800 SERIES) Vx.x [DD Mmm YY)
Copyright(C) YYYY by NEC Corporation
IE-T5000/1-R Monitor VI.3 [1 Nov 91]
Copyright(C) 1989, 1991 by NEC Corporation
\
C) Change the drive.
C) Enter the name of the control program (IETS5000) .
(3 Version No. of the IE~-75000
(@) Version No. of the IE-75000-R monitor
Specification screen for PC DOS
-
A>R: [
B>1E75000

® ® ©

the

lE-T5000-R, start the target svstem according to the

following procedure. Thus, the IE-75000-R and the

target svstem are logically connected.



First turn on the power for the target system., then

enter an appropriate kev.

Self check ok

Target CPU uPDT5108/108A/108F /P108/P108B/112/122F/116/116F/P118B
Program memory GOFFFFH

Data Memory 0OH-1FFH, F8OH-FFFH

Memory Bank 0-1, 15

Register Bank D0-3

Power on target system(Y/N)

Do you use high speed down load mode? (Y/N) =NEJ

L J
C) For the J-version IE-T5000-R, the specified
target devices are the uPD72108., uPDTH108A.,
uPD75108F, uPD75P108., uPDTS5P108B., uPD75112,
uPD7B112F, uPRD75116., uPD75116F, and uPD75P116.
C) Enter Y.
(b} Specifving high-speed downloading
When downloading a program from an object file of the
host machine at high speed., specify high-spreed
downloading.
Do vou use high speed down load mode? (Y/N) Y @
brk:Q>

C) Enter Y.(NOtE)

C) The brk:0> prompt is displayed and the break

mode is enabled.

Note: The IE-T500C-R must be connected to the host

machine via the Centronics interface.



{6) End of starting the system

| A series of operations described above make the
prompt to brk:n> (break mode) and starting the system

ends.

From this point, 1t is possible to enter various
commands of the |E~75000-R control program in order
to debug the target program.

5.2.2 Procedure to debug programs

When the start of the target system ends., it is possible
to debug programs using various commands in the |E-T5000-R
control program. The following outlines the debugging

procedure.
See Chapter 6 for the basic functions of commands.
; (1) Setting an 1E svstem environment

Set a svstem environment in the following procedure

so that the |E-7T5000-R can debug the targeit svstem.
Reset the target device.
Select the clock.

Load a debugging environment file, (This file can

be loaded together with a program and symhbhol
file.d

(27 Loeading a program

Load the program to be debugged into the 1E-7T5000-R

in either of the following two methods.



Loading a program from an object file of the host

machine.

Loading a program from the PG Series {(connected to
CH2) .

(3) Debugging the program

Debug the program with various commands and correct
it.

(4) Saving the program

Save the debugged program into the target medium in

egither of the following two methods.

Save the program in an object file of the host

machine.

Save the program in the PG Series (connected to
CH2) .

.2.3 Preocedure to stop the svstem

(1t} Terminating the IE-T5000~R control program
After all the debugging is completed., terminate the
[E-75000-R contreol program by the EXT command and
return the control to 0S.

(2> Power-off sequence
Turn off the power for all devices according to the
following procedure. Note that the order in the

power-off sequence is opposite to that in the power-

on.sequence.



®

Remove all

Turn

When

turn

When

turn

Turn

Turn

of f the power for

media such as floppy disks.

the target svstem.

a printer is connected to the |E-75000-R.

of f the power for the printer.

a PG Series is connected to the |E-7TH5000-R.

off the power

of f the power

of f the power

for

for

for

the PG Series.

the |IE-75000-R.

the host machine.



CHAPTER 6 USE OF BASIC FUNCTIONS

This chapter describes major debugging functions provided by the

|IE-75000-R and also explains the basic use of them.

Users who will use the |E-75000-R for the first time should read
Sections 6.1 and 6.2 to understand basic functions., then start
operations following the basic debugging procedure explained in

Section 6.3. Section 6.4 gives some examples for using basic

functions.



Svstem Operation Modes and Command !nput

A system operation mode indicates the operation state of the
system at a given point of time: whether the target program

execution (emulation) function and the trace function are

operating.

There are three system operation modes as |isted below.
-Mote that command input is restricted according to the

system operation modes.

Break mode (brk:n>)

Neither the target program execution {(emulation) function

noer trace function is operating.

Emulation mode (emu:n>)

The target program execution {(emulation) function is
operating, but the trace function is stopped. The emulation

mode is used when the execution of the target program must

not be interrupted.

Trace mode (trc:>)

The target program execution (emulation) function and the

trace function are both operating,

(1) Prompt indication and system operation modes

The user can recognize the current system operation
mode by the prompt output on the screen by the monitor.
When no prompt appears on the screen, no command can be

accepted.



Qperating

System operation mode Prompt CPU status Tracer status
Break mode brk| :n> Stopped Stopped
Emulation mode n> Operating Stopred
Trace mode trc| in> Operating

available

Section 7.1.2.

n: Serial

(2) Interrelation between prompt

cperation mode

Figure 6-1
indication.

function.

port No.

shows an

Indicates a system operation mode.

in each system operation mode.

For commands

see

in the host machine

indication and svstem

interrelation between prompt

and the emulation device and trace

Fig. B-1 Example of Prompt Indication and System Operation
States (12
Event
Events Exacution condition Event Tracer Tracer Forced
(commands} started satisfied delayed restarted stopped termination
(RUN N} {BRM) {DLY) (TRGE) (5TP T) (577}
t } + t !
Prompt brkm> o> emun> remns> emun> bri:n>.
] 1
! i i : |
o - - N . . - -_:
Emulationi igtqp Real-time execution Stop
function L LA T S U J
[ = TTmmmesT - T STToSsooosmemesTm T
Trace : Stop . Run Stop |
function éStOP ________ - et e e
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Use of Basic Functions

This section explains basic functions of the various

debugging functions provided by the |E-75000-R.

The explanation is made along the basic debugging srocedure
described in Section 6.3. For easier understanding., it is
recommended to read this section to know the outline of the
basic functions, then go to practical operations with
referring to the description of the basic debugging

procedure.,
Clock selection function

The clock selection function specifies a clock source to
be supplied to the target device. One of the following

two clock sources can be selected:

Clock in the IE-T5000~R (CLX | command)

Clock in the target svstem (CLK U command)

Note: When a clock is selected, the RES command is issued

internally.
Reset function

The reset function resets the whole IE-75000-R system or

an emulation device.
Resetting the |E-75000-R system (RES H command)
The whole system of the |E-75000-R is reset. When reset.

the IE-75000~R is restored to the operating envirenment
present at the start of the |E-T5000-R.



2,

Resetting the emulation device (RES command)

Only the emulation device is reset. Trace memory and

coverage memory are cleared.

Coverage function

When a part of the target program has been executed with a
RUN command (real-time emulation)., the coverage function

assigns an identifier to that part.
With these identifiers, the user can easily find which
part of the target program has already been executed and

whiech part is not yvet executed.

The following functions are provided to control the

coverage function:

Setting a coverage measurement range

Setting and adding a coverage measurement range
(CVM A command)

Canceling a2 coverage measurement range
(CVM K command)

Dispiaving a coverage measurement range
(CVM D command)

Manipulating coverage measurement resulits

Deleting coverage measurement results
(CVD K command)

Displavying coverage measurement results
(CVD D command}



2.4 Load function

The

device connected to a channel
IE-75000-R memory area.

environment
loaded.

load function

information and the symbol

From the host machine.

loads a target program stored in a
of the

IE-75000-R into the
debugging

table can also be

Device to be connected

Channel in IE-7T5000-R

Tyre of l[oading

Host machine
(PC-9800 series.
series)

IBM PC

CH1 (for 1/0)

Standard downloading.
standard uploading

PROM programmer
(PG-1000/1500)

CHz (for 1/0)

Standard downloading,
standard uploading

Host machine

CH4 (for input only)

High~speed downloading(*)

X To perform high-speed downloading.
. start of the system.
of the LOD command

(1} Loading from the host machine

Object.

For

debugging environment.

details.,

specify so at the

see the description

in Section 7.4.18;

and symbel files on a

disk device connected to the host machine can be

lcaded

command.

Usually.

channel

data are downloaded via channel

speed.

Table 6-1
downloaded.

available for

into the

data
(CH1)

downloading

at a normal

speed.

|IE-75000-R memory area with the LOD

in the host machine are downlcaded via

When high-speed

is specified at the start of the system.

and Table 6~2

loading and their

4 (CH4) at high=

briefly explains the files that can be

lists the commands

functions.




Table 6-1

Files to be Downloaded from the Host Machine

File

Description

Obiect file

(file name: xxxxxxxx.HEX)

Contains the object code of a target program
(Intel hexadecimal format)

Svymbol file

(file name: xxxxxxxx.SYM}

Contains user-defined symbols for the target
program

Debugging environment file
(file name: xxxxxxxx.DBG)

Contains debugging environment information.
This file can hold the following commands for

enviroenment setup:
BRA1. BRAZ. BRA3. BRA4, BRK. BRM. BRSi. BRS2,
CHK., CLK, DLY. MOD. OUT. PAS. PGM. REG. STS.
TRF., TRM. TRX., TRY

Notes 1: The svmbol file may be omitted. When it is
omitted, however., no symbols can be processed.
Append svmbols are |loaded with the SYM L
command .
2: The debugging environment file may be omitted.
When it is omitted, however., an environment can
not be set up.
Table 6-2 Load Commands and Their Functions
Command Function
LOD file Loads all the oblect, debugging environment. and symbol files

at a time.

LOD file C Loads the obiect file only.

Remark: When the object file has been loaded, the address
range of the target program is set unconditionaily as
the coverage measurement range.

LOD file D Loads the debugging environment Tile only.
LOD file S Loads the symbol file only.




2.

(2} Loading from the PROM programmer

Object code in the Intel hexadecimal format on a

PROM programmer (PG series) connected to channel 2

(CH2) can be loaded in the |E-75000-R memory area.

To

load data from the PROM programmer. an environment

must be set up as follows:

Q)

©)

Setting the channel 2 mode

The communication active state is set for serial

channel 2 (CH2) with the MOD command.

Remark: See Chapter 8 for hardware setfing.

Setting the PG mode (terminal mode)

The PG mode (terminal mode) is set by
establishing the interface between serial
channel 2 and the PROM programmer with the PGM
command., The PG mode enables uploading and
downloading of object code from and to the PROM

programmer.

To end the terminal mode. enter *7.

Run emulation function

The run emulation function triggers emulation and tracing

of the target program for the target device.

This function is classified as as follows., according to how

emulation runs:



Real~time execution

Nonbreak real-time execution function (RUN N command)}

Real-time execution under break condition (RUN B

command)

Nonreal-time execution function

1)

Step-by-step execution function (RUN T command)

Real-time execution function

The real-time execution function includes a nonbreak
real-time execution and real-time execution under
break conditions. The former function does not
specify any break in executing the target program-
and the latter specifies breaks in running the target

program.

(al Nonbreak real-time execution function (RUN N

command)

Nonbreak real-time execution staris execution
and tracing of the target program at a specified
address., and stops only tracing when a specified

event is detected.

At the point when tracing is stopped. the svstem

enters the emulation mode (emu:n>).

(i) Trace stop condition

Tracing is stopped usually when an event

detection condition set in one of the

following registers is satisfied:



Event mode register (BERM command)

One or more event condition registers

must be specified in the BRM command.

Event condition registers (BRA1 to BRA4.
BRS1 and BRS2)

Detail conditions of event detection must
be set in the event condition registers.

For how to set the conditions of event

detection., see Section 6.2.9.
Tracing can also be stopped forcibly.
_The forced termination will be explained
in (iii) and (iv) in this section.
Cii) Restart of tracing (TRG command)
Tracing is restarted in the emulation mode.

(iii)Y Manual stop of tracing (STP T command)

In the trace meode (trc:n>)., only tracing

can be stopped with the STP T command.

Civ) Forced termination
Forced termination functions to stop
emulation and tracing of the target program
are provided (manual break and fail-safe

break) .

Manual break {(STP command)



Fail-safe break

A fail-safe break occurs when the target
program tries to access an area not
present in the farget device., such as
DMEM (data memory)., a SPR (special
register)., a register area., and a stack

area,

For details on forced termination (forced

break). see Section £6.2.6.

{v) Interrelation between the system operation

states

Figure 6-2 shows an interrelation betwsen
the status indication (prompt indication).
CPU operation., and tracer operation in the

nonbreak real-time execution.

Fig. 6-2 Example of Prompt Indication and Svstem QOperation

States (23
N Event ’
Execution condition Event Tracer Tracer Forced
started satisfied delayed rastarted stopped termination
(RUN N)  (BRM)  (DLY) (TRG) (STP T) (STP}
i 1 i f i i
Sl.:ate brkaa> tremn> emun> ’ o> l emun> | brkn>
display
I 1 I ] 1
t 1 1 1 ]
H el et oL T i
Emulation] | Stop ~Real-time execution - . Stop !
e B . e N :
Tf::g:ion Stop I Run g Stop: .:
______ . . e




(b)

Real-time execution under break conditions

(RUN B command)

The function for real-time execution under break

conditions starts executing
at a specified address., and
of the emulation device and

detecting a specified event

As the emulation device and
event is detected, one-step

entered automatically.

the target program
stops the operation
tracer when

condition.

tracer stop when the

execution mode is

(i} Break due to event detection

A break takes place under the conditions

set in the event mode

register (BRM) and

event condition registers (BRA1l to BRA4.

BRS1 and BRS2).

For how to set conditions of event

detection. see Section

6.2.9.

Cii) Break due to forced termination

In addition to a break

due to event

detection., execution (emuiation) and

tracing of the target program can be

stopped by forced termination (manual break

and fail-safe break).

Manual break (STP)



Gii i

Civ)

Fail-safe break

A fail-safe break occurs when the target
program tries to access an area not
present in the target device. such'as
DMEM (data memory)., an SPR (special
register), a register area, and a stack

area.
One-step execution and procedure execution

For informaticn on these functions., see the
description of the nonreal-time execution

function.

interrelation between system opreration

states

Figure 6-3 shows an interrelation between
the status indication., CPU operation. and
tracer operation in real-time execution

under break conditions.

Fig. 6-3 Example of Prompt Indication and System Operation
States (3)
. Event
Execution gondition Event
?;S\:tae)d satisfied delayed Eg;;?gatém
{ BRM -
: ( ) (BLY) {<ESC> key)
{ i 1 i
3?2§?ay brkn> rem> Nene brkmn>
1 1 . |
o ;.. Real~time-
Ernetton”| | Stap 'executiog
Trace | S;op -~ Run oo
function : A




(2)

Nonreal—-time executioen function

Nonreal-time execution functions are divided
into step~bv-step execution and procedure
execution. The step-by-step function stops the
user program after each instruction is executed.
indicates or detects the internal register
contents., and traces the execution of the
program., The procedure execution function
starts a routine, but does not indicate nor
detect the internal registers nor perform
tracing for routines at deeper nesting levels

than the routine started.

(a) Step-by~step execution function (RUN T

command)

The step-by-step execution function
executes one instruction in the target
program starting at a specified address,
then indicates or detects the intaernal
register contents, and traces the

execution.

Step-by-step execution continues unti!l a
specified condition expression becomes
true. or until as many instructions as

specified have been executed.

After step-by-step execution terminates.

the one-step execution mode is entered.



(i)

(i)

One-step execution mode

in the on-step execution mode., every
time the <cr> is pressed, the target

program is executed by one step.

During one-step execution, trace data,
register contents, and disassembled
results are indicated unconditionaliy.
regardiess of whether dispiay of trace
data (TRD) and display of registers
(REG) are specified.

In the one-step execution mode. the

procedure execution is enabied.

Note: One-step execution erases the
trace data praviously written
in trace memory.

Forced termination

Functions for forced termination

(manual break and fail-safe breakl) are

provided to stop execution of the

target program and tracing.

Manual break

When the <ESC> key is entered



Fail-safe break

When the target program tries to
access an area not present in the
target device, such as DMEM (data
memory). an SPR (special registerl.

a register area., and a stack area.

Ciii) interrelation between system operation

states

Figure 6~4 shows an interrelation
between the status indication, CPU
operation, and tracer operation in the

step-by-step execution.

Fig. 6-4- Example of Prompt Indication and Svystem QOperation

States (4)
Execution
. Forced
started Execution under specified tarmination
(RUN T) conditions completed (<ESC> key)
t i i
State . :
display brkin) None None brkm>
I H 1
i t ]

. poTTTe . Step | i._ TR
?3,“,@??23“ E-“"Sf_o_g . exggut jon E’“ Stop i
Trace 4 :"'-""-'—“' ---”"m—._—--i
“function| i Stop Run (k) Stop !

% Data in trace memory are erased every time the user

program is executed by one step.



{b) Procedure execution function (RUN T

command)

The procedure execution function is
available only in the one-step execution

mode .

The procedure execution function executes
in real time a routine at a deeper nesting
level than the level of the routine with
which program execution was started. The
function thus does not detect any event nor

perform tracing.

The procedure execution function is

operated in the following procedure:

(D Execute each step of the program by

pressing the <cr> kev.

@ Call instruction CALL, CALLA, CALLF,
or CALLT appears. Fressing the / key
and <cr> key enters the procedure

mode.

® The subroutine of the branch
destination of the call instruction is
executed in the procedure execution

mode (real-time execution).

@ A return instruction coded in the
subroutine returns to the calling
execution progrém. Execution returns
to the instruction next to the call

instruction.
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Fig.

Press the
slash and
return kevs

Break fu

C) The instruction next to the call
instruction and the following
instructions are executed in the

one-step execution mode.

6-5 Concept of Procedure Execution
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The break function stops emulation and tracing of the

target program for the emulation device.

Break fu

follows:

nctions are divided into three major breaks as



Event detection break

Manual break

Fail-safe break

The following shows the relationship between these break

functions and emulation function.

Event detec- | Manual | Fail-safe

tion break break break
Nonbreak real-time execution N v ' v
(RUN N command) ° €s es
Real~time execution under break conditions v v
{RUN B command) €s €s Yes
One-step real-time execution (nonreal time) No Yes Yes
(RUN. T command)

(1)

Event detection break

The event detection break function stops the target
program execUution when a specified event condition is
detected.

This tvpe of break is valid only for real-time

execution under break conditions (RUN B command) .

The conditions of event detection must be set in the

event mode register and event condition registers

beforehand.
(i) Event mode register (BRM)

The BRM must be locaded with some of the

following event condition register names:

BRA1., BRAZ. BRA3., BRA4., BRS!. BRS2




(2)

The contents of the event condition registers
selected in the BRBM are used as the conditions
of break. ‘

(1iY Event condition registers (BRA! to BRA4. BRS! and

BRS2)

The event condition registers must be loaded

with detailed conditions of event detection,.

BRA1 to BRA4: Information related fo data
memory access is loaded as event

detection conditions.

BRSS! and BRS?Z2: Information related to program
memory access is set as event

detection conditions.

For how to set conditions of event detection.

see Section 6.2.9.

Manual break

The manual break function is provided for the user to
force real-time emulation and trace operation to stop
{forced break). The forced break function is valid

to every execution function.

There are two manual breaks.

Forced break (STP)

The STP command stops the emulation device and

tracer. A forced break by an STP command is valid

enly to the real-time execution function.



Forced break (RES)

The RES command stops the emulation device and

tracer.

Note: The emulation device is reset at the same time

when the target program is stopped.

{3) Fail-safe break

The fail-safe break function is provided by the
[E-T5000-R to force the emulation device to terminate
when the device operates abnormatly. The forced

break function is valid to every execution function.

The following fail-safe break is provided:

Invalid access break

When the target program tries to access an area not
present in the target device, including DMEM (data

memory), an SPR (special register), a register area.
and a stack area., an invalid access break occurs to

force the program to terminate.

Trace function

fn tracing the target program., the trace function writes
information about the status of program memory., data

memory., |/0 ports, and external sense clip in trace memory
in the |IE-T5000-R.

Data written in trace memory can be displaved on the

screen with the TRD command.

Major functions for tracing and displaving trace data are

as follows:



Trace operation

Tracing in nonbreak real-time execution (RUN N command}

Tracing in real—-time execution under break conditions
(RUN B command)

Tracing in step-by-step execution (RUN T command)
Setting of trace conditions

Specification of qualified trace conditions (TRX

command)

Specification of sectional trace conditions (TRY

command?)
Specification of trace mode (TRM command)
Display of trace data and pointer manipulation

Setting of trace data retrieval conditions (TRF

command)

Display of trace data (TRD command)
Trace pointer manipulation (TRP command)

(1) Tracing and trace memory

The trace function records trace information starting
from the first frame to the last frame. As the
function has traced the last frame., it again returns

to the first frame position for continuous recording.



Figure 6-6 ghows a concept of trace in which a RUN B

command and a DLY M command are specified.

Fig. 6-6 Concept of Trace
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Remark: The DLY M command sets the trigger frame in

the middle of trace memory.
{Z2) Trace operation

The operation of the tracer depends on the execution

form.



(a)

(b)

Operation

in non~break real-time execution

When a RUN N command is entered, the ftracer

starts tracing. if an event condition srecified

with the BRM command is satisfied, the tracer

terminates

after it reaches the delay point

specified with the DLY command.

Operation

conditions

in real-time execution under break

When a RUN B command is entered., the tracer

starts tracing. | f an event condition specified

with the BRM command is satisfied, the tracer

stops after it reaches the delay point specified
with the DLY command.

As the tracer stops. execution of the target

program (the emulation device) is also stopped.

and one-step execution mode is entered.

Iln the one

operations

-step execution mode., the following

are allowed for tracing:

B input: Executes the next instruction., then
displays trace data on that
instruction on the screen.

Note: One~step execution erases the trace data

already present in trace memory.

/& input:

Causes procedure execution.

ESC input: Terminates one-step execution mode.



(3

(¢} Operation in step-by-step execution

The RUN T command operates the tracer after one-
step execution. In this case, trace information
for only one step is recorded. The trace data

in trace memory are erased every one-step

execution,

Trace condition setfting function

Conditions of trace can be specified with some
commands as explained below. If no condition is
specified, unconditional tracing is performed., and
trace information is recorded after every instruction

in the target program is executed,

(a) Specifying qualified-trace condition (TRX

command}

When an access to a specified program address or
specified data memory location is made., tracing
is started. Conditions to be specified must be
loaded in the following event condition

registers beforehand:

BRA1 to BRA4: Data memory access conditions
BRS1 and BRSZ: Program addresses

For how to load the event condition registers.

see Sections 7.4.3 and 7.4.6.



(b)Y Specifvying sectional trace (TRY command)

When a specified enable condition is satisfied,
tracing starts. and when a specified disable
condition is satisfied, tracing terminates.
This specification thus sets the range to be

traced.

TRY E [BR?1[BR?I[BR?]1[BR?I[BR?)[(BR?1:

Sets an enable condition.

TRY D [BR?1[BR?I[(BR?1[BR?]{BR?]{BR?]:

Sets a disable condition.

The enable and disable conditions must be loaded

in the event condition registers beforehand.

BR?:BRA1 to BRA4: Data memory access conditions
BRS1 and BRSZ: Program addresses

{(c) Specifving trace mode (TRM command)

"A trace mode., qualified trace., sectional trace.
or unconditional trace. is specified. The trace
mode specified with the TRM command is used as

the final trace mode.

TERM TRX: Qualified trace
TRX TRY: Sectional trace
TRM ALL: Unconditional trace

(4> Functions for displaving trace data and pointer

manipulation

Display of trace data and retrieval conditions used
for displaving data can be specified with particular

commands .



(a)

command)

The conditions of trace data retrieval

specified.

Setting trace data retrieval

This command

conditions (TRF

can be

is valid when one of

the following display trace data commands is

specified:

TRDL ALL} $F command
TRDI ALL] $Q command

The all or some

specified as retrieval

Table 6~-3 Trace

items

listed

in Table 6-3 mavy be

conditions:

ltems and Valid Range

ltem Description Range
PA Program memory address 0-FFFFH
Program memory data 0-FFH
FD Contents of a location indicated
by PA (instruction code)
" MA Data memory address 0-FFFH
Data memory data 0~FFH
MD Contents of a location indicated
by MA (data)
Data memory access status
MRD: Read MRD: Read
MRW MWR: Write MWR: Write
MRW: Read-modify-write MRW: Read-modify-write
NC: All read and write NC: All read and write
Pn 1/0 port data 0-FH
EXT External sense clip data 0-FFH




(bY Dispiaving trace data (TRD command)
Trace data stored in trace memory are displaved
on the screen. Table 6-4 lists the items that

can be displaved.

Table 6-4 Trace Data to be Displayed

ltem Descriptian Value., range

Frame Frame No,. -
No. of trace memory frame 0-TFFH

PA Program memory address O-FFFFH
Program memory data

PO Contents of a location indicated by PA Up to 3 bytes
(instructlion code)

MA Data memory address 0-FFFH

MD Data memory data O-FH (4 bits)

) Contents of a location indicated by MA (data) 0-FFH (8 bits)

Data memory access status

MRW MRD: Read —am
MWR: Write
MRW: Read-modify-write

Pn /0 port data ' 0-FH . .

EXT External sense clip data _ 0-FFH
Label

i

Label Label resulting from symbolic translation of PA 8 characters
Mnemonic code

Mnemonic | Code resulting from disassembly of PD 24 characters

(instruction code)

Particular trace data items can be selected and
displaved in a desired form by specifying

appropriate options.



$C
TRD [ ALLI | $F | [optionl....[option] [$B]
$Q

4
\ t— Binary

display
option
Display option

Retrieval display option

—— Continuous display option

(i) Displaving all data (TRD ALL command)
The TRD ALL command displays all trace data.
then terminates.
(ii) Displayving one-page trace data (TRD command)
The TRD command displays one screen page (12
iines) of trace data starting from the current
frame. then enters the menu mode. In the menu
mede, the following commands become available
for display operation:
Table 6-5 Valid Trace Data Range
Command Function
L Displays trace data with the last trace frame used as the base.
F Displays trace data with the first trace frame used as the base.
+, <cr> Displays the next page to the current page.
- Displays the preceding page to the current page.
T Displays trace data with the trigger frame (event condition
detection frame) used as the base.
Terminates the TRD command.




Note: For the commands other than the T and
commands., functions are qualified by the
specification of the retrieval display
option ($C, $Q. or $F). See Chapter T

for details.
(iti) Specifving retrieval display condition
- When the retrieval display option $Q or $F is
specified in the TRD command, the retrieval
conditions specified with the TRF command become
valid.

{(¢) Manipulating the trace pointer (TRP command)
The trace pointer manipulation function enables
the trace pointer to point to a specified
locatioen. There are four pointing methods.
Specifying displacement (TRP word command)

The value of the trace pointer is changed by a
specified number. A valid specification ranges
from 1 to £#7FF in hexadecimal.

Specifying the first frame (TRP F command)

The trace pointer is set to point to the first

frame {(oidest frame).
Specifying the last frame (TRP L command)

The trace pointer is set to point to the tlast

frame {(newest frame).



2.

Specifying trigger frame (TRP T command)

The trace pointer is set to point to thg trigger’
frame. |f no trigger frame is present, this
command is regarded insignificant. After
emulation, the trace pointer points to the
trigger frame. If there is no trigger frame.

the pointer points to the first frame (oldest

frame) .

.Check function

The check function interrupts execution when it encounters
a specified checkpoint during real-time execution., and
cutputs specified information as check data to trace

memory.

Upon completion of information output to trace memory.

real-time execution resumes.

Qutputiing the contents of general registers as check data
{CHK BR?...BR?7 REG command)

Outputting the contents of special registers as check data
(CHK BR?...BR? SPR command)

Outputting the contents of data memorQ locations as check
data (CHK BR7?...BR? addr command}

(1) Outputting the contents of general registers as check
data (CHK BR?...BR? REG command?

As the content of a specified event condition
register (checkpoint) is detected., the conients of

the general registers are written as check data in

trace memory.



(2)

(a) Selection of checkpoint

The following event condition registers may be

specifjed as checkpoints:

BRAT., BRA2, BRA3, BRA4:

- Data memory access point
BRS1, BRS2: Program memory access point
QFF : Stops the check function.

Note: Checkpoints are set with the BRAl to
BRA4, BRS!., and BRS$SZ2 commands.

(b)Y Specification of check data

A register representative name (REG) is used for
specification. The contents of the following

registers are output as check data:

XA, HL., DE, BC., XA', HL', DE', BC':

Register pair

SP (including SBS)., PC. RBS., MBS:

Control register
CY., RBE. MBE. ISTO., IST1: Flag

Qutputting the contents of special registers as check
data (CHK BR?...BR? SPR...SPR command)

As the contents of a specified event condition
register (checkpoint) are detected, the contents of
specified special registers are written as check

data in trace memory.



(a) Selection of checkpoint
Same as ltem (1) above.
(b) Specification of check data

Up to five special registers are specified. The

special registers vary according to the devices.

{3 Outputting the contents of data memory locations as
check data (CHK BR?...BR? addr...addr)

As the contents of a specified event condition
register (checkpoint) are detected, the contents of
specified data memory locations are written as check
data in trace memorv.
(a) Selection of checkpoint

Same as ltem (1.
(b)Y Specification of check data

Up to five data memory addresses are specified.

(4) Check data output timing

During DLY (from detection of an event to occurrence

of a break). no check data are output. (See Figure
6-7.)



.2.

Fig. 6-7 Trace Memory Holding Check Data

Trace memory

First trace data’

== Trigger point )
_______________________ (event detection point)

DLY specified

Last trace data | = Break point

Check data(*)

¥ This part of check data is not output.

Event setting and detection function

Event setting and detection functions are provided to set
conditions to stop target program execution by the
emulated device or trace operation by the tracer. and to

detect an event under the set conditions.

There are three event condition setting and detection

functions.



Event detection condition setting function

Setting data memory event conditions (BRA1 to BRA4
commands)
Setting program memory event conditions (BRS! to BRS2

commands)

Event detection condition integration function

Integrating event conditions (BRM command)

Event detection delay function

Setting event detection points (DLY command)

(1) Event detection condition setting function

The event detection condition setting function loads
conditions used for stopping target program execution
and trace operation in event condition registers,

The event detection conditions set with this setting
function become valid only when they are set in the
event mode register by the event detection condition
inteoration function. For details, see ltem (2) in

this section.

There are two functions to set event detection

conditions.

(a) Data memory event condition setting function

(BRA1 to BRA4 commands)

An access to a specified data memory location
made by the target program and data input to the
external sense clip can be loaded as event
detection conditions in the data memory event

condition registers.



(i)

Giid
(b
i)

Data memory event condition registers

There are four data memory condition registers.
Up to four conditions can be set in .these
registers with the BRA! to BRA4 commands.

respectively,
Event condition

The following statuses can be set as event

detection conditions. (See Section 7.4.3.)

MA: Data memory address
Data value
Accesgss status

External sense clip data

Program memory event condition setting function
(BRS1 and BRSZ commands)

This function enables conditions of. event
detection to be set in the program memory event
condition registers. Possible events are:
execution of an instruction at a specified
program memory address in the target program
(that is. the instruction is accessed by the
emulated devicel), and input of data to the
external sense clip at the execution of the

instruction.
PFrogram memory event condition registers

There are two program memory event condition
registers., BRS! and BRSZ. Up to two conditions
can be set in these recisters with the BRS1 and

BRSZ commands., respectively.



Ciid Event conditions

The following items can be set as event

detection conditions:

PA: Program memory address

E: External sense clip data

(2) Event detection condition integration function (BRM

command)

The event detection condition integration function
intesrates the event detection conditions set by the
event detection condition setting function into the
event mode register to make them valid.
(i) Event mode register

Only one event mode register, BRM1., is provided.

Ciid Event condition registers

There are six event condition registers that can

be registered in the event mode register.

Data memory event condition registers:
BRA1., BRAZ. BRA3. BRA4

Program memory event condition registers:
BRS1. BRSZ2



(3)

Event detection point setting function

The event detection point setting function specifies
the delay of execution (adijustment by delav) for -the

event detection point determined by the set event
mode (BERM) command.

One of the following three is specified to place the

event detection point (trigger point) in trace memory.

(i) Specifving F (First?

The event detection point is placed in the first

frame of trace mamory.

(ii) Specifving M (Middle)

The event detection point is placed in the

middle of trace memorvy.

(iii}Y Specifving L (Last)

The event detection point is placed in the last

frame of trace memorvy.

6 - 38
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Fig. 6B~-9 Concept of Event Detection
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Register manipulation function

The register manipulation function displays and changes

the contents of general registers and special registers,
The major functions are:
Manipulating generazl registers

Display register contents (REG D command}

Change register contents (REG C command)
Manipulating special registers

Display register contents (SPR D command)}

Change register contents (SPR C command)
(13 Manipulate general register function
The manipulate general register function displavs

and changes the contents of contrel registers and

general registers.
Contrel registers: FC, SP., PSW., RBS., MBS

General registers: XA, HL., DE, BC., XA', HL', DE'.
BC', X, A, H, L, D, E, B, C

The contents of the PSW are displaved and changed
with the following PSW flag names. The registers

vary depending on the target devices.

" PSW flags: CY., RBE, MBE. [ST1., ISTO



{a) Displaving register contents (REG D command)

The contents of all registers in the current
register bank or all register banks of the

target device are displaved.

Current register bank: Register bank specified
by RBS (register bank

selector)
(b)Y Changing register contents (REG C command)

The contents of registers in the current

register are changed.
(2 Manipulate special register function

The manipulate special register function displiavs
and changes the contents of the /0 area of the

target device (called special registers).

Registers to be manipulated are specified with a

group name or register name.

Group name: The special registers in the 75bBX
series are assigned to addresses

OF8CH to OFFFH in data memory.

In the SPR command., a group name can
be specified with high-order eight
bits of addresses to which special

registers are assigned.

A group name varies depending on the

target devices.



6.2
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Register name: Special register names vary

depending on the target devices.
(a) Displaving register contents (SPR D command)
The centents of specified registers., all
registers in a group, or all special registers

are displaved,

(b)Y Changing register contents (SPR C command)
The contents of specified registers., all
registers in a group, or all special registers
are changed.
Memorv manipulation function
The memory manipulation function displavs or changes the
contents of data memory or program memory using mnemonic
code or hexadecimal code.

Memory manipulation function using mnemonic code

Displaving program memory contents in mnemonic code
(DAS command}

Changing program memory contents in mnemonic code
(ASM command)

Memory manipulation function using hexadecimal code

Manipulating program memory (MEM command}

Manipulating data memeory {(RAM command)



(1)

(2)

Memory manipulation function using mnemonic code

This function displays or changes a target program

(object code) in program memory using mnemonic code.

(a) Displaying program memory contents in mnemonic
code (DAS command)

Hexadecimal object code stored in program

memory is displaved in mnemonic code.

(b) Changing program memory contents in mnemonic

code (ASM command)}
When mnemenic code is entered., modificaticn or
addition is enabled to the targset proagram in
program memory.
Memory manipulation function using hexadecimal code
This function displays or changes the contents of
program memory or data memory using hexadecimal
code .

(a) Manipulating program memory

The following functions are provided for

manipulating precogram memory:

Chanoge memory contents (MEM C command)
Display memory contents (MEM D command)
Test memory contents (MEM E command)
tnitialize memory contents (MEM F command)
Search memory contents (MEM G command)
Copy memory contents (MEM M command)
Exchange memory contents (MEM X command)
Compare memory contents (MEM V command)



(b} Manipuiating data memory

The following functions are provided for

manipulating data memory:

Change memory contents (RAM C command)
Display memory contents (RAM D command)
Test memory contents . {RAM E command)
Initialize memory contents (RAM F command)
Search memory contents (RAM G command)
Copy memory contents (RAM M command)
Exchange memory contents (RAM X command)
Compare memory contents (RAM V command)
Load file to data memory (RAM L command)

Save data memory contents to file

(RAM S command)

.12 Save function

The save function saves the target program on the

{E-T75000-R in a device connected to a channel of the

IE-T75000~-R.

For the host machine, debugging environment informatiion

can also be saved.

The devices that can be connected to the |E-7T5000~R are

listed below.

Channel in

i ted
Device connecte (E-75000-R

Application

Host machine Standard downlcading
(PC~9800 series. CH! (for 1/0) | Standard uploading
IBM PC series)

PROM programmer CHZ (for 1/0) Standard downlecading
(PG-1000., 1500) Standard uploading




(1} Save in host machine

Object code and debugsing environment information in
the IE-7T5000~R are saved in files on a disk device

connected to the host machine.
Table 6~6 lists the files with their brief
descriptions, and Table 6-7 lists the commands

available for the save function.

Table 6-6 Files Saved in the Host Machine

File , Description
Object file Contains the obiect code of the target program
(file name: xxxxxxxx.HEX) (in Intel hexadecimal format).
Symbol file Contains symbols defined by the target for the

(file name: xxxxxxxx.SYM) user program.

Contains information on the debugging .
environment. This file can hold the following

. . ) commands for environmeni setup.
Debugging environment file

(file name: xxxxxxxx.DBG) | pori | sraz, BRA3, BRA4, BRK. BRI BRS1, BRSZ.

CHK, CLK. DLY. MOD, OUT., PAS., PGM. REG. STS.
TRF, TRM. TRX. TRY

Notes 1: The svmbol file may be omitted. When it
is omitted, however. no symbols can be

processed. Append svmbols are loaded with
the SYM L command.

2: The debugging environment file may be
omitted, When it is omitted., however.

an environment can not be set up.
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Table 6-7 Tyvpes and Functions of Save Commands

File

Function

SAV file

Saves object code and debugging environment information in the
object file and debugging environment file, respectively,

SAV file C Saves only object code in the object file.

SAV file D Saves only debugging environment information in the debugging

environment file.

6.2.13

6.2.14

(2) Save to the PROM programmer

Object code in |IE-7T5000-R memory is saved in a PROM

programmer (PG series) connected to channel 2 (CHZ2).
System termination function

The system termination function terminates the |E-75000-R
system., and returns control to the 0S. When terminating

the |E-75000-R system. be sure to use the EXT command.
Other functions

in addition to the functions explained in the previous
sections, other functions are provided. This section
briefly explains these functions on an application basis.

For details., see Chapter 7.
(1) Symbol manipulation functions
Symbols used in the 75X series can be added.

deleted., and displaved. The following functions are

provided for manipulating symbols:



(2>

Define append symbol (SYM A command)
Change append symbol value (SYM C command)
Display all symbols (SYM

e

command)

(Append, public, and local svymbols)

Delete aprend svmbol (SYM E command)
Delete all symbols (SYM K command)
Load append svmbol (SYM L command)
Save append symbol (SYM 8 command)
Specify current module name (SYM M command)

Command file manipulation functions

Various manipulations including open and close

operation, and |/Q, are performed for the command
file.

{a} Redirect input (STR d:file command)

The redirect input function accepts commands
and data from a file on a disk device connected

to the host machine.
Ihput file

File created with the create command file
command (COM)

Commands and data created by the editor
Start and end of input operation

Stop input temporarily: *L

Restari input: *l. (Available only when
the system is ready for
command input)

Terminate input: ~K



(b) Redirect output (LST command)

The redirect output function orens or closes a
device specified for output of command
execution results. There are four types of

redirect output.

Open a file output device and a file
{(LST d:file command)

Open a [ist ocutput device
(LST LST:command)

Close a file or list output device
(LST CON:command)

Start and end of output

Start output Pressing “P alternates

Stop output start and stop orerations.
(c) Create command file function (COM command)

The create command file function opens a file
or list ocutput device to accept commands and
data output after the input of a COM command.

and closes the open device.

There four tvpes of create command file

functions.

Open.a command file (COM d:file command)
Open a list device (COM LST:command)
Close a command file (COM CON:command)



Start and‘end of output

Start output Pressing *0 alternates »

Stop output start and stop operations.
(d) Display of command history (H!S command)
This function displays 20 lines of the current
command history on the screen. and reexecutes

commands in the current command history.

Reexecute commands starting on a specified

line: In[d (n: line number)
Reexecute the command on the line immediately
before the current line: I

{3) Other functions
(a) Run DOS function (DOS command)

The run DOS function causes the |E-TH000-R
control program to pass control to the 0S.
After the DOS command is executed., the commands

of the OS become available.

Toe return to the |E-T5000-R control program
from the 03, the EXIT command of the 0S is

used,
(b Help function (HLP command)}

The help command shows the user information
about a command, including the input format of
the command., explanation of input parameters.

and the use of the command.



(c)

(d)

Display directory function (DIR command)

The display directory function displays the
directory of the files on a'specified disk

device.
Math command (MAT command)
The math command accepts a conditional

expression for operation, then displavs

the operation results on the scraen.



Basic Debusging Procedure

This section

the sequence

Fig. B6~10

explains the basic procedure for debugging

of the flowchart shown below,

Flowchart of Basic Debugging Procedure
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(1

(2

Setting up debugging environment for the IE-7T5000-R

When the system has been started., it enters the break
mode and becomes ready for command input. Before
debugging, a debugging environment must be set up with

the following commands:

CLK: Selects a2 clock source.

OuUT: Specifies the output of the event trigger
signal.

LOD file D: Loads debugging environment infoermation

stored in a file on the host machine.
(When a program is loaded, the debugging
environment information can be loaded

together.)

Loading a program and svmbols

A program to be debugged and the symbels are lcaded.

(a) The program is loaded with one of the following

commands

LOD file C: Loads the obiect file on the host
machine.
PGM: Loads the program on the PROM

programmer (PG series).

(b)Y The symbols are loaded with the following

commands:

LOD file S: Loads the svmbols stored in the
‘symbol file on the host machine.

SYM L: Loads append svymbols.



(3)

(4)

(5)

Checking the load state
When debugging environment information., the program.
and svmbols have been locaded., the load state is checked

with the following commands:

DAS: Checks the load state by disassembling the

program.
RAM: Checks the data memory contents.

SYM D: Checks the svmbols.
VRY: Compares the file contents with the contents

of memory immediately after the program is

loaded.

Specifying event detection conditions

On the initial phase of debugging. an event is detected
for each set point, and the program is debugged on a

case-by-case basis.

Event detection conditions are set with the following

commands:

BRA: Sets detection conditions about data memory.
BRS: Sets detection conditions azbout program memory,
PAS: Sets the pass counter.

BRM: Determines whether the detection conditions set
with BRA and BRS are made valid when the program

is executed.

DLY: Delays an event detection.

Setting a trace mode

Cutput of the trace information reaquired for debugsing
to the trace area (memory) is specified. The output

data are used for checking results of execution.



The trace mode is specified with the followinsg

commands:
TRX: Sets conditions of qualified trace.
TRY: Sets conditions of sectional trace.

TRM ALL: Sets the unconditional trace mode.
TRM TRX: Sets the qualified-trace mode.
TRM TRY: Sets the sectional trace mede.

(6) Running the program

The program to be debugsed is run, or emulated. One

the following execution modes is used.

RUN N: Nonbreak real-time execution
RUN B: Real-time execution under break conditions

RUN T: Step-by-step execution

(73 Checking results of execution

When the target device and tracer are stopped because

an event is detected., the results of execution are

checked with the following commands:

REG D: Checks the contents of general registers.
SPR B: Checks the contents of special registers.
MEM D: Checks the contents of program memory.
RAM D: Checks the contents of data memory.

TRD: Checks the contents of trace data.

TRF : Sets trace data retrieval conditions.
TRP: Manipulates the trace pointer.



(8)

(9)

Correcting the program

{f program correction is reauired., the following
commands are used for modifving program and data

contents.

I1f correction extends to large part of the program., it

is more effective to modify the source program.

ASM: Corrects the program and data in mnemonic code,.

MEM C: Corrects program memory contents in hexadecimal
code.

RAM C: Corrects data memory contents in hexadecimal
code.

Saving the program, symbols, and debugging environment

information

When the program has been debugoed., the program.

symbols, and debugging environment information are

saved.

The prcocgram and debugging environment information can
be saved in files on the host machine at a time. The
following., however., describes how to save these data

respectively.

(a) The program is saved with one of the following

commands:

SAV file €: Saves the program in the object file
cn the host machine.
PGM: Saves the program in the PROM

programmer (PG series).



{(b) Append symbols are saved with the Tollowing

command :

SYM S: Saves append symbols in the append symbol

file.on the host machine.

{c) The debugging environment information is saved

with the following command:

SAV file D: Saves the debugaging environment
information in the debugging
environment information file on the

host machine.
(10)Y Terminating the system
Debugging work is completed and the system is
terminated. Control is then passed to the 0S., and the
host machine is logically disconnected from the

IE-75000-R.

To debug another program continuously., start debugging

with step (1) (setting up a debugging environment).
The following command is used to terminate the system:

EXT: Terminating |E-75000-R control preogram



6.4 Examples of Basic Functions

This section explains how to use the basic functions from
the initialization of the IE-T5000-R to the system

termination sequentially.

Users who use the JE-T5000-R for the first time should
operate the emulator with referring to the explanations and
examples in this section for understanding of overall

operations and the basic functions.
6.4.1 Initialization of the |E-75000-R

When the system has been started., the break mode is
entered {(brk:n>). The IE-75000~R is then initialized.

(a) |[E~-75000-R initialization procedure

brk:n>

CLK command () Set clock (can be omitted).
" Select a clock.

To debugging
environment set-up

(b)Y Sample operation

When the system has been started. the [E-75000-R is

initialized.
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brk:0>CLK BT

brk:0>CLK U

brk:0>CLK I

User

brk:0>

® ©@ 60 o

Check the clock currently selected.
The current clock is indicated.
Change the current clock to the target svstem

clock.

® @00

Check result of change.

4.2 Debugging environment setup

When the |E-75000-R has been initialized, setup of a

debugging environment, including locading of the target

program., is performed.

(a)

Debugging environment setup procedure

brk:n>
LOD command C) Load program (alwavs required).
LOD file: Loads the object., debugging
environment. and symbol files.
LoD file C: Loads the oblject code only.
LOD file D: Loads the debugging
environment information only.
LOD file S: Loads the symbol information
only.
VRY command C) Check results of program loading

{can be omitted).

To debugging



(b) Sample operation

The object file.

symbel file on the host machine are

debugging environment file.

channel 1 (CH1) or 2 (CH2) [E-75000-R at =
time.
-
brk:0>
brk:0>
brk:0>LOD_B:SAMPLE B
Debug condition load  (Y/N)?
Debug condition load complete
object load complete
symbol table [oading
HEIKIN load complete
TASU load complete
WARU load complete
brik:0>YRY B:SAMPLE HEX [
object verify complete
brk:0>N
\_

The batched

loaded .

the |loading.

@ @O ©® ® O

(No extension

The comparison

loading of the file
is required for
The loading of the debugging environment
determined and specified.

The debugging environment information has been

The obhiect has been
The svmbels have been

The object file

is specified.

the file name.)

is compared with the result of

is terminated normally,

08 © e



Target program execution

When initialization and debugging environment sefup have

been completed, it is time to debug the target program.

In this section, how the target program is executed is

explained.

(1) Example for executing the target program with

unconditional trace specification

{a) Procedure

brkin>
BRA command (D Set data memory event conditions.
Specify break points,.
BRS command (® Set program memory event conditions.
Specify break points.
(@ Set break mode.
BRM command Specify the break points specified in
and
PAS command () Set pass count.
DRY command @ Set event detection points.
RUN B commangd ® Real-time execution under break
conditions
Y
trecin>
Detect event.
Detect @
etect event Detect an event set in BRM.

Stop tracing StOP tracing.
¢ The one-step execution mode is entered.




No-op
\

One-step (@ One-step execution mode

execution mode The one-step execution mode is entered.
Press return key Press ESC key @

Execute 1 step brk:n>
One step execution
mode continued
One-step execution @ The <ESC> key causes the

break mode.

When the <cr> key

is pressed, one step
is executed. The
one-step execution
mode then continues.
In this mode. trace
information for each
instruction is
displayed on the
screen.

Note: One-step
execution
erases the
information
previously
written in
trace memory.



———

{(b) Sample operation

Break specification is made so that a break

occurs when data memory address O100H or O101H

is accessed or when the instruction at program

memory address 2000H is executed.

brk:0>BRA 1 MA=0100 V=00001111Y C=Wsg [l )
brk:0>BRA 2 MA=010t V=0000XXXXY C=R8 [

brk:0>BRS 1_P 2000

brk:0>BRM BRA1 BRA2 BRS1 [

brk:0>DLY M

brk:0>RUN B 100 [

Emulation start at 100

tre:0> M

BRS1 break terminated

XA HL DE BC XA' HL' DE' BC' RBS MBS RBE CY ISTO SP PC

00 00 00 00 00O 00 00 0O O O 0 O 0 000 oQOQ

One step emulation standby )

¥ Registers not present in the target device are

indicated with --.

0 ®©®6e 660 0

© @

S——
—~
*
—

©

@D Set the following in BRAYl as an event detection

condition:

Data memory address: O100H (hexadecimal)

Data memory content {(value): Q00001111Y (binary)

Memory access condition:
Valid bits = 8 hits

[ /0 mode = write, or read-modifyv-write



©@ ©®© @0 © ©

Set the following in BRAZ as an event detection
condition:
Data memory address: O101H (hexadecimal)
Data memory content (value):

O000XXXXY (binary mask specification)
Memory access condition:

Valid bits = 8 bits

1/0 mode = write, or read-modifv-write
Remarks: ¥ = undefined

Y = binary representation

Set the following ih BRS1 as an event detection
condition:
Program memory address: 2000H (hexadecimal)
Set the contents of the following event
detection conditions in BRM:

BRA1., BRAZ2, BRSI
Set the event detection point in the middle
frame in trace memory.
Specify program address 100H as start address of
emulation.
Emulation has started at program address 100H.
The system is ready for command input in the
trace mode.
A break occurred by the event trigger source in
BRS1 (program address 2000H).

The one-step execution mode has been entered.
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(2)Y Example for executing the target program with

qualified-trace specification

{a) Procedure
brk:n>
C) Set data memory event conditions.
BRA command Specify a break point, trace point, and
data valuss.
BRS command C) Set program memory event conditions.

Specify a break point and trace point.

TRX command (@ Set qualified-trace conditions.

Set the trace points set in () and (@ .

C) Set a trace mode.
TRM TRX Specify TRX (qualified trace).

(5) Set a break mode.

BRM command Specify the break points specified in (1)

and

DRY command (B Set an event detection point.

RUN B command () Real-time execution under break conditions

The

rest is the

same as for un-
conditional trace.

(b

Sample operation

In the following example, trace data are
collected only when data memory address Q100H or
O101H is accessed or when the instruction at
program memory address 1000H is executed, and a
break cccurs when the instruction at address
3000H is executed.



brk:0>BRA 1 MA=0100 Y=00001111Y C=ws &l
brk:0>BRA 2 MA=0101 V=0000XXXXY C=Rg [
brk:0>BRS 1 P 1000 [

brk:0>BRS 2 3000
brk:0>IRX BRAT BRA? BRS1M
brk:0>IRM_TRX [

brk:0>BRM BRS2

brk:0>D-|X y [

brk:0>RUN B 100 [

Emulation start at 100

tre:0> M

BRSZ2 break terminated

~ XA HL DE BC XA' HL' DE' BC' RBS MBS RBE CY iSTD SP PC
00 OD OD OO OO Q0 00 00 O 0 0 0O G 000 0000

One step emulation standby

OO ©e0ee®e 6 0

—
-~
3
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@

% Registers not present in the target device are

indicated with --.

C) Set the following in BRA1l as an event detection

condition:

Data memory address: 0100H (hexadecimal)

Data memory content (value): 00001111Y

Data access condition:

Valid bits = 8 bits

| /0 mode = write, or read-modify-write

Remark: Y: binary representation

(binary)
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Set the following in BRAZ as an event detection
condition:
Data memory address: O0101H (hexadecimal)
Data memory content (value):
O00O0XXXXY (binary mask specification)
Memory access condition:
Valid bits = 8 bits

1/0 mode = read., or read-modify-write
Remarks: X: undefined data
Y: binary representation

Set the following in BRS1 as an event detection
condition:
Program memory address: 1000H (hexadecimal)
Set the following in BRSZ2 as an event detection
condition:
Program memory address: 3000H (hexadecimal)
Set the following in TRX as trace points for
qualified trace:

BRA1. BRAZ., BRSI
Set qualified trace.
Integrate the event detection conditions, and
set the following in BRM:

BRSZ2
Set the event detection point in the middle
frame of trace memory.
Specify program address 100H as the emulation
start address.
Emulation has started at program address 100H.
The system is ready for command input in the
trace mode.
A break occurred by the event trigger source set
in the BRS2 (program address 3000H) .

The svstem enters the one~step execution mode.



(3) Example for executing the target program with

sectional trace specification

(a) Procedure

“brkin>

(1) Set data memory event conditions.
BRA command Specify a break point. trace point, and
data values.

BRS () Set program memory event condition§.
RS command Specify a break point and trace point.

. (@ Set a trace enable point.
TRY E command Specify the trace points specified in (D
and
(@ Set a trace disable point.
TRY D command Specify the trace points specified in (D
and .
TRM TRY C) Set a trace mode.

Specify TRY (sectional trace).

® Set a break mode.
BRM command Specify the break points specified in (3
and

DLY command @ Set event detection points.

RUN B command Real-time execution under break conditions

The rest is the
same as for un-
conditional trace.

{b) Sample operation

In the following example, tracing starts when
data memory address O100H is accessed., and stops
when data memory address 0200H is accessed., and
a break occurs when the instruction at address

1000H is executed.



brk:0>BRA 1 MA=0100 V=00001111Y C=W3

brk:0>BRA 2 MA=0200 Y=0000XXXXY C=R8

brk:0>BRS 1 P 1000 &

brk:0>TRY E BRAI

brk:0>IRY D RBA?
brk:0>IRM TRY [
brk:0>BRM BRS1 B
brk:0>DLY M
brk:0>RUN 8 100
Emulation start at 100
tre:0>H

BRS1 break terminated

: 0000006666 6 0

¥4 HL DE BC XA' HL' DE' BC' RBS MBS RBE CY [STO SP PC
00 00 00O DO GO 0O 00 00 O 0 0 0 0 000 0000

Tae

——

One step emulation standby

@

) % Registers not present in the target device are

indicated with --.

(M) Set the following in BRAl as an event detection
condition:
Data memory address: O0100H (hexadecimal)
Data memory content {(value): 00001111Y (binary)
Memory access condition:
Valid bits = 8 bits

| /O mode = write, or read-modify-write
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Set the following in BRA2 as an event detection
condition:
Data memory address: 0200H (hexadecimal)
Data memory content (value):

O000OXXXXY (binary mask specification)
Memory access condition:

Valid bits = 8 bits

1/0 mode = read., or read-modify-write
Remarks: X: undefined data

Y: binary representation

Set the following in BRS1 as an event detection
condition:
Program memory address: 1000H (hexadecimal)
Set the following in TRY E as the trace start
point of sectional trace:

BRA1
Set the following in TRY D as the trace stop
point of sectional trace:

BRAZ
Set sectional trace.
Integrate the event detection conditions., and
set the following in BRM:

BRS1
Set the event detection point in the middle
frame of trace memory. _
Specify program address 100H as the emuilation
start address.
Emulation has started at program address 100H.
The system is ready for command input in the
trace mode.
A break occurred by the trigger source in BRSI
(program address 1000H).

The system is in the one-step execution mode.



.4,

Checking results of execution

After a break occurs during execution of the target program

because an event is detected., trace data, register values.

special register values, and memory contents are checked

to see that normal results are cbtained.

(1

Checking trace data

The following shows a procedure for executing the
target program with the RUN B command., and after an
event is detected, checking trace information. For
the procedure for entering the one-step execution

mode after event detection, see Section 6.4.3.

(a) Procedure

One-step C) One~step execution mode immediately after
execution mode a break

Press ESC key () Pressing the <ESC> key enters the break
mode.

brk:n>

TRD command ® Display trace data.

TRD menu mode @ TRD command menu mode

"e ey () Display trace data following one page (12

Press lines) of trace data displaved.

TRD menu mode (6 TRD command menu mode

Press "." key (D Terminate the TRD command.




!

TRP command

TRP command ®

TRF command

TRD command @

¢

End of trace
information check

Display the current pointer.

Point the pointer to the first trace data.

Set retrieval conditions.

Display retrieved trace data.



(b} Sample operation

—
One step emuiation standby |ESC
brk:0>IRD DMEM (. -
Frame PA FD MA MD MRW Label Mnemonic
00C 0104 8A 00z 02 MRW INCS HL
poD 0105 AA 4A R SKE HA. HL
00E 002 02 MRD
00F 0107 AB 01 02 --- -= === BR 10102H
010 e L
011 ——— == e
012 0102 89 11 ——— == === MoV XA, #0011H
013 000 11 MWR
014 0104 8A 002 03 MRW [NCS HL
0i5 0105 AA 4A e SKE XA, HL
D16 co2 03 MRD
017 0107 AB 01 02 -=-= == «w- BR 10102H
Total frame=1A1 (L/F/T/+/¢cr/-/Frame No./.)1z
Frame PA PD MA MD- MRW Label Mnemonic
018 m——— me e
019 -—— o -=-
O1A D192 89 11 R MOV XA, #O011H
01B 000 11 MWR
o1¢ 0104 B8A 002z 04 MRW INCS HL
01D 0105 AA  4A ——— == - SKE XA, HL
DlE 002 04 MRD
0iF 0107 AB 01 02 ~--- -- =--- BR 10102H
020 ——— == -
021 ——— ee ——-
022 0102 898 11 -——— - - MoV XA, #OO11H
023 000 11 MWR
Total frame=1Al (L/F/T/+fcr/-/Frame No./.J)1,
brk:0>IRP &
Total frame number =1A1
Display frame pointer=024
brk:0>TRE_MA=0 MD=11H MR¥=MWR
brk:0>TRD ALl $Q DMEM

OO
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Frame PA PD MA MD MRW Label Mnemonic

i0gg2 0102 89 11 == == === MoV XA, #0011H
003 000 11 MWR

100A 0102 89 11 e m= mm= MOV XA, #0011H
00B 000 11 MWR

012 0102 89 11 e MoV XA, #0011H
013 000 11 MWR

I01A 0102 88 11 e MOV XA, #0011H
D1B D00 11 MWR

1022 0102 89 11 ~—= == e MOV XA, #0011H
D23 000 11 MWR

102A 0102 89 11 —mem e mem MOV XA, #0011H
02B 000 i1 MWR

1032 0102 89 11 —me e o MOV XA, #0011H
033 000 11 MWR

103A 0102 89 11 - - MOV XA, £#0011H
03B 000 11 MWR

042 Q102 89 11 -—— = —-- MOV XA, #0011H
043 000 11t MWR :

104A 0102 82 11 ——— e e-- MOV XA, ¥CGO11H
04B 000 11 MWR

1052 0102 89 11 R MOV XA, #0011H
053 000 11 MWR ‘

105A 0102 83 11 I Mov XA, ¥0011H
05B 000 11 MWR

1062 0102 89 11 e me oo MOV XA, #0011H
083 000 11 MWR

106A 0102 89 11 R MOV XA, #OO11H
0BB 000 11 MWR

1072 0102 89 11 - m= == MOV XA, #0011H
073 000 11 MWR

107TA 0102 89 11 -—— - - MOV XA, #0D011H
07B OO0 11 MWR

1082 0102 88 11 —— = == MOV XA, #0011H
083 000 11 MWR

TOA3 0217 AB 02 04 --- -- -—- BR 10204H

D Terminate the one~step execution mode by
pressing the <ESC> kevy.

@ Specify the display of trace data to check them. .



(2)

® One page of trace data is displayed starting

from the position pointed by the current

pointer., then the menu mode is entered.
immediately after emulation, the trace
pointer points to the trigger frame. The TRD
command displays the trigger frame and its
preceding five lines and following five
lines.
if there is no trigger frame, the pointer is
pointed te the first frame,

To check the next page., enter + in the menu

mode ,

To terminate the menu mode of the TRD c¢ommand.

enter . [d

Check the current pointer.

Qe © ®

The peinter indicates to the next frame to the

frame previously displaved.

©)

Set retrieval conditions to search the frame
that wrote address O11H in the location at data

memory address OH.

©

Search the frames from the first frame for
frames that satisfy the retrieval conditicons.

and display them.

Checking register values., special register values.

and memory contents

The followina shows a procedure for starting target
program execution with the RUN B command., after an
event (s detected., checking register values., special
register values., and memory contents., and making

correction if necessary.



(a)

Procedure

r
10ne-step

j execution mode
L

Press

ESC kev

br

k:n>

REG

D

command

REG

command

SPR

command

SPR

C

command

RAM

D

command

RAM C command

!

End of check

One-step execution mode immediately after
a break

Pressing the <ESC> key causes the break
mode.

Display general registers,.

Change general registers.

Display special registers,

Change special registers.

Display data memory contents.

Change data memory contents.



(b Sample operation

r"
brk:0>REG_D [

XA HL DE BC XA'

00 11 22 33 44 B5 866 77 o ©¢ 0 0 0

brk:0>REG C &

RA 00
HL 11
DE 22
BC 33
XA' 44
HL® 55
DE' 66
BC” 77
RBS 0
MBS 0
SP 000
PC s

SRR

brk:0>SPR_D F8X [l

[(FgX]
SBS=

1

D1GS=Wo

HL' DE' BC' RBS MBS RBE MBE CY IST1 ISTO SP PC

0 0 000 0178

BTM.33=.1 BTM=Wo BT=00 DSPM=Wo DIMS=Wo

KSF.3=.0 KSF=2

brk:0>SPR_C BTM [

BTM

brk:0>RAM D 100.11F sB [

ADDR +9

t2 +4 +8 +8 +A +C +E +10+12+14+16+18+1A+1C+1E
0100 00 01 02 03 04 05 06 OT7T 08 08

brk:G>RAM C 100 $B

0100
D102
0104
G106

00=10
01=11
02=12
03=

0A OB OC OD OE OF

X Registers not present in the

indicated with --.

target device are

() (%)

@ 06 © e @

®



©@ee® Q@ 6 @ ® ®

@ ©® O

Specify display of register contents to check
them.

All general registers, control registers, and
PSW flags in the current register bank are
displaved.

Specify change of register contents.

Change the register contents as follows:

The XA register content, O0OH, is changed to 11H.
The HL register content, 11H, is changed to 22H.
The DE register content, 22H, is changed to 33H.
For registers whose contents are to be left
unchanged, press the <CR> kev.

Specify display of special register contents and
check them.

Group name F8X is specified, so the special
registers that belong to FB8X are displayed,
Svecify a special register to be changed.

Change the content of special register BTM to 1.
-Display 16 bytes of data in bytes starting at
address Q0100H to check data memory contents.
Sixteen bytes of data are displaved in bytes
starting at data memory address O100H.

Specify change of data memory contents in bytes
from addresses Q0100H to O105H.

Change data memory contents.

Address 0100H Change OOH to 10H.

Address 0102H Change O1H to 11H.

Address 0104H Change 0Z2H to 12H.

Terminate change of data memory contents.



6.4.5 Program correction
|f the target program is found incomplete after results of
execution are checked with trace data, register values,

and memory contents., the program must be corrected.

(a) Procedure for correcting program

brk:n>

C) Check trace data., register values, and
memory contents.
See Section 6.4.4.

Check results
of execution

(2) Specify disassembly.
DAS command Disassemble program memory., then check the
program.

ASM command @) Specify assembly.
Correct the program.

Restart target program

(b) Sample operation

In the following example., program memory contents are
disassembled starting at program memory address
0100H, and the instruction at address 0104H is

corrected.



-~

-

~
brk:0>pAS 100
PA Object Mnemonic
0100 AA 10 MoV @HL., XA
0102 89 34 MOV XA, #0034H
0104 B89 56 MOV XA, #0056H
0106 10 GET1 0020H
0107 |IF GETI1 OO03EH
g108 89 00 MOV XA, #0000OH
010A 92 80 MOV 0080H., XA
010¢ 99 10 SEL MBO
C10E A3 30 MOV A, 0D30H
0110 49 PUSH XA
bri:0>ASM 1046
0104 89 56 MOV XA, #0056H =MOV_XA. #0078H
89 78
0106 10 GET1 0020H =
brk:D>W
.

C) Disassemble program memory contents starting at
address O100H, and check the program.

C) The instructions in the area starting at the
specified address and ending at an address 16 bytes
ahead are disassembled and displaved.

() To correct the instruction at address Q0104H, specify
assembly of instructions from address 0104H.

() Code currently set in memory and a disassembled
image are displaved. Correct the instruction at
address 0104H in mnemonic code.

() The object code of the results of correction is
indicated.

C) The next instruction code and its disassembled image

are displaved. instruction has

Since the target
been corrected.

entering END .

specify the end of assembly by

&0

e 6 ©



End of debugging

When debugging is completed or when debugging is stopred
midway, the debugged program, debugging environment, and
append symbols are saved so that debugging can be

restarted in the same conditions as those present at the

time of termination of previous debugsing.

(a} Save procedure

brk:n>

SAV C command | () Save the program in an object file.

SAV D command (@ Save the debugging environment Information
in a debugging environment information file.

SYM S command | @ Save the append symbols in an append symbol
file.

To termination
of system

[n the above example. the program and debugging
environment information are saved in separate
steps (1) and (@) . These save operatlion.,
however, can be performed at one time using the
SAY command.



(b)

Sample operation

In the following example., object code, debugging
environment information., and append symbols in the

|[E-T5000-R are saved in the host machine,

brk:0>3AV SAMPLE €
object save complete
brk:0>SAV_SAMPLE D
debug data save complete

brk:0>SYM S

brk:0>M

_

©E

@ ®

Save program memory contents at locations from
addresses OH to OFFFFH in a file named SAMPLE.HEX on
the current drive of the host machihe.

The obhiject code has been saved.

Save debugging environment information in a file
named SAMPLE.DBG on the current drive of the host

machine.

@6 0 60 O

The debugging environment information has been saved.

Save append symbols in a file named IE75000.8YM on

the current drive of the host machine.

6 - 82



6.4.7 System termination

Debugging operation is completed, the |E-75000-R control

program is terminated, and the system is terminated.

Whenever application is ended, be sure to terminate the

system.

(a) System termination procedure

brk:n>

(I Terminate the |E-75000-R control program.
EXT command Terminate the 1E-T5000-R control program,
and return control to the OS (DOS).

A> (@ Control returns to the 0S.

(b)Y Sample operation

The EXT command is entered to terminate the

|E-T5000-R control program and return control to the
0Ss.

brk:0>EXT

A>

() Terminate the 1E-75000-R control program.

@ Control returns to the 0S. and the OS displays the
prompt.



CHAPTER 7 COMMAND EXPLANATION

This chapter explains all the 1E-T5000-R commands with their

the use conditions of the special
of the functions.

notation. keys, and the details

The commands are explained in alphabetical order.



.1 Command Notation

.1.1 Command format

(1) General command format

The general command format is shown below. A command

must be input on a |line.

nnn:0>COMMAND A S1 A S2 A OPERAND A $oPTioN K

@ Prompt ® oOrerand Terminator
@ Subcommand 2 | (D Option

(@ Subcommand 1 ® Ostion-1D

C) Command

D Prompt

This element is displayed en the monitor. and

prompts the user to input a command.

mmm: System operation mode
n: Number of the serial port of the host
machine
Prompt System operation mode
EEE:n> Break mode
gﬁ@:n> Emulation mode
Tricln> Trace mode

() Command

This element represents the function of a

command with three characters,

This element cannot be omitted.



Subcommand 1

This element modifies the function of a command.
Subcommand 1 and later elements may be omitted.
Subcommand 2

This element modifies the function of a command
and subcommand 1. Subcommand 2 is specified
only in some commands,

Operand

Numeric values., expressions. and so on are

specified in this field.

Option-ID

This is an option identifier. When an option is
specified, $ {(option~ID) must precede the
option.

Option

This element modifies an operand.

Terminator

This element indicates the end of a command

line.
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Command description rules

Description Explanation

Alfi-capital letters | Indicate that they must be input exactly as they are.

Example: Main command., option. etc.

Al

i-small letters Indicate Information to be suppiied by the user.

Example: Operand input

{Character strings}! j Indicate that one of the enclosed character-strings must

be specified.

{Character stringl Indicates that the enclosed character string may be
omitted,
(Character string) Indicates that the enclosed character string is a

sutbcommand or operand.

A Indicates a space to be Input. This is a separator for
delimiting command elements.

¥ A backslash (\) is used instead in the IBM PC Seriles,

T.1.2 Explanation of command elements

(1)

Main command

This element represents the function of a command
with three characters. The command appearing in the
format in all-capital letters must be input exactly

as it is described. This element cannot be qmitted.




Table 7T-1 Commands

System
Ne. | Command Function operation mode
brk Jemu | tre
i ASM Assembles Yes | No No
2 BNK Sets data memory banks Yes [ No | No
3 BRA Sets data memory event conditions Yes | Yes | No
4 BRK Displays event information Yes | Yes | No
5 BRM Sets event mode Yes | Yes | No
B BRS Sets program memory event conditions Yes | Yes | No
T CEK Sets checkpoints Yes | Yes | No
8 CLK Selects clock Yes | No No
9 coMm Creates command files Yes | Yes | Yes
10 CvD Manipulates coverage measurements Yes | No No
11 CVM Sets coverage measurement ranges Yes | No No
12 DAS Disassembles Yes | No No
13 GIR Displays directory Yes | Yes | Yes
14 bLY Sets event detection points Yes | Yes | No
ib DOS Passes controel to OS Yes | Yes | Yes
i6 EXT Exits control program. Yes | No No
17 HIS Displays command history Yes | Yes | Yes
18 HLP Displays heip messages Yes | Yes | Yes
19 LOD Loads Yes | No No
20 LST ﬁedirects output Yes | Yes | Yes
21 MAT Computes Yes | Yes | Yes
22 MEM Manipulates program memory Yes | No No
23 MOD Sets channel 2 mode Yes | Ne No
24 ouT Sets external sense clip mode Yes | Yes | No
25 PAS Sets pass count Yes | Yes | No
26 PGM Sets terminal mode Yes | No No
27 RAM Manipulates data memory Yes | No No
28 REG Manipulates general registers Yes | No No
28 RES Resets Yes | Yes | Yes
30 RUN Runs emulation Yes | No No
31 SAV Saves Yes | No " | No
(to be continued)




Table 7T-1 Commands (Cont'd)

System
No. | Command Function operation mode
brk { emu | tre
32 SET Switches emulated device mode Yes | No No
33 SPR Manipulates special registers Yes | No No
34 STR Redirects input Yes | Yes | Yes
35 STP Stops real-time emulations No Yes | Yes
STP T Stops real-time tracing No No Yes
35 3TS Selects devices to be debugged Yes | No No
37 SYM Manipulates symbols Yes [ Ne No
38 SYS Restarts the system Yes | No No
38 TRD Displays trace data Yes | Yes | No
40 TRF Sets trace data retrieval conditions Yes | Yes | No
41 TRG Triagers fracer No Yes | No
42 TRM Sefiects trace mode Yes | Yes | No
43 TRP Manipulates trace pointers Yes | Yes | No
44 TRX Specifies qualified-trace conditions Yes | Yes | No
45 TRY Specifies sectional-trace conditions Yes Ygs No
46 VRY Verifies objects Yes [ No No
(2) Subcommand
This element modifies the function of a command.
There are two subcommands: subcommand and
subcommand 2. Subcommand 1 and l!ater elements may be
omitted.




(a) Subcommand 1

.

Parameter Meaning Parameter Meaning
A Append M Move, shift
B Conditional N Unconditional
C Change., chip R Read
D Display S Size, step
E Test T Sterp
F lnitialize, search U User
G Search vV Compare
H Hardware W Write
[ |E~75000-R X Exchange
K Erase z Zero check
n Register or bank number
(b)Y Subcommand 2
Parameter Meaning Parameter Meaning
P Parallel S Sequential

(3) Operand

Numeriec values, expression. and so on are specified

in this field.

(a) Variable

The user Inputs a numeric value or expression

corresponding to the parameter.




Parameter

Meaning

addr

addrx
addrb

bit
command
count

data
expression
file

group
module name
option
partition

parameter
register
string

symbol
word

list

Address using an operational expression
Address using X coding

Address using bit specifications
Single-bit numerlc value

Command name

Decimal number

8-bit numeric value

Expression,
File name

conditional expression
Group name

Module name for a symbol

Option

Start and end addresses delimited by a comma.
using X coding

or address range

List of parameters delimited by a space
Register name

String of characters or data items {(data-string) delimited by
a comma (.)

Symboll
16-bit numeric value

name

(b)Y Constant

inputs the parameters exactly as they

The table below

The user
are described for each command.

lists such parameters.

Parameter

Meaning

BR?
REG
SPR
TRD
LST
CON

o orrsEm

Register name (BRA1-BRA4, BRS1-BRS2)
Representative name of a general
Representative name of a special
Trace display

List

Close

First

Middle

Last

Object code

Debugging environment

Symbel file

register
register




{¢c) Operand prompt

the following prompts are
The table below

In some commands.
displaved. lists such operand

prompts. For details., see the explanation of

each command.

Prompt Meaning
C= Status
MA= Data memory address
MD= Data memory data
MRW= Data memory access status

= External sense clip data
EXT= External sense clip data
PA= Program memory address
PD= Program memory data
Pn= | /0 port n data
V= Value

(4) Option

This element modifies an operand. That

is given by an option.

is.,

additional information

The

operator must the cption

input the parameters for

exactly as they are.

Parameter

Meaning

With

Byvte specification (manipulate data memorv command)
Bit specification (trace command)

register display

Nibble specification
Event cvecle specification

Machine cvcle specification
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.2

.

Coding Conventions for Numeric Values., Symbols., and

Expressions

This section explains the conventions of coding numeric

values, symbols., and expressions used as command operands of
the 1E-75000-R.

Coding conventions for numeric values
Numeric values are coded directlyv. The suffix placed
after a numeric value indicates the radix of the value

(hexadecimal., decimal. octal. or binary)}.

A numeric value can be replaced with a symbol or

expression,
(1) Numeric representation

QEQ&ZT (hexadecimal)
Suffix:

Radix of this value

Numeric value

{a) The most significant digit of a numeric value

must be & number {0 to 9).

(b A sign, + or -, can be prefixed to a numeric
value, and the sign must be followed by a number
(0 to 9).

{c) When the most significant digit of a numeric
value is not a number (0 to 8)., the value is

processed as a svmbol.



—

R

(2}

(3

Size of a2 numeric value

Numeric values are processed according to the size
specified in the command (in bits or in units of 4.
8, or 16 bits).

Radix

Specify a suffix (H, T, Q, or Y} after a numeric
value for the radix of the value (hexadecimal.

decimal., octal. or binary).

{a) Nermally., the radix is defined depending upon

the functions of a command.

{(b) When no suffix is specified for the radix., the

defined radix (default) is assumed.

(¢) When a radix which is different from the defined
radix is used, specify a suffix corresponding to

the radix.

Table 7-2 Maximum and Minimum Values for Each Radix

Minimum valueg Maximum value
[ | ]
Radix Commen to { } i
all bit 16 bits ! 8 bits | 4 bits | 2 bits
configuration I I E
| ! [
| 3 I
Hex. OH < OFFFFH ! OFFH |} OFH | 1H
| I l
Decimal oT 65535T | 255T | 15T | 1T
| 1 1
Octal 0Q 177777Q ! 3r7e¢ ) 17a b 1@
| 1 [
Binary oy RRRRRRRRRARARARNZN R RRRREARAZR BN AR A N2 1y
! 1 [
Remark: For O0Os and Is, the suffix may be omitted.
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Coding conventions for special numeric values (X coding)

A special numeric value indicates a special numeric
representation. A numeric, svymbolic, or expression
representation indicates oniy one numeric value, but a

special numeric representation indicates a group of

several numeric values.

X is used to represent any numeric values in a special
numeric representation. X represents O to F in
hexadecimal notation, 0 to 7 in octal notation, or 0 or |

in binary notation. No decimal number can be indicated

using X.

The following explains the two coding conventions for

‘special numeric values.

Coding as ranges

Coding as mask data

(12 Coding as ranges

When Xs are coded contiguously from the least
significant digit., the special numeric representation
indicates the range from the minimum value to the

maximum value.

Note the following items:

|f the Xs are not contiguous., a mask data

specification is assumed.

When a numeric value in a special numeric
representation (for a range) begins with X, 0 must
be prefixed to the X. A value beginning with X is

assumed to be a symbol.
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Examples: Coding as ranges (for 186-bit data)

OXKXKXH: OH-OFFFFH
OXXXKKAXQ: 0Q-177777Q
OXKXXKXXXXY . O¥Y-11111111%Y

(2 Coding as mask data

Data using Xs at any digits of a numeric value are
mask data. A number must precede X. 1f no number

precedes X., 0 must be prefixed to the X.

Examples: Coding as mask data

OXGOH: 0000H, O100H, QOZ0O0OH, O300H.
0400H. 0O500H. OBOOH., OTOOH.
0O800H. 0900H., OAOOH. OBOOH,
QCOOH. 0ODOOH. OEOOH. OFOOQOH

C1X1Q: g1o1a., o111@, 0121Q, 0131Q,
0141G, C151Q, O0181Q, 0171Q

IX1010X1Y: 10101001Y. 11101C01Y.
10101011Y, 11101031Y

Coding conventions for svmbols
Symbols are divided into local symbols and public svmbols.
Normally, the svymbols are defined by loading them into the

symbol table file.

The following explains the conventions for svmbols and the

maximum number of symbols,

(1 Symbol name

The following characters are valid for a symbol name.

A to 2, a to z., @, 1, _. 0 to ©



Note the following items:

A symbol name must begin with a character other

than numbers (0 to 9).
Lower case alphabetic characters (a to z) are

taken as upper case alphabetic characters (A to
ZY) .

A svmbol name can contain up to eight characters.

When nine or more characters are coded, oniy the

first eigcht characters are valid.
(2) Symbol wvalue
A svmbol value is treated as 16-bit data.

(3) Module name

The coding conventions for a module name to be given

to a symbol depend upon the tvpe of symbol.

{a) For a public symbol

For a public symbol. specify a symbol name only.

The module name (PUBLIC¥) need not be specified.

Remark: When an IBM PC Series is used as a host

machine, ¥ is replaced with \.

(b)Y For a local svymbol

For a local symbol, specifv a module name before

a symbol name as shown below.



(4)

(c)

MODULEQT 4 SYMBOL1
t———— Local symbol

Separator between module and
symbo!l names

name

Module name

When a current module is specifled with an SYM M
command., specify a symbo! name onlv. A module

name need not be specified.

Remark: When the name of a local symbol is the
same as that of a public symbol., the
public symbol is selected. See Section
T.4.37 for details.

For an |IE symbol
For an |IE symbol., specify a svmbol name only.

The module name (IESYMBOLY) need not be

specified.

Maximum number of symbols

The maximum number of symbols that can be registered
in the IE-7T5000-R is as follows:

(al

(b)

Symbols in the symbol table file

Approximately up to 7000 svymbols can be

registered.

IE symbolis

Approximately up to 7000 svymbols can be

registered.
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Coding conventions for expressions

An expression can bhe coded.

instead of a numeric value., by

connecting numeric values., symbols, or a8 numeric value and

symbo! with an opsrator.

(1) Operators

Operator Priority Remark
) A High Up to 32 pricrity levels
X /
- Priority
AND
OR XOR Low

Note the following items:

Parentheses can be used for nesting up teo 32

levels.

Operators AND, OR., and XOR musf be preceded by at

least one space and followed by at least one

space.

No space is required

between a numeric value or a

symbol| and an operator (., Y}, %. /., +., or -.

(2) Operation

All operations are performed in 16-bit integers. 1 f

an intermediate result or the final result is longer

than 16 bits, the 1T7Tth and later bits are discarded.

Operations are valid on

symbols. An operation

lv for numeric values and

involving a reserved word or

special numeric value causes an error.
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The tables below

3 Special Kevs

lists the IE-T7T5000-R special kevs,

(1) Double key entry
Key entry Description format Function
CTRL)] + A A insert mode toggle switch
CTRL| + C “C Control program forced termination
CTRL} + H *H One character deletion
CTRL| + | * Space
CTRL} + J ~J End of line entry
CTRL| + K K Forced termination of an STR command
CTRL| + L “L Temporary stop and restart of an STR command
CTRL} + M M End of line entry
CTRL +'0 e Qutput switch of a COM command
CTRL| + P “p Output switch of an LST command
CTRL| + Q AQ Release of temporary stop by *S
CTRL| + S S Temporary stop
CTRL| + X *X One |line deletion
(2} Single key entry
Key entry Description format Function

L [
gt

)
m
—

=g

<BS>
<cr>

<DEL>
<ESC>
<TAB>

-—
—

One charactar deletion
End of |line entry

One character deletion
End of command execution
Space

Start of a comment
History calling

Cursor left move

Cursor right move




7.4 Command Explanation

7

L4

1 Assemble command (ASM)

General format

Format 1 ASM [ A addr]

Radix addr:H

brk:n> 0 emu:n> X trecin> X

Function:

The ASM command assembles the program input in 75X Series
mnemonic codes starting at a specified program address.
into object codes and writes the object codes intec the

program memory.

Use of this command enables us to change and modify
program uUsing mnemonic codes. That is. the machine

language need nhot be used.

(a) Assembler operation

(D The assembler fetches object codes starting at a
specified program address., disassembles them

into 75X Series mnemonic codes., and displays
them.

@ The assembler displays the prompt (=)} and waits

for a source program in mnemonic codes to he

input,
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(b)

® The assembler assembles the input mnemonic codes
into object codes and writes them into the
program memory. At the same time, the assembler

displavs the assembled object codes on the next

line.
Input data to the assembler

The assembler accepts two assembler control
instructions (ORG addr and END) and mnemonic codes
for a device to be debugged as input data. The table

below shows such instructions and mnemonic codes.

Instruction Function

or code

ORGA addr Changes an address to be assembled to an address specified in

addr,

END Terminates the processing of an assemble command.

Mnemonic Mnemonic codes for a device to be debugged

code The type of device is specified with an STS command.
When an |1/0 instruction is to be used, an [/0 address can be
specified in the /0 reserved word.

(c) Error handling

|f an error is found in itnput mnemonic code. the

sysiem displays the following error message and waits

for re-entry of codes.

Message: RAKEKACKKEKEK  Error!l REEKXKNKEKXT

Programming:

Operand

addr: Specify the address of the program memory to start

assembling mnemonic codes.

Valid address range: 0 to OFFFFH




Caution: The valid address range depends on the

target devices,

Programming note:

This

code.

assembler does not check the length of an object

Thus, use an NOP instruction to pad the remaining

bytes of 2 single-byte instruction to be changed to a

double-bvte instruction. I f an NOP jnstruction is not

used.

the first byte of the next instruction to an

instruction to be changed is painted.

Example:

This

sample program changes a program using mnemonic codes

starting at program address 10Q000H.

~
brk:0>ASM 100Q0QH
Addr Code Label Mnem. Operand
1000 B0 NOP =Mov X, #0
1000 QA 09
1002 60 NOP =END [
L brk:0>
.

® o

Specification to start assembling from address 1000H
The contents at address 1000H are displaved and NOP
is changed to MOV X.HO.

The object code is displaved.

The contents of the next instruction and address

1002H are displaved and assembling is terminated.

©

Ee®
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T.4.2 Set data memory bank command (BNK)

General format

Format 1 BNK [ A nl (0Sn<OFH)
Radix n:H
brk:n> 0 emu:n> X trein> X

Function:

The BNK command changes the BNK contents to a specified

bank
bits

number. In this case., specify the four high-order

of the data memory address when a symbol in the

operand is transformed during disassembling.

(a)

{(b)

BNK reference

The BNK contents are referenced only by assemble
(ASM) commands and disassemble (DAS) commands., and

the contents do not affect real-time execution.

Determining the data memory access address

In 75X Series, the data memorvy access address is
obtained by adding the following two elements (12
bits).

Value of the orerand in an instruction (low-order

8 bits)

Value of the memory bank register (MBS) during

execution of an instruction (high-order 4 bits)




{¢) Displaying the data memory bank address

When the operand is omitted, the current data memory

bank address is displayed.

Prooramming:

Operand

n: Specify a data memory bank address in
hexadecimal notation.

Range: O £ n g OFH

Default: Current data memory bank address

Example:

’~

This sample program changes the data memory bank address
from 0 to 1.
brk:0>8BNK A
00
brk:0>BNK_1
.

C) Specification to check the current bank address

C) The current bank address is displaved. -
C) The bank address is changed from 0 to 1.
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4.3 Set data memory event condition command (BRA1 to BRA4)

General format
addr
Format 1  BRAL A nll A MA= 11 A v=datalll A C=status)
partition
[ A E=data2]
(1sngd)
Radix addr:H partition:H datal:Y dafaE:Y

brk:n> 0

amu:in> 0 trecin> X

Function:

The BRA command sets an event condition. For example.

when

the programmer accesses the data memory under the

conditions set with BRA commands. a break may be caused or

trace data may be output.

(a)

Number of event conditions to be set

One BRA command can set only one eveni condition.
The maximum number of BRA commands to be specified is
four. This number corresponds to the number of data

memory event condition registers.

The conditions set in BRA commands are valid when

they are selected by the set event mode command
(BRM) .



Programming:

Subcommand

n: Specify the number of a data memory event condition
register.
Register number range: 1 to 4

Operands

MA_addr

V=datal:

“partition’

Specify the address of the data memory.
The valid address range depends on the
target devices.

When BRA1 and BRA2 are specified. the
address mask specification and partition
specification are possible.

When BRA3 and BRA4 are specified, only the
address mask specification is possible.
Valid address range: O to OFFFH

Valid mask range: 0 to OXXXH

Default: Previous value

[nitial value: OXXXH (hexadecimal mask

specification)

Specify a data value in the following format:
Valid data value range: O to OFFH

Valid mask range: 0 to OXXXXXXXXY

Default: Previous value

fnitial value: DXXXXUXKXY (binary mask

specification)

Remark: The number of valid bits follows the

specification in status.



Example: When R4 is specified in status., only

the four low-order bits are valid.

C=status: Specify a condition to access the data memory.

Access condition
Format
Number of valid bits [/0 mode
R4 4 Read, read-modify-write
v | s | Write, read-modify-write
CRwa | A Read, write, read-modify-write
R& 8 Read, read-modify-write
we | s | Write, read-modify-write
Rws | s | Read, write, read-modify-write
SP Data of the address specified by the stack pointer
Default: Previous value
Initial value: RW4
E=dataZ: Spaecify a data value to be input from the

external sense c¢lip in-the following format:
Valid data value range: § to OFFH

Valid mask range: 0 o OXXXXXXXXY

Default: Previous value

fnitial value: OXXXXKXXXXY (binary mask

specification)

Programming note:

To trigger an event under the condition set with a BRA
command., the data memory event registers (BRAl teo BRA4)
must have been selected with the set event mode command

(BRM). For details, see Section 7.4.5.




Notes

1. When a break condition is specified in the next

instruction after the skip instruction has been

executed, if the break condition is satisfied.,

the program does not break. The condition set

is neglected.

Example:
Loop:MOV A, @HL

2. For
BY.

@

INCS A

BR Loop

MOV X, A ~<— |f the break condition is
set at this point., the
program does not break.

MOV XA, @HL <~— In this example., set the
break condition at this

point.

real~time execution under a break point (RUN

a program breaks as follows:

When the break condition is R4 or R8., a
program breaks after a break condition is
satisfied and the next instruction is

executed.

When the break condition is W4 or W8, a
program breaks after the break condition is
satisfied and the next two instructions are
executed if the first instruction is a one-
byte instruction or after the break
condition is satisfied and the next one
instruction is executed if the instruction

is a fwo~ or three-bvyite instruction.



Examples:

(a) Setting event conditions

This sample program sets conditions in BRA1l te BRA4

so that evenis are detected when data memory

addresses Ol100H to 0103H are accessed,

brk:0>BRA 1 MA=010Q V=00001111Y ¢=wg [l )
brk:
brk:0>BRA 3 MA=0102 V=QAH C=wg [l
brk:0>BRA 4 MA=0103 V=01QH C=wg [J
brk:0>BRM BRAI BRAZ BRA3 BRA4
brk:0>RUN B
_

Q) The following contents are set in BRA1l as an
event detection condition.
Data memory address: O100H (hexadecimal)
Data memory value: Q0001111Y (binary)
Memory access condition:
Valid bits: 8 bits
| /0 mode: Write, read-modify-write
) The following contents are set in BRAZ as an
event detection condition.
Data memory address: O101R (hexadecimal)
Datz memory value! O000XXXXY (binary mask
specification)
Memory access condition:
Valid bits: 8 bits

| /0 mode: Read, read-modify-write

©®@ ©@ ® @ ® ©




® The following contents are set in BRA3 as an
event detection condition.
Data memory address: 0102H (hexadecimal)
Data memory value!: O0AH (hexadecimal)
Memory access condition:
Valid bits: 8 bits
1/0 mode: Write, read-modify-write
@ The following contents are set in BRA4 as an
event detection condition.
Data memory address: O0103H (hexadecimal)
Data memory value: O10H (hexadecimal)
Memory access condition:
Valid bits: 8 bits

/0 mode: Write, read-modify-write
® The event conditions set in BRA! to BRA4 are set
in the event mode register {(BRM). This setting

validates the event conditions.
C) This specification starts emulation at the

current program address.

(b) When the subcommand and later elements are omitted

When the subcommand and later elements are omitted.

the set contents of BRA!l to BRA4 are displaved.

{ ™
brk:0>BRA
BRAT : MA=0XXXH V=OXXXXXXXXY  C=R8  E=0OXXXXXXXXY
BRAZ : MA=0XXXH V=0XXXXXXXXY  C=R8  E=0XXXXXXXXY
BRA3Z : MA=0XXXH V=OXXXXXXXXY  C=R8  E=0XXXXXXXXY
BRA4 : MA=OXXXH V=OXXXXXXXKY  C=R8  E=0OXXXXXXXXY
S

@ The subcommand and later elements are omitted.
@ The contents of BRA1 to BRA4 are displayed.



(c)

When-the operands and later elements are omitted

When the operands and later elements are omitted, the

system enters the menu mode. Thus. event conditions

can be set in the interactive mode.

~

® 0 060 o

©

\
brk:0>BRA 1
MA OH.DFFFH = DXXXH
V 10001Y =

4bit D-mem Read (R4)

4bit D-mem Write (W4}

8bit D-mem Read (R8)

8bit D-mem Write (W8)

4bit D-mem Read/Write (Rw4}

8bit D-mem Read/Write (RW8)

Stack Pointer Access (SP)

cC ws = Rg I
E OXXXXXXXXY =
brk:0>
_ ),
® The operands and later elements are omitted.
@ The memory address is changed to an address for
the mask specification.

@ The data value is not changed.
@ The guidance for the statuses is displayved.
® The status is changed from W8 to R8.
®  The external sense clip data value is not changed.



7.4.4 Display event information command (BRK)

Format 1

General format

BRK

brk:n> 0

emu:n> 0 trecin> X

Function:

The BRK command displays the previous break source., trace

stop source, and the contents of an event condition

register for real-time emulation,

(a)

(b

(¢)

Operation mode and display contents

The contents of the event information to be displayved

depends on the system operation modes.

Emulation mode: The trace stop source is displayed.

Break mode: The break source is displaved.
Register displayed

The contents of the following event condition

registers are diselaved.

BRAT. BRAZ2, BRA3, BRA4, BRS!., BRS2

Guide break

The |E-75000-R has the function to cause a break
forcibly when the function which the target device

does not have is executed.



O cDM: Guard data memory _
When the data memory which is not specified is

accessed

® GDSP: Guard stack pointer
When the stack pointer which is not specified is

accessed

@ GDR: Guard register
When the register which is not specified is

accessed

@ G6DI0: Guard /0
When the mode register 1/0 area which is not

specified is accessed

Programming:

Enter the command only.

Examples:

(al

Displaying a break source

This sample program displays a source when a break is
caused under the event condition set in BRAZ in the

break mode.



r

—
brk:G>BRK b4
Event Register Information )
(ena) BRA1:MA=123, 346H V=OXXKKXXKXY C=RW8 E=0XXXXXKXXXY
(dis) BRAZ:MA=LABELOO1. LABELOOZ V=1Y¥ C=R4 E=11Y
(dis) BRAZ:MA=OXXXX1XXOXXY V=1XXY Cc=Ws E=1XXXY
(dis) BRA4:MA=0XXXH V=0XXXXXXXXY  C=RW4 E=0XXXOXXXY
(dis) BRSt:Sequential
PA=LABELDQ3 E = OXMXXHXAKY
PA=OXXXXTXHHXXXKRRARANT  E=DXXKKXXKXY
PA=0XXXXH E=11Y
(dis) BRSZ2:PA=0XXXXH E=0XXXXXKAXKY
BREAK CAUSED BY BRAI _J
\

Specification to display the event information

® o

The contents of the data memory event registers
(BRAT to BRA4) are displaved.
® The contents of the program memory event
register (BRS1) is displayed,
S (Sequential): A set condition with up to four
roints can be displaved.
P (Parallel): A set condition with up to
seven points can be displaved.
@ The contents of the program memory event
register (BRS2) is displaved.
Only one event condition can be displaved.
® The event condition register name and the break
source are displaved.
Register: BRAI, BRA2, BRA3., BRA4., BRS!, BRS?
Source: GDOM, GDSP. GDR. GDIO., STP



Whether each event condition register is valid or not
as an event detection condition {each register is set

in BRM or. not) is displaved.

(ena): Valid (set in BRM)
(disg): Invalid (not set in BREM)

(b) Displaying a trace stop source

This sample program displays a source when a break is

caused under the event condition set in BRSS! in the

emulation mode.

' I
emu : 0>BRK Q)
Event Register information
(dis) BRA1:MA=123, 346H V=0XXXXXXKXY  C=RW8 E=DXXXXKKKXY C)
(dis) BRA2:MA=LABELOO1., LABELOQOZ Vv=]Y C=R4 E=11Y
(dis) BRAZ:MA=DXXXX1XKKXKXXXY V=1XXY C=Wa8 E=1XXXY
(dis) BRA4:MA=0XXXH V=0XXXXXXKXY  C=RW4 E=0XXXXXXXXY
_ (ena) BRS1:Sequential €))
PA=LABELQOO3 E=0XXXXKKAXY
PA=OXXXKTXXARKXKKKHHKY  E=0XXXKKKXXXXY
PA=0XXXXH E=11Y
(dis) BRSZ:PA=0XXXXH E=0XXXKAXKKY @
| TRACER STOPPED BY BRSI ®
_/
Q)] Specification to display the event information
) The contents of the data memory event registers

(BRA1 to BRA4) are displaved.
® The contents of the program memory event
register (BRS1}) is displaved,
S (Segquential): A set condition with up to four
points can be displaved.
P (Parallel): A set condition with up to

seven points can be displaved.



@ The contents of the program memory event
register (BRS2) is displaved.
Onlvrone event condition can be displayed.

® The event condition register name and the trace
stop source are displayed.
Register: BRAIl., BRAZ. BRA3., BRA4, BRS1, BRSZ2
Source: GDM. GDSP, GDR., GDIO., STPT

Whether each event condition register is valid or not
as an event detection condition (each register is set

in BRM or not) is displayed.

(ena): Valid (set in BRM)
(dis): Invalid (not set in BRM)

7.4.5 8Set evenit mode command (BRM)

General format

Format 1 BRMI[ A BR?1L ABR?IL ABRIIL ABR?IL ABR?II A BR?)

brk:n> o emu:n> o trein> X

Function:

The BRM command integrates the event conditions set in the
event condition registers as the final event conditions

into the event mode register,

That is. the contents of the event condition registers
specified by a BRM command are valid as the trace or break

event detection condition.

Figure 7T-1 shows the general operation procedure from the

setting of event detéction conditions to the detection of

events.



Fig. 7T-1 Procedure to Set and Detect Event
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(a) When the operand is omitted, the event condition
register name selected in the current event mode

register (BRM) is displaved.

{b) When BRA3 and BRA4 are specified with an OUT command.
BRA3 and BRA4 cannot be specified with a BEM command.

Programming:

Operand

BR?: Up to six of the following event condition
registers can be specified.

BRAT. BRAZ2., BRA3, BRA4, BRS!. BRSZ2. OFF

Remark: When OFF is specified, the event
detection condition is invalidated and
real-time execution is not affected.

Initial value: BRS]

Default: When the operand is omitted. the event condition
register name set in the current event mode
register (BRM) is displaved.

Example:

Setting event condition registers

This sample program selects the four event conditions
which are set in the data memory event registers (BRAl! to
BRA3)Y and the program memory event register (BRS1) in the

event mode register (BRM).



— ™

Q6 @ 6 © 0

@

brk:0>BRA_1 MA=0100 V=000001111Y C=W8
brk:0>BRA 2 MA=0101 V=00COOXXXXY C=Rg b}
brk:0>BRA 3 MA=0102 V=0AH C=Wg il
brk:0>BRS 1 P 02000H 02500H,XXXX0000Y B
brk:0>BRM BRAI BRAZ BRA3 BRS1 [
brk:0>BRM &
BRA1 BRAZ BRA3 BRSI
brk:0>RUN B &
L _J
() The event condition is set in BRAI.
(@ The event condition is set in BRAZ2.
@ The event condition is set in BRA3J.
@ The event condition is set in BRSI.
& All the event conditions set in BRAl to BRA3 and BRS]
are selected in BRM.
® Specification to diselay the selected contents
{check)
@ The selected contents are displaved.
Specification to start emulation

7T.4.6 Set program memory event condition command (BRS)

Genera! formats

Format 1 BRS[ A 1] As] [ A addrx[.datall...
Ap

Format 2 BRS A2 [ A addrx[,datal]

[ A addrxl.datall

Radix addrx:H data:yY




Function overview:

The BRS command sets an instruction executed at a
specified program memory address or data input from the

external sense clip, as a condition to trigger an event.

For example., when the program passes through the address
specified in a BRS command., a break mayv be caused or trace

data may be output.
Programming note:

1. When a break condition is set in the following
instructions, if the break condition is satisfied, a
program breaks afier an instruction which is next to
the instruction with the break condition is executed.
When the following instructions are set consecutively.
however. under the same conditions stated above., a
program breaks after an instruction other than the

following instructions is executed,.

SET1 OFBX (El OFBX)
CLRY OFBX (Di OFBX)
SEL OMBX

Example:

@ CLR1 0FBZ2.3 -~<— Where a break condition is set
MOV A, #0H —=— Where a program breaks

@ SET! O0OFB4.3 -— Where a break condition is set
SET!1 O0OFB5.0
SEL OMBO

MOV A, #0OH <— Where a program breaks



2. When a break condition is set in an instruction which
is skipped, a program breaks if the instruction is

skipped and not executed.

3. When a break condition is set in the next instruction
after a skip instruction is executed, if the break
condition is satisfied, a program does not break. The

condition is neaglected.

Example:
Loop:MOV A, @HL

INCS A

BR Loop
MOV X, A ~— |f a break condition is set at

this point, a program does not
break.
MOV XA, @HL -— In this example., set a break

condition at this point.

(1) Setting multiple events

Format 1 BRS[AI][AS} [ A addrx[.datall...

AP - [ A addrxl[,datal)
Radix addrx:H data:y
brk:n> 0 emu:n> 0 trein> X




Function:

Sets specified program memory addresses and specified data
values to be input from the external sense clip in the
event condition register having the number (1) specified

in subcommand 1 as-the event detection condition.

Events are detected in the order specified in subcommand
2. Up to four sequential events or up to seven parallel

events can be set at a time.
Programming:
(a) Subcommand 1

Specify the number (1) of a prooram memory event

condition register,
{b) Subcommand 2

Specify the order in which events are detected.

S: Sequential event detection specification
When the orogram is executed in the order

specified in the operand. events are detected.

P: Parallel event detection specification
When the program executes either of the

conditions specified in the operand. events are
detected.

(c) Operands

Speciiy events to be detected. The number of
specifiable events varies with the detection mode

{sequential or parallel).



addrx: Specify the address of a program for event

detection.

Valid address range: O to OFFFFH

Valid mask range: 0 to OXXXXH

Number of events: Up to four {sequential)l

Up to seven (paralletl)

data: Specify a data value to be input from the external
sense clip.
Valid address range: O to OFFH
Valid mask range: 0 to OXXXXXXKXXY
Number of events: Up to four (sequential)

Up to seven (parallel)

{2) Setting a single event
Format 2 BRSI A 21 [ A addrx[,datall
Radix addrx:H data:yY

brk:n> o emu:n> o trcin> X

Function:

Sets z specified program memory address and a specified
data value to be input from the external sense clip in the
event condition register having the number (2) specified

in subcommand 1 as the eveni detection condition.

Oniy one event condition can be set. This format is used

to set the start and end addresses for section tracing.



Programming:

{a) Subcommand

Specify the number (2) of a program memory event

condition register.

{b) Operands

Specify events to be detected.

specified.

addrx:

data:

Only one event can be

Specify the address of a program for event

detection.

Valid address range: Q0 to
Valid mask range: 0 to
Number of events: One

Specify a data value to be

sense ¢lip,

Valid address range: 0 to
Valid mask range: 0O to
Number of events: One

OFFFFH
OXXXXY

input from the external

OFFH
112,9.9.9.9.4.9.9.9 4



Examples:

(a) Specification for multiple events

This sample proagram specifies multiple events as the

break conditioen in the program memory event register
(BRS1).

brk:0>BRS 1 P 2000 2500H, OXXXX000QY & )
brk:0>BRM_BRS]
brk:0>BBS-
BRS1: Parallel
PA=2000H E=0OXXAKKKKXY
PA=2500H E=0XXXX0000Y
BRSZ2: PA=DXXXXH E=0XXXXXXKXXY
brk:0>RUN B
.

The event condition is set in BRSI.

The event condition set in BRS1 is selected in
BRM (the detection condition is settled).
Specification to display the selected contents
(check)

® ©® 000

Specification to start emulation

®



(b) Specification for a single event

This sample program sets the section trace start and

end points in the program memory event registers
(BRS1 and BRSZ).

-\
brk:0>BRS 1 S 20004 [
‘brk:0>BRS 2 3nogy [
brk:0>IRY E BRS1 [
brk:0>IRY D BRS2 &
brk:0>IRM TRY
brk:0>RUN N
__ J
Q) The start address is set in BRSI.
@ The end address is set in BRS2.
@ The trace valid point (start point) is set in
BRS1.
@ The trace invalid point (end point) is set in
-BRS2.
C) Specification for section tracing
® Specification to start emulation

©@ ©@ ® ®@ ® O



T.4.7

Set checkpoint command (CHK)

General formats
Format 1 CHK [ABR71 [ABR?]1 [ABR1] [ABR?] [ABR?] [ABR?1 [AREG]
Format 2 CHK [ABR?1 [ABR7)[ABR?] [ABR?] [ABR?] [ABR?] [ASPR] [ASPRI

Format 3  CHK [ABR?]1[ABR?1[ABR?}IABR?I{ BR?1IABRY] [Aaddr] [Aaddr]

IASPR] [ASPR]
[ASPR]

[Laddr]) [naddr]
{Aaddr]

.....................................................

Operand 1 Operand 2

Radix

addr:H

Function overview:

The CHK command stops real-time execution started by a RUN
command when it detects the contents of an event condition

register specified in operand 1, in which checkpoints are

set. Then it writes the check data specified in cperand 2
to the trace memory. The check data are contents of
general register, special register, or memory. After

that, this command restarts real-time execution.

(a) During real-time execution DLY (the interval between
an event detection and a2 break)., check data are not
written to trace memory even if check conditions

specified by the CHK command are satisfied.

(b) If no operand is specified, currently selected

checkpoint and check data are displaved.

(¢} The user can check the data written in trace memory

using a display trace data command (TRD).



(1) Sp
be

(d) When BRA3 and/or BRA4 is specified by the QOUT
command, the CHK command cannot specify BRA3 and/or
BRA4

Programming note:

(al [t is necessary to have checkpoints already set in

the event condition registers.

(k) When a condition which is set with the CHK command is
satisfied at the time when an interrupt occurs., the
CHK command is processed first., and then the
interrupt is processed. When there are conditions of
the CHK commands consecutively under the same case
stated above., the consecutive CHK commands are

processed first, and then the interrupt is processed.

Remark: See Section 7.4.39 for the screen display image.

ecifying that check data of contents of general register

ocutput

Format 1 CHK [ABR?1 [ABR?1 [ABR?] [ABR?] IABR?] [ABR7] [AREG!

brk:n>

o emu:n> o trein> X

Function:

Wr

ites the contents of general register to trace memory as

check data when any one of event detection conditions

se

fected in operand 1 is satisfied.



Programming:

(a)

(b2

Operand 1

Select event condition registers in which checkpoints

are set.

BR?: Specify up to six names of event condition

registers (si%x points).

BRA1, BRAZ. BRA3., BRA4, BRS1., BRSZ2., OFF

Operand 2

Specify the representative name of the general register

of which contents are to be output as check data.

REG: Specify REG.

Contents of the following registers and flags can

be output as check data.

But selection of registers depends on the target

devices,

XA, HL, DE, BC (pair register)
XA', HL', DE', BC'

SP (including SBS)., PC.

RBS {(control reglister). MBS

CY. RBE. MBE. ISTO (flag)., IST!



{2) Specifving that check data of contents of special register

be output

Format 2 CHK [ABR?] {ABR?] [ABR?1 [ABR?] (ABR?1 [ABR?]

....................................

Operand 1

[ASPR1 [ASPR? IASPR] IASPR] IASPR]

...............................

Operand 2

brk:n> ° emu:n> 0 trcin> X

Function:

Writes the contents of special registers specified in oper-
and 2 to trace memory as check data when anv one of event
detection conditions selected in operand 1 is satisfied.
Programming:

{a) Operand |

Select event condition registers in which checkpoints

are set.

BR?: Specify up to six names of event condition

registers (six points).
BRA1., BRAZ. BRA3, BRA4, BRS1. BRS2. OFF

{b) Operand 2

Specify the special registers of which contents are to

be outeut as check data.

SPR: Specify up to five names of special registers.



(3) Specifving that check data of contents of data memory be

ocutput

Format 3 CHK [ABR71 [ABR?] [ABR?1 [ABR?] [ABR?1 [ABR?]

....................................

Operand 1

fAaddr) [Aaddr] [Daddr] [Aaddr] [Aaddr]

...................................

Operand 2

Radix addr:H

brk:n> 0 emu:n> 0 trcin> ¥

Function:

Writes the contents of the data memory specified in operand

2 to trace memory as check data when any one of event

detection conditions selected in operand | is satisfied.
Programming:

(a) Operand 1

Select event condition register in which checkpoints

are set.

BR?7: Specify up to six names of event condition

registers (six points).

BRA1, BRAZ., BRA3. BRA4, BRS1., BRSZ. OFF



(b)Y Operand 2

Specify the data memory address to be output as check

data.
addr: Specify up to five addresses of the data memory.
No mask can be specified.
Valid address range: -Depends on the target
devices.
Example:

(a) Specifving that check data of contents of a general

register be output

This sample program selects BRAl and BRAZ as
checkpoints and specifies that the contents of the
current general register be written as check data teo

trace memorvy.

brk:0>BRA 1 MA=0100H V¥=71110000Y C=W8 , )

brk:0>BBA_Z MA=0101H V=00001111Y C=W8

brk:0>CHK _BRAL BRAZ2 REG

® ® 0

brk:0>RUN N

Checkpoints are set in BRA1.
Checkpoints are set in BRAZ.
BRA1 and BRA2 are selected and the contents of

general register are specified to be output.

® @O0

Emulation is started.



(b) Specifving that check data of contents of a data memory
be output

This sample program selects BRS1 as a checkpoint and
specifies that the contents of the current data memory

be written as check data to trace memory.

@ 6 0 6

brk:0>CHK [ ™
BRA 1 BRA2 REG
brk:0>BRS 1 P DZ2000H 02500H
brk:0>CHK BRS! 0100H 02004 0123H
§ brk:0>RUN N J

Currently selected checkpoints are checked.
Currently selected checkpoints are displayed.
Checkpoints are set in BRST.

BRS! is selected and the contents of data memory

are gspecified to be ocutput.

@ ®d0

Execution of emulation is started.

7.4.8 Select clock command (CLK)

General format

Format 1 CLK|[ AU
A

brk:n> 0 emuin> X trcin> X




Function:

The CLK command selects a ¢cleck in the target svstem or in
the |E-T5000-R as a clock source.

~If no operand 1s specified, the name of currently set

clock is displayed.

Programming:

Operand

Specify the clock to be selected in the operands.

U: Select the clock in the target svstem.
|: Select the cloeck in the 1E-T5000-R.

Programming note:

When a clock source is selected, the system automatically

execuies the RES command,

Example:

Changing clock source

This sample program changes the clock source froem the

currently set clock in the |E~TH000-R side to the clock in

the target svstem.



~

L

brk:0>CLK B
IE

brk:0>CLK Y B

brk:0>CLK

User

7.4,

Currently selected clock

Currently selected clock

is checked.

is displayved.

Clock in the target svystem

is selected.

® 6

®eEo

Result is checked.

89 Create command file command (COM)

General formats
Format 1 COML A d:filel
Format 2 COMI A LST:]
Format 3 COML A COM: ]

Function overview:

The COM command opens a file on the floppyv-disk drive or a
list output device specified

And

in the operand to create a

command file. it closes these opened devices or

files,

Output to a command file is started or stopped in the

following procedures.

b3



Q) Starting output of a command file

Enter the *0 key while the system is in the command
input waiting status. The commands entered after

this line are output to a file or a list device.

@ Stopping output of a command file
Enter the *“0 key while a command file is outpuft and
the svystem is in the command input waiting status.
Output of commands to a file or a list device is

stopped from this line.

(1Y Specifying that a floppy-disk drive file be opened

Format 1  COMI[ Ad:file)l

brk:n> 0 emu:n> 0 tre:n> 0

Function:

Opens the file on a floppvy-disk drive specified in the

operand to create a command file.

I1f the name of the file is already present., the following

processes are performed according to the specification of

file attributes.

(a2} When the file attributes are DIR and R/W

The svstem displays the following message and allows
the user to select to delete the existing file and

create a new command file or to retain the existing

file unchanged.



File already exists. Delete? (Y or N) .

Y: Delete the existing file and create a new command
file,

N: Retain the existing file unchanged.

(b)Y When the file attribute is SYS or R/O

The svstem displays the following message and iohores

the command.

File already exists.

Programming:

Operand

Specify the floppy-disk drive number to be opened and the

file name.

d: Specify the floppv-disk drive number.

A: Floppy~disk drive-A

Floppy~disk drive—-B

file: Specify the file name.

O 000000 SRAN

—— Extension: 3 characters

File name: 1 - 8 characters
(First character must be an

alphabetic character)



(2) Specifying that a list device be opened

Fermat 2 COML A LST:]

brk:n> 0 emu:n> 0 trein> o

Function:
Opens a |list device specified in the operand to output
commands and data. 1f the list device is beino used by

another process., the message indicated below is displaved

and the command is ignored.

List device is used by other process.
Programming:

Operand

Specify LST:.

(3) Specifving that a command file output device be closed

Format 3 COMI A CON:)

brk:n> 0 emu:n> 0 trcin> 0

Function:

Closes the opened file on a floppy-disk drive or the opened

list output device.



Programming:
Operand
Specify CON:.
Example:

This sample program creates an command file in a file on a

floppy—-disk drive.

Command |lines () P CDJp CD, and C) are output to the

command file.

4 ~ A
brik:0>COM B:SAMPLE.STR [ 0]
brk:O>MEM £ 0, IFF 1. 2, 3. 4, 5, 6, 7 @
brk:0>MEM D 010X ®

0100 01 02 03 04 05 06 O7...
brk:0>BRA 1 MA=100 @
brk:0>BRM BRAI ®
brk:0>IBM ALL M ®
brk:0>m @*

L -y

A file named SAMPLE .STR in drive B is opened.
EntEF A Then enter MEM F 0. 1FF ]I 2, 3, 4. 51 B,
7E.

C) to () and the result are output to the command
file.

Enter 0. Close SAMPLE.STR.

QEE®E ®OC

¥ 0 is not displaved on the screen.



7.4.10 Manipulate coverage measurement command (CVD)

General format
Format 1 cvDl A DI [partition]
Format 2 CVD[ A K]

Radix partition:H

Function overview:

The CVD command displavs and deletes (or initializes) the
result of coverage measurement. To initialize means to

return to the status before execution of coverage

measurement.

The resuflt of a coverage measurement is indicated by the
following identifiers. Those identifiers indicate on
which part of the target program the emulation is

performed., and on which part it is not performed.

ldentifi ' cabyte dis
er Meaning 64-bvte display

X Execution out of the range of 1
coverage measurement

X Executien within the range of 3
coverage measurement

Non-execution within the range 2
of coverage measurement

A Non-execution out of the range 4
of coverage measurement

Remark: For setting the coverage measurement range. see
Section 7.4.11.



Programming note:

Coverage measurement is performed on the range specified
by the set coverage measurement range command (CVM). It
Is necessary to have set the range before coverage

measurement is performed.

(1) Specifving that the result of coverage measurement be
displaved
Format 1 cvDl A D) [partition]

Radix partition:H

brk:n> 0 BMU N> X tre:in> b

Function:

Displays the resuilt of coveragse measurement of a program
memory represented by its start and end addresses. These

addresses are specified in the operand.

The result is displaved in unit of one byte. S0, one byvte
cof obiect code is displaved as corresponding to one
identifier (any of X, X, .., A).

(a) If subcommand and subsequent operand are not specified.
the svstem displays the result of measurement on
program memory starting from address 0 to address
OFFFFH. In this case, it is displaved in unit of 64
bvtes. That is, one identifier is displaved for

corresponding 64 bvtes of the ochject code.

(bl I1f no operand are specified, the system performs the

same operation as above.



Programming:
(a) Subcommand
D: Specify D,

(b) Operand

partition: Specify the result of coverage measurement
to be displaved in the start and end

addresses.

XXXX , XUXX

T——- End address

Start address

(2 Specifying that the resuit of coverage measurement be
deleted

Format 2 CVD Ak

Function:

Deletes the identifiers of a coverage measurement result.
and returns the target program to the status in which the

emulation has not been performed.

So. measurement identifiers "X" is changed into "A", "X" is

changed into ".".



Programming:

Subcommand

'l

K: Specify K.
Example:
(a) Specifying that the range of coverage measurement
result be displaved
This sample program displays the measurement result of
a program memory of which range is indicated by the
start address (address 100H) and the end address
{address 1FFH).
"\
brk:0>CVD D 100, 1FF ®
addr 0 Lo P 30 ®
Q100 kORI . ... i i i e e e e e Xk
0140 KKK KRR R K L L . . i i et e et e e e Fokokk C)
D180 KKK KKK, . . ottt i i et i e e et e e e e e
DBC0 ottt e e e e @
brk:0>W
J
() Addresses 100H -~ 1FFH are specified to he
displaved.
(@ The measurement result is displaved in unit of one
bvte.
@ The range where emulation has been executed is
displaved.
@ The user can check that the measurement has been

done to the address 18A (it was not executed after
18A) .



(b)

Specifving that the result of coverage measurement on

the whole memory be displaved

This sample program displays the result of measurement
on whole program memory in unit of 64 bytes by not

specifving the subcommand and cperands.

brk:0>CVD @
addr 000 100 200 300 400 ...vuurvvrnennneennnnnennnnn FOO ®@
0000  RRRRKERRKICKIRAEKEKEKEK L e e e KRk
1000 B & 3 & 3 3 3. 3.
- 11
FOQO
brk:0>H
”y
C) The CVD command is entered without specifving
subcommand and operands.
®@ After this line, the measurement result is
displaved in unit of 64 bytes.
(The user can check that the measurement has been
executed from address 0 to OFFF and from address
1100 to 12FF1} .
(c)

Specifying that the result of coverage measurement be
deleted

This sample program deletes the result of coverage
measurement. The measurement identifiers "X" (Already

executed) is changed into "." (Not executed).



brk:0>cvD K B @

brk:0>M
(D The result of coverage measurement is specified to
be deleted.
7.4.11 Set coverage measurement range command {(CVM)

General

Format i CYMI A Al [partition]
Format 2 cvMI A DI

Format 3 cvMI A K1 Ipartition]

formats

Radix

partition:H

Function overview:

The CVM command sets the range of coverage measurement.

displavs that range. or cancels the range setting.

The coverage function of IE-T5000-R is called CO
coverage. This is a function to add identifiers to the
portion of target program where a real-time emulation was
executed by a RUN command. By these identifiers., the
user can easily determine on which portion of target
program the emulation has been executed, on which portion
it has not been executed., or whether the portion is out

of the range of emulation.



[dentifier Meaning

X Execution out of the range of
coverage measurement

* Execution within the range of
coverage measurement

Non~execution within the range
of coverage measurement

A Non—-execution out of the range
of coverage measurement

Remark: To check the contents of the result of coverage

measurement, use a CVM command. See Section
T.4.10.

(1) Setting or adding a coverage measurement range

Format 1 CVMI A Al [partition)

Radix |-partition:H

brk:n> 0 gmuin> X trecin> X

Function:

Sets or adds the range of coverage measurement of a program
memory represented by its start and end addresses specified

in the operand.

|f subcommand and subsequent operand are not specified., the
command performs the same function as the display coverage

measurement range command (CVMD) .



Programming:
(a) Subcommand

A: Specify A.
(b) Operand

partition: Specify the range of coverage measurement

by the stari and end addresses.

XXX s XXXX

T——— End address

Start address

(2> Displaving the range of coverage measurement

Format 2 CYML A DI

brk:n> ] emu:n> X trocin> X

Funciion:

Displavs the range of coverage measurement.

When it is immediately after loading of an obliect., the

loaded area is set as coverage measurement range,

Programming:

Subcommand

D: Specify D.



(3

Canceling the range of coverage measurement

Format 3 CVML A K1 [partition]

Radix partitition:H

brk:n> 0 emu:n> X trein> X

Function:

Cancels the range of coverage measurement of a program

memory represented by the start and end addresses specified
in the operand,

|f no coperand is specified, the whole program memory
(addresses 0 - OFFFFH) is canceled from the coverage
measurement range.

Programming:

(a) Subcommand

K: Specify K.

(b)Y Operand

partition: Specify the range of coverage measurement
to be canceled in the start and end

addresses.

KEXXXK , XXXX
T—— End address

Start address



Example:

(a} Setting the range of coverage measurement

This sample program sets ranges of coverage measurement

of a program memory indicated by the start address

(address OH) and end address {(address 1FFFH). Then it
adds ranges 3000 - 3FFFH and 5500 -~ SFFFH.

‘\
brk:0>CYM A 0. 1FFF ®
brk:0>CVM A 300Q. 3FFF @
brk:0>CVM A 5500, SFFF O
brk:0>M

,

(D Addresses OH - 1FFFH are specified as a

measurement range.

@ Addresses 3000 - 3FFFH are added to the
measurement range.

@ Addresses 5500 - SFFFH are added to the

measurement ranges.

(b) Specifvying that the coverage measurement ranges be

displaved

This sample prooram displavs the ranges of coverags

measurement set in {a) above so that the user can check

it.



brk:0>CVM D . @)
0000, 1FFF 3000, 3FFF 5500, 5FFF ®

brk:0>M

(D The coveragse measurement ranges are specified to
be displayed.

@ The ranges are displaved.

(¢} Specifying that the coverage measurement ranges be
deleted

This sample program deletes the ranges of coverage
measurement set in (a) above so that the user can check
it.

brk:0>CVM K 3000, 3FFF [ W
brk:0>CvM D [l
0000, iFFF 5500, S5FFF
brk:0>CVYM K
brk:0>cyM_n &

nathing

@ © 6 © o 6

brk:0>M

€ Addresses 3000 - 3FFFH are specified to be deleted
from the measurement range.

@ The coverage measurement range is specified to be
displayed,

® The currently set rances are displayed.



@ The whole memory is deleted from the measurement
range.

® The coverage measurement range is displayed and
checked.

® The message to show that no range is set

7.4.12 Disassemble command (DAS)
General format
Format 1 DAS[ A addr }
Apartition
Radix addr:H partition:H
brk:n> | o emu:n> X trcin> X

Function:

The DAS command converts (disassembles) the obiect code
of the specified program memory intoe mnemonics of the THX

Series and displays them on the screen.

Using this and an assemble command frees the user from
reading complicated machine languages and facilitates the

modification and correction of programs.

(a) Disassembling the instruction sets

The instruction sets and the names of the SPR

reserved words which can be disassembled depend on

the target devices.



(b)

(ec)

(d)

(el

Disassembling data

In case of disassembliing the instructions to
manipulate a data memory. svmbol conversion is
performed only when the following conditions are all

satisfied.
(D There is a symbol of data attribute (D).

@ The higher 4 bits of the value of the symbol
above are equal to the value specified by the

BNK command.

® The lower 8 bits of the value of the symbol are
same as the data memory address specified in

the operand of that instruction.

Ih address specification, the instructions are

disassembled and displaved.

In partition specification., the data indicated by
the start address and end address are disassembled

and displaved.

I f no operand is specified, 12 instructions
immediately after the line at which the former
disassembling terminated are disassembled and

displaved.



Programming:

Operands

addr: Specify the start address of disassembling.
Valid address range: 0 - OFFFFH

partition: Specify the range to be disassembled by the

start and end addresses.

XAXX YYYY (XXXX<YYYY)

End address

Start address

XXXX: 0O - OFFFFH
YYYY: 0 - OFFFFH

Example:

This sample program disassembles a program memory

starting from address 100H.



brk:0>DAS 100 [ @
Addr Code Label Mnem. Operand
0100 8AD9 MOV X, #0000H @
0102 71 MOV A, #0001H
0103 QA2F MOV B, #0002H
0105 SA3E MOV C.#0003H
0107 SA4D MOV D. #0004H
0109 QABC MOV E, #0005H
O10B 9ABB MOV H. #0008H
010D QATA MOV L.#0007TH
010F 60 NOP
0110 60 NOP
brk:0>M
\_ A/

() Program memory from address 100H is specified to be
disassembled,

@ Disassembled result from address 100H is displaved,

7T.4.13 Display directory command (DIR)

General format

Format | DIRL A filel

brk:n> o emu:n> o trcin> 0

Function:

The DIR command displavs all contents of the directory of

current disk drive or the directory of a file.

|f no orperand is specified, all contents of the directory

of current disk drive are displaved.



Programming:

Operand

file: Specify a file name,

Example:

This sample program displays the

directory of the current drive.

contents of the

~
brk:0>DIR &
Diréctory=A:¥SS
<, > <, > COMMAND COM
IET5000 HLP |ET5000 EXE ASMO1 DAT
SAMPLE3 EXE SAMPLE MAC ERROR EXE
DISPLAY EXE EXTERNAL MAC FILE LST
brk:0> M
_

SAMPLE1 EXE SAMPLE2 EXE
ASMOZ2  DAT DEMO1  EXE
ERRSUB EXE DUMP EXE

7.4.14 Set event detection point command

(DLY)

General format

Format 1 oLY | AF
AM
AL

brk:n> 0 emu:n> 0 trocin> X




Function:

The DLY command sets the trace stop timing for an event
condition detection during execution of a real-time

emulation.

There are following three relationships between the event
detection points (trigger points) and the trace
information which is to be output to the trace memory.

The user can select any one of these three relations.
(a) Setting F (First)

The event detection point is seft at the beginning of

the trace memory.

When event is detected, the trace data which were
output immediately before the detection are
discarded and the trace data at the time of the
event detection (the trigger frame) are output at
the beginning of the trace memory. Then the output
of the trace data is continued until the trace stops

when the trace memory becomes full.

The user can check the trace data after the trigger

frame.
(b)) Settina M (Middle)

The event detection point is set at the middle of

the trace memory.

The trace data at the time of the event detection
(the trigger frame) are set at the middle of the
trace memory. Tracing is stopped when the latter

half of the trace memory becomes full.



(c)

The

The user can check the trace data before and after

the event detection point.

Setting L (Last)

The event detection point is set at the last of the

trace memory.

When event is detected, the trace data at the time
of the event detection (the trigger frame) are
output to the trace memory and the svstem

immediately stops the tracing.

The trigger frame is output at the end of the trace
memory.

The user can check the trace data before the trigger

frame.

relationships described above are illustrated as

shown below.

Trace
memory

Fig. 7T-2 Points of Trigger Frames

First Middle Last
Trigger j {
frame

7 t
i i i
| 1
1 - T
, Trigger i
1 frame
| 1
! i f
t i
i . Trigaer
! frame




{d}) Specifying ne operand

If no operand is specified, the setting status of

event detection point is displaved.

Programming:

Operands

F: Specify the event detection point at the beginning of
the trace memory.

M: Specify the event detection point at the middle of
the trace memory.

L: Specify the event detection point at the last of the

trace memory,
Example:
This sample example displays and checks the currentiy set

event detection point, then sets it at the middie of the

trace memory and displavs its contents.

7

—

—~
brk:0>DLY .

FIRST
brk:0>DLY M

brk:0>DLY

©@® 6 0

MIDDLE

brk:0>H

Current setting is specified to be displtayved.
Current setting is displaved.

The event detection point is set at the middle of
the trace memory

Current setting is specified to be displaved.

@® ©OO

Current setting is displaved.



7.4.15

Run DOS command command (D0OS)

General format
Format 1 DosS
brk:n> 0 emu:n> o trein> 0

Function:

The DOS command temporarily transfers control to the
operating system (DOS) without terminating the IE-7T5000-R
control|l program. By this means., various command

functions can he available.

To return control to the |E-7TB000-R contrel program., use

the EXIT command of the operating system,

Programming:

Enter the command only.

Programming notie:

Do not insert nor extract a floppy disk while the control
has been transferred to the operating system by this
command, Otherwise. the contents of the floppy disk may

be destroved.

This function can be available only when COMMAND.COM is
executed. Retrieve COMMAND.COM from the data of COMSPEC
at first. If it is not found., refer to the PATH data.
then retrieve COMMAND.COM.



| f COMMAND.COM is found in the retrieval., use the
COMMAND . COM. If it is not found., vou cannot use this

function.

Example:

This sample program transfers control to the operating
system through the DOS command., uses various operating
system commands, then returns control teo the IE-TB000-R

control program.

brk:0>pOS [l | ) @
A>T 1M @
A:»EE]I ®
L brk:0> - @

(1) Specified that control be transferred to the
operating svstem.

@ A prompt of the operating system is displaved and
the commands of the operating system become
available.

Specified that control be returned from the
operating system to the [E-75000-R control program.

() The control is returned to the |E-T5000-R control
program, and a prompt of the |E-T5000-R control

program is displaved,



7.4.16 Exit contro!l program command (EXT)

General format

Format 1 EXT

brk:n> 0 emu:n> X trcin> X

Function:

The EXT command terminates the processing of the

|[E-75000-R control program and transfers control to the

operating system (DOS).

When terminating a job, alwavs use this command.

Programming:

Enter the command only.

Programming note:

(a) To terminate a job., alwavs use this command.

(b)Y This command can be used in the break meode onlyv.

Example:

This sample program finishes all the debugging work, and

returns control to the operating system.



brk:0>EX]

A>
) Specified that control be returned to the operating
system (DOS).
() Control is returned to the orperating svystem., and the
operating svstem diselays the prompt.
7.4.17 Display command history command (H!S)

General format

Format 1 HIS

brk:n> 0 emu:n> 0 trcin>

Function:

The HIS command displavs and reexecutes the commands

stored in command history memory.

(a) Displaving commands

This command displays commands stored
memory.,

in history
reading them while adding numbers to them

sequentially from the oldest to the latest.

Since history memory contains up to 20

commands including the

linhes of

latest command., the HIS

command can display up to 20 lines.



G

(b)

Reexecuting a command

The commands stored in history memory can be

reexecuted after being called up as follows.

(i) Calling by number specification

To call up a particular command, follow the

format below.

In <cr> {n: Command number)
{(ii?> Calling the latest command
To call up the latest command., follow the

(i

format beiow.

Il <gr>

ii) Reexecuting the command

After the called command is displaved, the

cursor is displaved at the end of the command

[ine.

Then, enter <cr>.

Programming:

Enter

the command only.



Example:
(a) Displaving the contents of command history

This sample program displays the commands stored in

command history memory.

I

brk:O:-E]S h
1 LOD TEST
2 CLK
20 HIS
brk:0>I
_ _J

Specified that command history be displayved.

® O

Commands are displaved with command numbers
added to each. {The 20th line is the latest

command) .

(b) Reexecuting a command

This sample program calls up the CLK command., which

command number is 2, after being checked in (a)

above., and reexecutes it to check the clock status.



N
( brk:os12 B ®
cLK_i ®
I1E ()
L brk:0> W
i,
® Specified that the command with number 2 be
called.
®@ <er> is entered, and the CLK command is
reexecuted.
@ Clock status is displaved.
7.4.18 Help command (HLP)

General format
Format 1 HLP [ A command]
brk:n> 0 emu:n> 0 trcin> )

Function:

The HLP command displays a list of commands and how to

use those commands.

Executing this command turns the system to the command
input waiting status in the help mode (HLP>). and
entering a command .in this mode makes the system to

display how to use the command.

To return the system from help mode to the normal command

waiting status., enter <cr> only.



Programming:

Operand

command:
Defaul t:

Specify the command to be displaved.

Display the list of commands.

Programming note:

No command entered during the help mode

Example:

(a)

Use of the Help command

This sample program displavys how to use the

directory command,

-
brk:0>HLP DIR B
(Directory Dump Command)
DIRI.d:1[file name.ext] display file directory
d =drive number (omission=default drive)
use character A-P
file name =file name is organized by 8 characters
ext =extend character is organized by 3 characters
use character of file name and ext
(0-9, A-Z, Special character omit=< >.,;:=(]
HLP>I
| S

Specified to display how to use the DIR

command .

The system is turned into help mode.

is executed.




(b) Displaving a list of commands

This sample prooram displays a list of the commands
which can be used in the I|E~-75000-R.

~
brk:0>HLp [ W
Command Table
ASM BNK BRA BRK BRS
BRM CHK CLK CCOM cvD
CVM DAS DIR DLY DOS
EXT KIS HLP LOD LST
MAT MEM MOD ouT PAS
PGM RAM REG RES RUN
SAV SET SPR STR STP
STS SYM TRD TRF TRG
TRM TRP TRX TRY VRY
HLP>M
. _/

C) Specified to display the list of commands.
(c) Displaving the use of the command

When a2 command is 'entered in the help mode., the

system displays how to use that command.



HLP>DIR
(Directory Dump Command)
DIR[_d:1[file name.ext] display fite directory

] =drive number (omission=default drive)
use character A-P

file name =file name is organized by 8 character;
ext =extend character is organized by 3 characters

yse character of file name and ext
(0-9, A-Z, Special character omit=<->.,:;:s5l)

HLp> M

@ A command is entered in the help mode.

7.4.19 Leoad command (LOD)

General format

Format | LoD Afilel A module¥----11 A optionl

brk:n> ] amu:in> X trcin> X

Function:

The LOD command downloads an object file, a debug
environment file, or a symbol file from a host machine by

specifving a2 file name.

There are following two methods of download.



Method

Description

Selection

High-speed
download

Download from Centronix |/F
output of a host machine to
Centronics |/F input of I|E
(CH4)

Turn on power to
the IE~-T7T5000-R.
start the control
program. then
select high~speed
download.

Normal Downioad from RS-232-C |/F Do not select
download channel of a host machine to high-speed down-
RS-232-C |/F channel of I{E load after turning
(CH1)> on power to the
IE~-YH5000-R and
starting the
control program.
Programming:
Operands
file: File name without an extension of an object
file, a symbol file, or a debug environment
file.
module¥: Mode name when a symbol file is loaded.
option: Anvy one of C, D, or S.
cption Function
C Load the object file specified in the operand with an
extension " .HEX".
D Load the debug environment file specified in the
operand with an extension " .DBG".
The following commands environment can be set by the
environment file.
BNK. BRA1., BRAZ. BRA3, BRA4., BRK., BRM., BRS1. BRSZ2.
CHK., CLK. DLY. MOD., OUT. PAS., PGM. REG., SET., STS,
TRF. TRM, TRX., TRY
S Load the symbol file specified in the operand with an
extension " .SYM".
If module name is specified after the specified file
name, only the symbol file of the specified module is
loaded.
Default | Perform al! the processes of options C, D, and S.




Programming note:

When an object file is loaded, the storage addresses of

that object file is automatically set as a coverage

measurement range (See Section 7.4.11).

Example:

(a) Specifying that each file be loaded at the same time

This sample program loads an object file.

environment file, and symbol files at the

a debug

same time.

o

.

~
brk:0>LOD SAMPLE [

Debug condition load (Y/N)}1

Debug condition l(oad complete

object load complete

symbol table loading

PUBLIC load complete

MODO1 load compiete

MODOZ load complete
brk:0>M

v

(b} Specifying that the file of the specified
loaded

This sample program loads an object file.

medule be

a debug

environment file, and files of the specified module,



R

p
brk:0>LOD SAMPLE PUBLIC¥, MQODQ2Y [l

Debug condition load (Y/N)?
Debug condition load complete
object load complete

symbol table loading

PUBLIC load compiete

MODOZ2 load complete

L brk:0>M

(c) Specifving that an environment file be loaded

This sample program Joads only an

environment file.

brk:0>LOD SAMPLE D [
debug condition locad complete

brk:0> M

7.4.20 Redirect ocutput command (LST)}

General formats
Format 1 LSTL A d:file)
Format 2 LSTE A LST:)
Format 3 LSTC ACON:)

Function overview:

The LST command opens a file or

list device so that

command execution results can be output to the specified

output device as well as to the console.



OQutput to an output device is started or stopped in the

following procedures.

(a)

(b

Starting output to the device

Enter the *P key while the system is in the command
input waiting status. Command execution results

after this |line are output to the specified device.

Stopping output to the device

Enter the *P key while command execution results are
output to the specified device and the svstem is in
the command input waiting status. Output of command

execUution results is stopped from this line.

(1) Specifying that a file be opened

Format 1

LSTIL A d:fiiel

brk:n> o

emu:n> 0 trcin> 0

Function:

Opens the file specified

file.

If the name of the file is already present.

in the operand to create a redirect

the following

processes are performed according to the specification of
file attributes,



(a)

(b)

When the file attributes are DIR and R/W

The system displavs the fellowing message and allows
the user to select to delete the existing file and
create a new redirect file or to retain the existing

file unchanged.

File already exists. Delete? (Y or N):

¥Y: Delete the existing file and create a new redirect
file.
N: Retain the existing file unchanged.

When the file attribute is SYS or R/CO

The svysiem displavys the following message and ignores

the command.

File already exists.

Programming:

Operands

Specify the number of the drive to he opened and the file

name .
d:
file:

Specify the drive number.

Specify the file name.

I—“ Extension: 3 characters
File name: 1 - 8 characters

(First character must be an

alphabetic character)



(2)

Specifying that a list device be opened

Format 2 LSTL A LST:1

brk:n> o emu:n> 0 trein> o

(3)

Function:

Opens a list device specified in the operand to output

command execution results.

If the list device is being used by another process., the
message indicated below is displaved and the command is

ighored.

List device is used by other process.
Programming:

Operand

Specify LST:.

Specifving that a redirect file output device be closed

Format 3 LSTI A CON:)

brk:n> ) emuin> 0 trein> 0

Function:

Closes the opened file or the opened list output device,



Programming:

Operand

Specify CON:.

Example:

This samplie program opens a file as an output device.
Following lines () to () are output to a file named
SAMPLE . TXT.

brk:0>LST B:SAMPLE TXT & @®

brk:0>MEM F O, 1FF 1, 2, 3, 4, 5, 6, 7, 8 @&*

brk:0>MEM D 080X [

0800 01 02 03 04 05 06 O7 ...

brk:0>BRM BRAI
brik:0>TRM ALL sM

brk:0>N

®
@
brk:0>BRA A=100H ®
®
@

X

@QEOE® ®O

P

A file named SAMPLE.TXT in drive B is opened.
Enter “"P. Then., enter MEM F O, 1FF 1., 2, 3., 4, 5, 6.
7. 8 M .

C) to (:) and the result are output to SAMPLE TEXT.

Enter *P. Close SAMPLE.TXT.

is not displaved on the screen.



T7.4.21

Math command (MAT)

General

Format 1 MAT A expression

format

brk:n>

o] emu:n> o] trein> 0

Function:

The MAT command evaluates an expression representation

coded in the operand. and displays the result in

hexadecimal., decimal, octal, and binary in this order.

Programming:

Operand

expression: Allow words, bytes., and symbols to be

cambined by the operators indicated below.

€, ) High

X, / T

+, - Priority
AND 1

OR., XOR Low

Programming note:

An operation is performed on a 16-bit integer basis.

When an operation result is longer than 16 bits, only the

low-order 16 bits are used.



E

xample:

This sample proogram illustrates an operation using

MAT command.

the

brk:0>MAT SH+TH AND 17Q [

OCH.12T,14Q.,1100Y

brk:0>

®
@

Expression

Operation

is input.

results are displaved.

T7.4.22 Manipulate program memory command (MEM)

General formats
Format 1 MEM ACL A addrl
A addr
Format 2  MeM( A DI 1
Apartition
Format 3 MEM AEL A partitionl
e
Format 4 MEM A Apartition A data-string
G
T
X
Format 5 MEMA A partition A addr
Y
I_V_
Radix addr:H partition:H data-string:H




Function overview:
The MEM command changes., displays., tests, initializes.,
searches, copies, exchanges., or compares the contents of

the program memory in unit of 8 bits.

(1) Changing the contents of a program memory

Format 1 MEM A Claddr}

Radix addr:H .

brk:n> 0 emuin> X trcin> X

Function:

Changes contents of a program memory.,

Programming:

Operand

addr: Specify the memory change start address.

No mask can be specified.

Valid address range: O - OFFFFH
Default: The address at which the previous
change operation ended is used.

Initial value: OH



Example:

This sample program changes memory contents starting at
address 100H.

’

\
brk:0>MEM € 100 @®
0100 00
oiot 11
0102 22
0103 33 @
0104 44
0105 &5
0106 66
0107 77 88
0108 88 . ©
brk:0>MEM C @
0108 88 98 ®
0108 99
010A AA  0OBB ®
010B BB
010C  CC @
brk:0>H
__/
1) Memory change start address
@ Values are changed (with address 103 unchanged).
)] A period (. [d) is entered to terminate memory contents
change.
@ Specification of memory change address is omitted.
® Address at which the previous change ended.
®) Values are changed.
@ A period (.@) is entered to terminate memory contents

change.



(2) Displaving memory contents

A addr }
]

Format 2 MEMI A DI {
A partition

Radix addr:H partition:H

brk:n> 0 emu:n> X trein> X

Function:

Displays the contents of a program memory. They are
displaved in hexadecimal and ASCI| forms. The memory
contents from 20H to TOH are displaved as indicated in the
table below. OOH to 1EH and TEHM to FFH are displayed as the
ASCIl| character period (.).

Upper 4 bits

2 3 4 5 8 T
0 (SPY 0 @ P ' P
1 | 1 A Q a q
2 " 2 B R b r
3 # 3 C S c s
4 $ 4 D T d i
5 % 5 E U e u
6 & 6 F Y f v
Lower T ! 7 G W g w
4 bits 8 { 8 H X h X
9 ) 9 ' Y i y
A X J zZ B z
B + K [ k {
¢ , < L \ I I
D - = M 1 m !

E . > N A n

F / 0 _ )
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Programming:
Operands

addr: Specify the address or the range of addresses of
the contents of 2 program memory to be

dispiaved.

partition: The address range is specified by mask or

partitions.
Valid address range: 0 - OFFFFH
Valid mask range: 0 - OXXXXH

Partition specification:

Specified range is displaved.

When only start address is specified:
Contents of memory of 1t lines starting at the

specified address are displaved,

Defauvlt: The contents at 11 addresses are
displayed. These addresses starts
from the next address after the

previous one.

Initial value: OH



Example:

This sample program

100H.

displays contents of memory from address

.

brk:0O>MEM D 100.17F

0100 00 01
0110 30 31
0120 40 41
D130 5O 51

0170 20 2]

02 03 04
32 33 34
42 43 44
52 53 54

22 23 24

brk:0>MEM D 108 [

oigg
6110 30 31

01A0 AC Al

32 33 34

A2 A3 A4

brk:0>MEM D

01B0 BO BI
Ci1C0 CO C1
01D0 DO D1

0250 30 31

brk:0>H

B2 B3 B4
Cz €3 ¢4
D2 D3 D4

32 33 34

05
35
45
55

25

35

Ab

B5
C5
b5

35

06
36
46
56

26

36

AB

B6
C6
D6

36

@
07 D8 OB DA OB OCOD OE OF ......ccvvuvnnn..
37 38 39 3A 3B 3C 3D 3E 3F 0123456788:;<=>7
AT 48 49 4A 4B 4C 4D 4E 4F @ABCDEFGH!JKLMNO
57 58 59 5A 5B 5C 5D SE 5F PQRSTUVWXYZabcde
27 28 29 2A 2B 2C 2D 2E 2F |“#S%&'0%+, ./
®
08 09 DA OB OC OD OE OF  ....... ...
37 38 39 3A 3B 3C 3D 3E 3F 0123456789:.<=>7
AT A8 A9 AA AB AC AD AE AF  ...............
®
87 B8 B9 BABBBCBDBEBE ...............
CT CE8CICACBCCCDCECF ...............
DT D8 D8 DA DB DC DD DE DF ... oovveeen
37 38 39 3A 3B 3C 3D 3E 3F 0D12345B8788:.:<=>1

() Memory display start address and end addresses are

specified.

©®

Only memory display start address is specified.

No memory display address is specified.
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(3} Testing a program memory

Format 3 MEM A EL A partition]

Radix partition:H

brk:n> i} amu:n> X trein> X

Function:

Tests the program memory specified in the test range.

(a) |f no test range is specified, the program memory area
from address 0 to address OFFFFH is tested.

(bY The data of the memory tested are saved after executijion

of memory test.

(¢) When a memory test detects an error at an address., the

subsequent addresses are not tested.

Programming:

Operand

partition: Specify test range of program memory.

The test range can be specified by mask or

partitions.

In partition specification, the start and end

addresses must be delimited with a comma (.,).

Valid address range: 0 - OFFFFH
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Valid mask range: 0 - OXXXXH

Default: Test the program memory area from 0O to
OFFFFH.

Example:

(a) This sample program tests the program memory of

addresses 0O0Q0O0H to OFFFH.

brk:0>MEM E QXXX @
Complete C)
brk:0>M

(1) Addresses of the memory to be tested are
specified.

@ Result is displaved.

(b)Y This sample program tests the program memory of
addresses 1000H to 1FFFH and detects an error at
address 152AH.

brk:O>MEM_E_1000, 1FEF @
1524 @
brk:0>H

Q) Addresses of the memory to be tested are
specified.

@ Result is displaved.
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(4 Initializing a memory

Format 4 MEM A F A partition A data-string

Radix partition:H

data~string:H

brk:n> 0 emu:n>

X trein> X

Function:

Sets specified initialization data in a specified range of

memory.

Programming:

Operands

partition:

data-string:

Specify the memory initialization range.

The test range can he specified by mask or

partitions.

In partition specification., the start and end

addresses must be delimited with a comma (.,).

Valid address range: 0 - OFFFFH
Valid mask range: 0 - OXXXXH

Set initialization data.

Up to 10 data strings can be specified.

Delimit data and data with commas (.,) .

Data can be specified as a mask data., of which

uep to 10 data strings can be specified.
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Example:

{(a)

This sample program
1FFH by data strings

initializes the
1! 21 3’ 4! 5l

range of 100H -~
61 7/ 81 g/ ,and 0.

7~

brk:0>MEM F

100, 1FF 1, 2, 3, 4,

6, 7. 8, 9,

o4

brk:O>MEM D

100. 1FF [J

0100 O1

01E0 05
C1FOD Ot

brk:0>M

-

0110 OT 08
0120 03 04 05 06 07 08

02 03 04 D5 06

08 00 01 02

0T 08 09
03 04 05
09 00 0Oi

06
02

07 08 09 00
03 04 05 0B

01 02 03
07 08 09

]
06
02

01 02
07 08
03 04

03 04
08 00
05 08

04
00

05 06
0t 02

07 08
03 04

................
................

................

................

----------------

@
@

Specified

initialization be displaved.
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initialization range and data strings

Specified that memory contents after



{(b) . This sample program initializes memory by mask data.

e

brk:0O>MEM F 100, 11F_3X

brk:O>MEM D 100, 136 [

0100 31 32 33 34 35 36 37 38 39 30 31 32 33 34 35 36 1234567880123456
0110 37-38 39 30 31 32 33 34 35 36 37 38 39 30 31 32 7890123456783012
0120 03 04 05 06 O7T 08 09 00 01 02 03 04 05 06 07T 08 ..........c.ovut.
0130 09 00 O1 02 03 04 05 06 07 08 09 00 01 02 03 04

................

brk:0>-HM

©) Specified initialization range and mask data
@ Specified that memory contents after

initialization be displaved.
Remark: As shown in this sample program. when memory
is initialized using mask data 3X, low-order

four bhits are not changed.

(5) Searching memory contents

Format 4 MEM A G Apartition A data-string

Radix partition:H data-string:H

brkin> 0 emu:n> X tre:in> X

Function:

Searches a specified range of memory for specified data

strings.
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(a)

(b)

When a data string is detected, the address where that

data string is detected is displaved.

If two or more data are detected in the search range.

al:l addresses where they are detected are displayed.

Up to 10 data strings can be specified as search data.

and mask can be specified.

Programming:

Operands

partition: Specify the memory search range.

The search range can be specified with

partitions or mask.

In partition specification., the start and end

addresses must be delimited with a comma (.,).

Valid address range: 0 - OFFFFH
Valid mask range: 0 - OXXXXH

data-string: Specify search data.

Up to 10 data strings can be specified.

Delimit data and data with commas (.,).
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Example:

This sample program searches the contents of

1FFH

which are assumed to be as follows.

memory 100H to

0100
0110
o120
0130
0140
0150
0160
0170
0180
0180
01A0
01B0
01¢C0
01D0
01ED
01F0

09
05
o1
a7
o3
09
05
o1
07
03
09
05
01

oa
06
0z
08
04
00
08
02
08
04
00
06
02

01
or
03
08
05
ol
oT
03
0s
05
01
av
03

04 05
00 01
06 07
02 03
08 09
04 05
00 01
06 07
02 03
08 08
04 05
00 01
06 Q7

06
b2
1]
04
00
06
02
08
04
00
06
02
08

07 08
03 04
09 60
05 06
01 02
07 08
03 04
08 00
05 06
01 02
07 08
03 04
09 00

?: 33 34 35

03
05
01
o7
03
09
05
01
o7
03
08
05
01

Y

04
oo
06
0z
0g
04
oo
06
02
a8
04
0o
06
0z

38 30731

o7
03
09
05
o1
a7
03
09
05
01
o7
03
08
05

.

—

brk:O>MEM G 100, IFF 30, 3i, 32, [

0109
013
611D

brk:0>H

©

)

Addresses

100H to

data strings 30.

Addresses where data string was detected

IFFH are searched for successive

and 32.

31,
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(6)

Copving memory contents

Format 5 ﬁEMAMApartition‘Aaddr

Radix partition:H addr:H

brk:n> ] emu:n> X tre:n> X

Function:
Copies the contents of memorvy in a specified copy source
range to a specified copy destination address and subsequent

addresses.

(a) A copy source range may overlap a copy destination

address.

(b) Only one address can be specified as a copy destination

address.
Programming:
Operands
partition: Specify the copy source range.

The copy source range can be specified with

partitions or mask.

In partition specification, the start and end

addresses must be delimited with a comma (.,3.

Valid address fange: 0 - OFFFFH
Valid mask range: 0 - OXXXXH
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addr:

Example:

Valid address

range:

This sample program copies

13FH to addresses starting

contents of addresses

at

0 -

180H.

Specify one copy destination address.

OFFFFH

100H to

0100
0110
c1z0
0130
0§40
0150
0160
0170
0180
0190
01A0
0180
D1CO
0100
01EQ
01FQ

31
37
03
09
05
01
oT
03
31
37
£3
0s
g5
0}
o7
03

brk:0>M

32
38
04
oo
06
0z
08
04
3z
38
04
00
08
0z
08
04

33
398
05
m
o7
03
08
05
33
39
05
01
ar
03
09
05

34
30
06
02
08
04
00
06
34
30
06
02
08
04
00
06

35
31
o7
03
09
05
01
07
35
31
o7
03
09
05
01
07

brk:0>MEM D 100, 1FE [

36
32
08
04
00
06
02
08
36
32
08
04
00
06
0z
08

37
33
038
05
ot
o7
03
09
37
33
09
05
o)
o7
03
09

-
brk:O0>MEM M 100, 13F 180

38
34
00
0§
02
08
04
00
38
34
oo
06
0z
08
04
00

39
35
01
o7
03
09
05
01
39
35
01
07
03
09
05
o1

30
36
02
08
04
Qo
06
02
30
36
02
08
04
00
06
02

31
3T
03
08
05
o1
o7
03
3
37
03
08
05
01
07
03

32
38
04
00
06
02
08
04
32
38
04
a0
08
0z
08
04

33
39
05
01
o7
03
08
05
33
39
05
01
or
03
08
05

34
30
06
02
08
04
00
06
34
30
06
02
08
04
00
08

35
31
o7
03
08
05
01
07
35
31
o7
03
09
05
01
o7

36 1234567890123456
32 7890123456789012
08 ... .o,

36 1234567890123458
32 78901234567388012
08 ... ...

Copy source

specified.

range and

Memory contents after

displayed.

aof memory

copy

destination address are

copy are specified to be

so that the user can check that the contents

©)

are copied to

108
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(7} Exchanging memory contents

Format § MEM A X Avpartition A addr

Radix partition:H ad&r:H

brk:n> 0 emu:n> X trein> X

Function:

Exchanges the contents of a memory in a specified memory

exchange range with the contents of a memory starting at a

specified memory exchange target address.

Caufions 1:

2

Programming:

Operands

partition:

addr:

No overlap is allowed between an exchange range

and exchange target address.

Only one zddress can be spacified as an

exchange target address.

Specify the memory exchange range.

The exchange range can be specified with
partitions or mask.

In partition specification, the start and end
addresses must be delimited with a comma (.).
and no mask can be specified.

Valid address range: 0 - OFFFFH

Valid mask range: 0 - OXXXXH

Specify one exchange target address.

Valid address range: 0 - OFFFFH



Example:

This sample program exchanges contents of addresses

17TFH which are assumed to be as follows.

¢100
o110
0120
0130
D140
0150
0160
L 0170

31
ar
03
09
05
Oi
o7
03

32
38
04
0o
06
02
08
04

33
39
0%
Qi
o7
03
s
05

34
30
06
02
08
04
00
06

3B
31
or
03
08
05
01
o7

38
32
08
04
00
06
D2
08

37
33
08
08
01
07
03
09

38
34
00
06
02

‘08

04
0o

39
35
01
o7
03
09
05
01

30
36
02
08
04
00
06
02

31
37
03
0g
08
01
o7
03

32
38
04
00
06
02
08
04

33
39
05
01
o7
03
09
05

34
30
06
02
08
o4
00
086

35
31
o7
03
08
05
01
ov

36
32
08
04
00
06
02
08

0100
0110
G120
0130
0140
0150
0160
0170

N

(brk:U>MEM X

100,

13F

140 &

05
01
or
03
31
37
03
08

brk:0>H

brk:0>MEM D

100,

17F

06
02
08
04
32
38
04
00

o7
03
08
05
33
39
05
o1

08
04
00
06
34
30
06
02

08
05
01
oT
35
3
07
03

0o
06
02
08
36
32
08
04

01
o7
03
08
37
33
09
05

02
08
04
00
38
34
00
06

03
03
05
01
39
35
01
o7

04
00
06
02
30
36
02
08

05
01
o7
03
3t
ar
03
ole]

06
02
08
04
32
38
04
00

oT
03
08
05
33
39
05
01

08
04
0o
06
34
30
06

02-

09
05
01
o7
35
31
o7
03

08 ... . i,
36 1234567890123456
32 7890123456789012
08 ......... e

Contents

of addresses

100H to

13FH are exchanged with

contents of addresses starting at

Memory contents after

displaved.

of memory

®

140H.

exchange are specified to be

so that the user c¢can check that the contents

are exchanged with that of @ .

100H to




(8 Comparing memory contents

Format 5 MEM AV A partition A addr

Radix partition:H addr:H

brk:n> o emu:n> X trein> X

Function:

Compares the contents of a memory in a specified comparison
range with the contents of a memory starting at a specified

comparison target address.

Notes 1: A comparison range may overlap a comparison target
address.
2: For each mismatch found, the address and data are

displayed.

3: Comparison is continued unti! the end address of a

specified comparison range is reached.
Programming:
Operands
partition: Specify the memory comparison range.

The comparison range can be specified with

partitions or mask.

In partition specification, the start and end
addresses must be delimited with a comma (.,).

and no mask can be specified.



Valid addregs range: 0O - OFFFFH
Valid mask range: 0 - OXXXXH

addr: Specify one comparison target address.
Valid address range: 0 - OFFFFH

Example:

This sample program compares contents of a memory starting

at address 100H which are assumed to be as follows.

0100 05 06 07 08 08 00 01 02 03 04 05 06 07 08 09 [00]
0110 31 32 3334 35°36:37 38 39 30 31 32 33 34 35 36
0120 37 38 3@ 30 31 32 33 34 35 36 37 38 3¢ 30 31 32
0130 03 04 05 06 07 08 09 00 O1 02 03 04 05 06 07 08
0140 09 00 O1 02 03 04 05 06 07 08 09 00 01 02 03 04
0150 05 06 07 08 09 00 01 02 03 04 05 06 07 08 09 [01]
0160 31 32 33 34 35 41 37 38 39 30 31 32 33 34 35 36
0170 37 38 39 30 31 32 33 34 35 36 37 38 39 30°31 32
0180 03 04 05 05 07 08 09 00 O1 02 03 04 05 06 07 08
0180 09 00 01 02 2F 04 05 06 07 D8 09 00 Ol 02 03 04

) Ty
([ brk:0>MEM_V 100. 14F 150

010F 08 015F 01
0118 36 0165 41
0144 03 D194 2F

brk:0> M

~— J

® Contents of addresses 100H to 14FH are compared
with addresses starting at 150H.

@ Result of comparison is displaved.



7.4.23 Set channel 2 mode command (MOD}
General format
CHAR:
Format 1 MOD[ A MODE= [ 10 A BAND= 19200+
FLOW
9600
4300
2400
1200
600
L 300~
NON
T 1
[ALONG=|::|][APAR= EVEN ][ASTOP=|::|
8 2
oDD
brk:n> 0 emuin> X trcin> X

Function:

The MOD command sets the operation status of serial
channel 2. [f the operands are omitted, the desired

operation status can be set interactively.

Ilnhitially, the status is set as follows: one-character
handshaking, 9600 baud, character length of eight bits.

no parity bit, and stop bit length of two bits.



Programming:
Operands

MODE : Select a handshaking mode.
CHAR: Hardware handshaking mode
FLOW: Software handshaking mode

initial value: Software handshaking mode

BAND: Select one of the following baud rates:
1912001 9600/ 48001 24001 ]2001 6001 and 300
Initial value: 9600

LONG: Select a character length.
7: Character length of seven bits
8: Character length of eight bits

Initial value: Character length of eight bits

PAR: Select a parity bit.
NON: No parity bit
EVEN: Even parity bit
obD: Odd parity bit

Initial value: No parity bit

STOP: Select a stop bit length.
1: Stop bit length of one bit
2: Stop bit length of two bits
Initial value: Stop bi,t Ieﬁgth of two bits

Default: Set the desired operation status interactively.



Examples:

{a) Setting the channel 2 mode

This sample program sets MODE., BAUD., LONG, PAR., and
3STOP.
brk:0>M
(:) The operation status is set as follows: one-
character handshaking., 4800 baud for the baud
rate, eioht bits for the character length., no
parity bit., and two bits for the stop bit
length.
(b) Interactively setting the channe! 2 mode
Setting the desired operation status interactively
when the operands are omitted
( )
brk:0>MOD
Mode Char=El§1w
Baud 4800=96000
Long 8=
Par  NON=EVEN [T
Stop 2=
brk:0>M
\_ _/
C) The operation status of channel 2 is set
interactively.
C) The mode is changed to the buffer control mode,

@eeEE ©



The baud rate is changed to 89600 baud..
The character length remains unchanged.

Parity is changed to even parity.

@@®E

The stop bit length is changed to cne.

7.4.24 Set external sense clip mode command (OUT)

General formats

Format 1 OUTL A OFF1
Format 2 QUTL A ON AsT]
Format 3 OUTL A ON A BRA? [ A BRA?]]

Function:

The OUT command sets the external sense clip mode. The

external sense clip can be used as follows:

(a) OFF

All eight pins of the external sense clip are used

for input.
(b)Y ON 8T

Seven pins (bits 1 to 7) of the external sense clip
are used for input and one pin (bit 0) is used for

external event output.



(c)  ON BRA? [BRA?] BRA?:BRA3 or BRA4

The pins of the external sense clip are divided

into
two groups: bits O to 3 and bits 4 to 7. Each
group contains four pins. Each group of pins is
used for outputting data read from or written into

the data memory specified by BRA3 or BRA4.

Note: The set external sense clip mode command only sets

the use mode of the external sense clip. This
command does not check whether each pin of the

external sense clip is connected to a pin for the

desired use. Carefully connect the rins of the
external sense clip. The external sense clip 1/0
level is a TTL level.

(1) Setting the external sense clip input mode

Format 1 QUTL A OFF]

brk:n> 0 emu:n> 0 trcin> X

Function:

Sets all eight pins of the external sense cilip to be used
for input,

(a) The input data are written by the tracer. A TRD

command can be used to trace the change of data.

(b) An external signal level set at setting of the event

register can be used for an event condition.



2

Programming:

Operand

Specify OFF.

Default: The current external sense clip mode appears.

Setting the external sense clip 1/0 mode

Format 2 OUTL A ON A 3T}

brk:n> o emu:n> 0 trecin> X

Function:

Sets seven pins (bits 1 to 7) of the external sense clip to

bhe used for input and one pin (bit 0) to be used for output.

(a) The input data are written by the tracer. A TRD

command can be used to trace the change of data.

(b} The output pin (bit 0) can be used for external event

output.(NOtE)

Note: Connect a pull-up resistor because bit O is used

for open-collector output.
Programming:
(a) Operand |

Specify ON.



(bh) Option
Specify $T.
(3) Setting the external sense clip output mode
Format 3 OUTE A ON A BRA? [ A BRA?]]

brk:n> ]

emu:n> s] treip> X

Funetion:

Divides t

bits O to 3 and bits 4 to T.

And sets each group of pins to be used for outputting data

read from or written

‘or BRA4.

(a) The groups of

he pins of the external sense clip

correspond to BRAs as follows:

BRA3: Bits 4 to T
BRA4: Bits O to 3

(b} When

BRA3 or BRA4 is specified in a command other

an OUT command., BRM. TRX. TRY. or CHK.

spec
BRA4

spec

ified in the QUT command. Conversely.
is specified in an OUT command., it cannot be
ified in other commands.
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into two groups:

Each group contains four

into the data memory specified by BRA3

pins of the external sense clip

it ecannot be

when BRA3 or



Programming:

(a) Operand |

Specify ON.

{b) Operand 2

BRA?: Specify BRA3 or BRA4. This cperand must be

specified.

Programming note:

Set BRA3 and/or BRA4 before executing this command.

Examples:

(a) Displaving the external sense clip output mode

The current setting is displaved when the operand{(s)

are omitted.

—
bri:0>QUT
OFF

brk:0>0uT [
ON ST

brk:0>QuT &
ON BRA3

C) When OFF is set
C) When ON and $T are sef
C) When ON and BRA3 are set
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(b) Specifving the external sense clip mode

These sample programs set the input, |/0, and output

modes.

brk:0>QUT OFF Bl . . ®
XERKWARN [ NGRkxk
ALL BIT INPUT MODE

brk:0>0UT ON $T ®
*KAKWARN 1 NGk
BlTO OUTPUT MODE

brk:0>QUT ON BRA3 ®
FAKWARN | NGk
BIT4-T OUTPUT MODE

brk:0>QUT_ON BRA4 [T @
KXEWARN I NGk
BI1T0-3 QUTPUT MODE

brk:0>QUT ON BRA3 BRA4 [ G
*KKWARN | NGkoksk
ALL BI!T OQUTPUT MODE

brk:0>0UT ON BRA4 [ ®
L_ USE BRA4 OTHERS COMMAND (BRM. TRY. CHIC)

When the input mode is specified

When the ]/O.mode is specified _

When BRA3 is specified in the output mode

When BRA4 is specified in the output mode

When BRA3 and BRA4 are specified in the output

mode

@ @O

When BRA4 is already specified in another command
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7.4.25

Set pass count command (PAS)

General format
Format 1 PAST A countl
Radix count:T
brk:n> 0 emu:n> 0 trecin> X
Function:

The PAS command sets the pass count of event detection
integrated by the event mode register (BRM). | the
operand is omitted., this command displavs the current

setting.
Programming:

Operands

count: Specify the pass count with a decimal number.
Valid pass count range: 1 to 2&EbH
Initial value: 1

Default: The current setting appears.

Example:

This sample program sets the pass count to b,
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ﬁ
brk:0>PAS §
brk:0>PAS
5
brk:0>H
k v,

7.4.26

C) The pass count is specified.
() The pass count is omitted.
() The current setting appears.

Set terminal mode command (PGM)

General formats
Format 1 PGM

Format 2 PGM A C

Function overview:

The PGM command sets the terminal mode fTor remotie
operation of a PROM programmer., the PG-1000 or PG-1500.
connected to channel 2 of the |E-75000-R,

Remark: Connecting the PG series proorammer using the

MOD command (See Section 4.2 and refer to the

user's manual for each PG series programmer.)
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(1) Connection with the PG-1500

() Connect between channel 2 (CHZ2) of the
|E-T5000-R and the PG-1500 with the RS§8-232-C

straight cable.

() Specify the RS8-232-C interface for channel 2
of the |E-75000-R using the MOD command and for
the PG-1500 using the MODE kev.

C) Open the cover for the RS-232-C mode setting
section at the side of the 1E-TS000-R and set
the slide switch for selecting a CHZ modem or

terminal mode to the terminal mode position.

() Perform the operations on the PG-1500 pane!l in

the following key order:

(Power on) — RESET — FUNCTION — REMOTE
—> SET

(2} Connection with the PG-1000

(1) Connect between channel 2 (CH2) of the
|E~75000-R and the PG-1000 with the RS-232-C

straicht cable.

C) Specify the R$-232-C interface for channel 2
of the IE~T5000~-R using the MOD command and for
the PG-1000 using the MODE key.

() Open the cover for the RS-232-C mode setting
section at the side of the [E-T5000-R and set
the slide switch for selecting a CHZ modem or

terminal mode to the terminal mode position.
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() Perform the operations on the PG-1000 panel in

the following key order:

(Power on) -> RESET — DEVICE SELECT ~> A-ENT
—> SERIAL

(1) Setting the terminal mode -

Format 1 PGM
brk:in> 0 emu:n> X trcin> X
Function:

Controls communication between channel 2 of the IE~-75000-R
and a PROM programmer., PG-1000 or PG-1500,

When a PGM command is executed, the terminal enters the PGM
mode. In the PGM mode. an object code can be uploaded to
and downloaded from the PG-1000 or PG-1500 connected to
channel 2.

Proagramming:

Specify the command only.
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Examples:

(a) Connecting the PG-1500

ek oma B
Cbrk:0> )

Beginning of PGM mode

PG>

PG>*Z _

Exit PGM mode (Y/N)Y

brk:0>K .
. J

C) Connect the PG-1500 using the PGM command.

C) Enter desired commands for the PG—]SOO(NOte) in
the PG-1500 connection mode {(prompt PG>).

C) and () Entering *Z and Y [ disconnects the
PG-1500,

() The emulator exits the PGM mode.

Note: The following operator commands can be used when
the PG-1500 is connected.
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Table 7-3 Commands for the PG-1500

Command Format Function
RR PG>RR_PASAADR  RAEAADR, PGASAADR, CONVIH | Reads PROM contents.
RS PG>RS_subld sub=C/R/A Selects a device.
RV PG>RY_PASAADR, ROEAADR, PGASAADR, CONVIHN | Compares PROM with memory in
PG-1500.
RW PG>RW_PGASAADR, PGAEAADR. RASAADR. CONVIH | Writes on PROM.
RZ PG>BZ Checks whether PROM contents
are erased.
MC PG>MC_PGASAADRED Changes contents of memory
' in PG-1500.
MD PG>MD_PGASAADR., PGAEAADRE] Displays contents of memory
in PG-1500.
MF PG>ME_PGASAADR, PGAEAADR, INTADATAM] Initlallzes memory In
PG-1500.
L1 PG>] Transmits data from
IE-75000-R to PG-1500.
S| PG>St PGASAADR, PGAEAADRI Transmits data from PG-1500
\ te IE-T75000-R.
11 PG> Command help

For details., refer to "PG-1500 User's Manual."

Remark: - PGASAADR: PG-1500 start address
- PGAEAADR: PG-1500 end address
- RASAADR: PROM start address
- RAEAADR: PROM end address
-  CONV: Specification of address division
~ INTADATA: Initialization data
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(b

Uploading object codes to the PG-1500 (LI command)

The contents of mapped memory in IE-THB000-R are

transferred to the buffer in the PG-1500. If the’
transfer range is omitted, all the contents of the
mapped memory are transferred. To stop data transfer.

press the ESC key.

PG>L

Partition= @

PG>H

' C) Enter the transfer start address for memory in the
IE-TE000-R in the YYYY field and the transfer end
address for memory in the [E-T5000-R in the 2ZZZ
field.
{c)

Downloading object codes from the PG-1500 (8| command)
The contents of the buffer in the PG-1500 are
transferred to mapeped memory in the IE-7T5000-R. The
toad bias of the |E-T5000-R cannot be omitted.

Te stop
data transfer., press the ESC key.
PG>S1_ XXXX, YYYY[S ®
Bias=zzzzE @
complete
PG>M

C) Enter the transfer start address for the buffer in

the PG-1500 in the XXXX field and the transfer end

address for the buffer in the PG-1500 in the YYYY
field.

T - 129



C) Enter the load bias of the |E-TS000-R in the ZZZZ
field.

{(d) Connecting the PG-1000

brk:0>EGM ®
Beginning of PGM mode
i} @
*M
XAZ (4)
Exit PGM mode (Y/N)Y[d ®)
brk:0>N ®
v,
(1) Connect the PG-1000 using the PGM command.
@ Entering | enters the intelligent mode. Letter
| does not appear, however.
C) Enter desired commands for the PG—]OOO(NOte) in
this mode (prompt XJ.
@ and @ Entering ~7Z and Y[ disconnects the
PG-1000.
C) The emulator exits from the PGM mode.
Note: The following operator commands can be used when

the PG-1000 is connected.
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Table 7-4 Commands for the PG-1000

Command Format Function
A * Sets parameters.
Changes the content of the buffer in the PG-1000.
{The format is as follows.) '
$Er 1
FOXX- YY- XX- YY- XX-
| |
E *Erlsd I Input data
Current data
Data input format
- Enter data. (When non-hexadecimal data is entered., a
question mark (?) appears.)
- Press the space key if the data need not be changed.?
F %Fr.re.dl | Initializes the buffer in the PG-1000 with d.
| x| Enters the intelligent mode (for echo back to the
display).
) *x0r, reld Displays the contents of the buffer in the PG-1000.
Display format: r 00 OO 00 OO0 0Q QO ........ 00
R XRr ., reld Transfers PROM contents to the buffer in the PG-1000,
S xSk Select PROM
T * Enters the transient mode (for no echo back to the
display).
Vv * Compares PRCM contents with PG-1000 buffer contents,
A question mark (?) appears in case of data mismatch.
W * Writes PG-1000 buffer contents into PROM.
A question mark (?) appears in case of a writing error.
Y *Y Displays current parameters.
Z * Checks whether data is already written on PROM.
A question mark (1) appears only if datz is already
written. (Nothing appears unless data is already
written.)
*Lbias Transfer data at addresses i to ie mapped in |E-75000-R
L partition= | to addresses i+bias to ietbias in the buffer of the
i el |PG-1000.
P *E[ctg Transfer data mapped at addresses r to re in the PG-1000
buffer to addresses r+l1 to retl mapped in the
Bias=jl |E-75000-R.

For details., refer to "PG-1000 User's Manual."
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Remark: - s: PROM start address
- e: PROM end address _
- r: PG-1000 buffer start address
- re: PG-1000 buffer end address
- i |IE-T5000-R start address

- ie: {E-T5000~R end address
- d: Data
Note: Conditions céusing an error
- s > e
- r > re
- i > ie

- Non-hexadecimal data entry

(e} Uploading object codes to the PG-1000 (L command)

The contents of mapped memory in |E-75000-R are

transferred to the buffer in the PG-1000. If the
transfer range is omitted, all the contents of the
mapped memory are transferred. To stop data transfer.

press the ESC kevy.

*Lxxx [

Partition=YYYY, 7777[J
b |

() Enter the load bias of the [E-75000-R in the XXX
field.

C) Enter the transfer start address for memory in the
IE-TS000-R in the YYYY field and the transfer end

address for memory in the 1E-T5000-R in the Z2ZZ2Z
field.
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(f) Downloading object codes from the PG-1000 (P command)

The contents of the buffer.in the PG-1000 are
transferred to mapped memory in the [E-TS5000-R. The
load bias of the IE-7TB000-R cannot be omitted. To stop
data transfer, press the ESC key.

*PXXXX, YYyy[d

Bi as=ZZZZ
complete
X

C) Enter the transfer start address for the buffer in
the PG-1000 in the XXXX field and the transfer end

address for the buffer in the PG-1000 in the YYYY
field.

(@) Enter the load bias of the IE-75000-R in the ZZZZ
field.

(2) Changing the current control characters

Format 2 PGM A C

brk:n> o emu:n> X trein> X

Function:

Enables the control characters in the PGM mode to be changed

to the desired characters interactively.
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(a) The following 16 characters are available:

A (01H)
B (02H)
= (05H)
AR (06H)
G (0TH)
N (OEH)
0 (OFH)
AP (10H
“R (12H)
AT (14H>
v (iBH)
"N (16H)
W C17THD
X (18H)
Y (19H)
4 (1AHD

(b) When the control characiers are changed to the valid
characters., the terminal enters the PGM mode. There is
no need to execute a PGM command after change of

control characters.

(c) A character can be set for the contrel character of only

one function.

(dY When the <DEL> key or “H is entered., a control

character is changed to its default value.
(e} When the <ESC> key is entered to cause an interrupt,

the character change made until that time is

invalidated.
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Programming:

Cperand

Specify C,

Examples:

(al

the desired characters.

This sample program changes the control

characfers to

—
brk:0>peM ¢ [

Termination of "PGM" i
Beginning of "HEX LOAD" A
Beginning of "HEX SAVE" ~E
Termination of "SYM LOAD" *N
Termination of "LOAD" “B
Termination of "SAVE" AF
Break of "LOAD/SAVE" AW
Termination of “PGM" e |
Termination of "PGM" " AA
Beginning of "HEX LOAD" .
Beginning  of "HEX SAVE" © AN
Termination of "SYM LOAD" < AF
Termination of "LOAD" 1B
Termination of "SAVE" T AX
Break of "LOAD/SAVE" TG
Beginning of PGM mode

\ .

OIS

@®

Change current control

The default values appear.

The current value appears and the svstem waits

for input.

character.

In this state-

enter

A
AA

is changed to

is changed to

AL
VA
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SIC,

(b

“E
AN

is changed to

is changed to

This character

return key
AE
~W
When the control
valid characters,

mode,

is changed to

appears.,

mode,

In this example, the

these default values

is changed to

“N.
“E.

remains unchanged because only the

is entered.

AX.

AG.

characters are changed to the
Beginning of PGM
enters the PGM

the message.

and the terminal

control characters are changed to

using the <DEL> kev.

L

brk:0>PGM ¢ [

Termination of “PGM" “A ' A
Beginning of "HEX LOAD" rz
Beginning of "HEX SAVE" *N
Termination of "SYM LOAD" *E
Termination of "LOAD" *B
Termination of "SAVE" *X
Break of "LOAD/SAVE" "G y
Termination of "PGM" oy |
Termination of "PGM" Nz h
Beaginning of "HEX LOAD" o
Beginning of "HEX SAVE" ‘B !
Termination of “SYM LOAD" AN
Termination of "LOAD" :
Termination of "SAVE" crp
Break of "LOAD/SAVE" o} y
L, Beginning of PGM mode
W,
C) Change current control character command
C) The current control characters appear.
C) When the <DEL> key is entered in this state. the

default values appear.
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{c)

interrupt.

In this example.

the <ESC>» kevy is entered to cause an

and the character change made until! that

Note:

time is invalidated.
( )
brk:0>PGM C [
Termination of "PGM" Y 4
Beginning of "HEX LOAD" R
Beginning of "HEX SAVE" T ME
Beginning of "SYM LOAD" AN
Termination of "LOAD" <+ agag [ }
Termination of "SAVE" AEAG [
Break of "LOAD/SAVE" A
_
brk:0>PGM C
Termination of "PGM” oM
Beginning of "HEX LOAD" TOMA
Beginning of "HEX SAVE" R
Beginning of “SYM LOAD" AN
Termination of "LOAD" 4B
Termination of "SAVE" - R
Break of "LOAD/SAVE" ~-° *W
Termination of "PGM" 2
>
C) Change current control character command
C) The default values appear.
() These characters are changed.
C) The <ESC> key is entered.
C) Change current control character command
C) When an interrupt is .caused by the <ESC> kev., the

characters are not changed.

When an interrupt is caused by the <ESC> kev.

the character change is invalidated.

137



@EO

@@®

Change current control

character command

The default values appear.

Characters are set.

|f the same character

function.

mode .,

characters.

Mutbti
Multi

the terminal

and the svstem waits for

definition

definition

The svstem waits for
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(d) In this example, an attempt is made to set a character
for two or more control characters by mistake. .
-
brk:0>paM ¢ [
Termination of "PGM" ~Z
Beginning of "HEX LOAD" A
Beginning of "HEX SAVE" “E
Beginning of "SYM LOAD" N
Termination of "LOAD" *B-
Termination of "SAVE" AR
Break of "LOAD/SAVE" W
Termination of "PGM"
Beginning  of "HEX LOAD" .
Beginning  of "HEX SAVE" .
Beginning  of "SYM LOAD" A
Termination of "LOAD" »
Termination of "SAVE" ‘ .
Break of "LOAD/SAVE" A
Termination of "PGM" A Multi define
Beginning of "HEX LOAD" *Z
Beginning of "HEX SAVE" il
Beginning of "SYM LOAD" *E
Termination of "LOAD" A ... Multi define
Termination of "SAVE" *N
Break of "LOAD/SAVE" “B
Termination of "PGM" Yy |
|\

is assigned to more than one

the PGM

input of new

does not enter

input of new characters.



7.4.27

Manipuiate data memory command (RAM)

General formats

Format 1 RAM ACI

A\ addr AB
Format 2 RAMI A DI Apartition AN 11

Format 3 RAM A El Avpartition]

AF A 3B
Format 4 RAM A partition A data-stringal 1

{I_\$B
A addrl ]
AsN ]

A addrb
A addrb

AG A N

AM A 3B
Format 5 RAM { A X Avprartition A addrl! 1
AV A SN
Format B RAM AL
Format 7 RAM ASL A partition] E,partition]"'[,.partition]
Radix addr:H addrb:H partition:H data-string:H

Function overview:

The RAM command changes., displays, tests., initializes.
searches, copies, exchanges., and compares data in data
memory and loads a file into data memory and saves data

in data memory into the file.

Programming notes:
(a) The address range which can be specified in an RAM

command depends on the target devices. A device to

be debugged is selected using an STS command.
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{b) When the emulated device is reset by an RES command.
data in data memory become undefined. When the
target device is.reset. the data alsc become

undefined. Carefully execute azn RES command.

(1) Changing data in data memory

‘ A sB
‘ A addr
Format 1 RAM A CI A sN 1
A addrb
Radix addr:H addrb:H

brk:n> 0 emu:n> X trcin> X

Function:

Changes data in the area starting at the address specified
for the change start address in data memory in byte or

nibble units, whichever is specified. Data in data memory
can also be changed bit-bv-bit.

Programming:

Operands
addr: Specify the change start address of data in data
memory.

A partition or mask cannct be used in specifving the

address.

Valid address range: Depends on the target devices,
Default: The value specified just before
is used.

Initial value: OH

7 - 140



$B: . Changes data in bvte units.

in this case, only even addresses can be specified,
SN : Changes data in nibble units. (Default)

addrb: Specify the address and bit number of data in data

memory to be changed.

A bit attribute symbol cannot be specified.

Format: address.bit-number
Address: 0 to DFFFH
Bit: 0 to 3

Examples:

(a) Changing data in data memory in bvte units

This sample program changes data in the area starting

at address QO100H in data memory in byte units.
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brk:0>RAM C 0100 sB

0100 00 =11
0102 11 =22
0104 22 =33
0106 33 =44
0108 44 =55 [
0104 55 =
brk:0>RAM C SB
0IDA 55 =B
010C 66 =JT
010E 77 =88
0110 88 =
brk:0>M
.

@ @6 OO

A change data-in-memory command is specified.
Change values are entered,

A period (.[d) is entered to terminate change of
data in meméry.

The change start address is omitted.

Address of data specified just before (Address O
at power-on)

A period (.[@) is entered to terminate change of

data in memory.
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{b) Changing data in data memory in nibble units
This sample program changes data in the area starting
at address 0100H in data memory In nibble units.
' ™y
brk:0>RAM C 0100 sN B
0100 1 =2
0101 1 =2 U
0102 2 =3 @
0103 2 =3
0104 3 =4
0105 3 =
brk:0>RAM C $8
0105 3 =4 H
0106 4 =5
0107 4 =5 H
0108 5 =
brk:0>H
\_ -
C) An RAM command is specified.
C) Change values are entered.
C) A period (.EH) is entered to terminate change of
data in memory.
C) The change start address and option are omitted.
() Address of data specified just before (Address O
at power-on)
() A period (.[d) is entered to terminate change of
data in memory.
(c) Changing data at a specified address bit-by-bit

This sample program changes the value of bit 1 at

address OI00H in data memory.
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"brk:0>RAM C 100.1

0100.1 1

"
o
Q=

brk:0>

C) An RAM command is specified.
C) The c¢hange value is entered.

(2) Displaying data in data memory

A addr AsB
[ ]
Format 2 RAM [AD [Apartltion A sy 1]

A addrb

Rad1x addr:H partition:H addrb:H

brk:n> ) gmu:in> X trein> X

Function:

Displays data in a specified address range in byte or nibble
units, whichever is specified. Data in data memory can also
be displayved bit-by-bit.

Programming:

Operands

addr partition:

Specify the address or address range of data in

data memory to be displaved.

A partition or mask can be used in specifying the

address range.
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$8:

SN

addrb:

When a partition is used, separate the start and end

addresses with a comma (.,).

Valid address range:
Depends on the target devices.
When only the start address is specified:
Eleven lines of data from the
specified address are displaved.
Default: Eleven lines of data from the
address following that specified
just before are displaved.

Ilnitial value: OH

Displays data in byte units.

In this case., only even addresses can be specified.
Displavys data in nibble units. (Defaul &)

Specify the address and bit number of data in data

memory to be displaved.
A bit attribute svymbol cannot be specified,.

Format: address.bit-number
The valid address range depends on the
target devices.
Bit: 0 to 3

Examples:

(a).

Displaying data in data memory in bvte units

This sample program displavys data in the area starting

at address 0100H in data memory in byte units.
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P
brk:0>RAM D 100.17f $B )
ADDR +0 +2 +4 +6 +8 +A +C +E +10+12+14+16+18+1A+1C+1E
0700 00 01 02 03 04 05 06 O7 08 0S OA OB OC OD OFE OF .........

0120 ..... :
0160  .....
brk:0> M
L D,

{b) Displaving data in data memory in nibble units

This sample program displays data in the area starting

at address O100H in data memory in nibble units.

-

brk:0>RAM D 100,17F N B} A

ADDR +0+1+2+43+4+5+6+4T7+8+8+A+B+C+D+E+F
0100 0010203040506 070
o1t ...

0120

0130

0140

0150

0160

0

brk:0> WM
A J

(¢} Displaying data at a specified address bit-by-bit

This sample program displays the value of bit 1 at

address 0100H in data memory.
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brk:0>RAM D 100, 1
0100. t O

brk:0>M

(3) Testing data in data memory

Format 3 RAM A EL A partition)

Radix partition:H

brk:n> 0 amu:n> by ircin> X

Function:
Tests data in a specified test range in data memory.

When the test range is omitted, this command tests data in

all data memory area of the target device.

Programming:

Operand

partition: Specify the test range of data in data memory.

A partition or mask can be used in sepecifyving

the test range.

When a partition is used. separate the start and

end addresses with a comma (,).
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Valid address range:
Depends on the target devices.
Default: Tests data in all data memory
area of the target device.
Initial value: OH

Programming notes:

(a) The tested data in memory are saved after memory

testing.

(b} [f an error is detected during memory testing., data at
the address where the error is detected and subsequent

addresses are not tested.

Examples:

(a) This sample program tests data at addresses OH to 100H

in data memory.,

brk:0>RAM EQ. 100
Complete

brk:0>M
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(b)Y After a partition is omitted, data in all data memory

area of the target device are tested.

brk:0>RAM_E

110
brk:0> K
C) Data in all data memory of the target device are
tested.
C) The address at which an error is detected is
displaved.
Remark: A test stops at the address at which an error
is detected.
(4) Initializing data in data memory
A sB
Format 4 RAM AF A partition A string~data
A sN
Radix partition:H data-string:H
brk:n> o emu:n> X trcin> P
Function:

Initializes data memory in a specified address range to a

specified data string in specified units.
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Pregramming:

Operands

partition: Specify the initialize range of data memory.

A partition or mask can be used in specifving

the initialize range.

When a partition is used, separate the start

and end addresses with a comma (,).

Valid address range:

Depends on the target device.

data-string: Specify initialize data.

$8:

BN:

Up to 10 data items can be specified.

Separate the data items with a comma (.).

Mask data can be specified.

Initializes data memory in the address range in bvte

units.

In this case, only even addresses can be specified.

Ilnitializes data memory in the address range in nibble

units. (Default)

In this case. a mask cannoct be used in specifving

initialize data.
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Example:

This sample program initializes addresses 100H to 1FFH in
data memory to data strings 0 to 9.

brk:0>BAM F 100, IFF Q, 1. 2. 3. 4, 5, 6, 7,.8, 9,

brk:0> W
C) partition: Addresses 100H to 1FFH
data-string: o, 1., 2, 3, 4, 5, 6., 7., 8, 9
Units: Omitted. (Nibble)

{5) Searching data memory

A sB
Format 4 RAM A G Avpartition Adata-stringl 1
A sN
Radix partition:H data-string:H
brk:n> 0 emu:n> X trcin> X

Function:

Searches a specified range of data memory for a data string

in specified units.

(a) When this command detects the data string, it displavs

the address(es) at which the data string is detected.

(h) Up to 10 search data items can be specified. A mask

can be used oniy when $B is specified.
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Programming:
Operands
partition: Specify the search range of data memory,

A partition or mask can be used in specifying

the search range.

When a partition is used., separate the start

and end addresses with a comma (.,).

Valid address range:

Depends on the target device.

data~-string: Specify up to 10 data items. Separate the

data items with a comma (.}.

Mask data can be specified only when $B is

specified.

$B: Searches the address range in byte units,.

In this case., only even addresses can be specified.
SN: Searches the address range in nibble units. (Default)
Example:

This sample program searches addresses 100H to 1FFH In

data memory for data strings O to 9.
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brk:0>EAM G 100 1FF O, 1. 2. 3, 4, 5, B, 7, 8. 9 j

G108
0113
011D

brk:0> H

(1) vpartition: Addresses 100H to 1FFH
data: o, i, 2, 3, 4, 5, 6, 7., 8, 8
Units: Omitted. (Nibble)
C) The addresses at which the data string is detected are

displaved.

(6> Copying data in data memory

A $B
Format 5 RAM A M A partition A addr( 1
A sN
Radix partition:H addr:H
brk:n> ) emu:n> X trcin> b

Function:

Copies data in a specified copy source range inte the area

starting at a copy destination address in specified units.

{a) An address in the copy source range can be specified

for the copyv destination address.

(b) Only one address can be specified for the copy

destination address.
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Programming:

Operands

partition: Specify the copy source range.

A partition or mask can be used in specifving

the copy source range.

When a partition is used, separate the start and

end addresses with a comma (.,).

Valid address range:

Depends on the target devices.

addr: Specify a copy destination address.

Valid address range: Depends on the target devices.

$B: Copies data in byte units,

In this case, only even addresses can be specified.

SN Copies data in nibble units. (Default)

Example:

This sample proaram copies data at addresses 100H to 13FH in

data memory into the area starting at address 180H.

brk:0>RAM M 100, 13F 180

brk:0> W

C) partition: Addresses 100H fo 13FH
addr: Address 180H
Units: Omitted. (Nibble)
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{7) Exchanging data between two areas in data memory

AsB
Format 5 RAM A X A partition A addr I ]
AsN

Radix partition:H addr:H

brk:n> ) emy:n> X trcin> X

Function:

Exchanges data between a specified exchange range and the

area starting at a specified exchange destination address.

Notes 1: An address in the exchange range cannot be

~specified for the exchange destination address.

Z2: Only one address can be specified for the exchange

destination address.

Programming:

Operands

partition: Specify the exchange range.

A partition or mask can be used

the exchange range.

in specifving

When a partition is used., separate the start and

end addresses with a comma (.).

Valid address range:

Depends on the target devices.
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addr:

$B: Exchanges data

In this case.
$N: Exchanges data
Example:

This sample program exchanges data between the area at

Valid address range:

Specify an exchange destination address,

Depends on the target devices.

in byte units.

in nibble units.

(Default?

only even addresses can be specified,.

addresses 100H to 1FFH and the area starting at éddress 200H

in data memory.

Lbrk:0>BAM X 100, 1FF 200

] o

(1) bpartition: Addresses 100H to I1FFH
caddr: Address Z200H
Units: Omitted, (Nibble}
(8 Comparing data in data memory
A 3B
Format § RAM AV A partition A addrl 1
FANE:
Radix partition:H addr:H

brk:n>

0 emu:n>

X trcin>
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Function:
Compares data in a specified comparison range with data in

the area starting at a specified comparison destination

address.

{a) An address in the comparison range can be specified for

the comparison destination address,

{(h) When a mismatch is found by the comparison., the

differing datum and its address are displaved.

{¢c) The comparison continues to the end of the comparison

range.,

Programming:

Operands

partition: Speciiy the comparison range in data memory.
A partition or mask can be used in specifyving
the comparison range.
When a partition is used., separate the start and
end addresses with a comma (.).
The valid address range depends on the target
devices,

addr: Specify a comparison destination address.,

A partition or mask cannot be used.

The valid address range depends on the target

devices.
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$B: Compares data in byte units.

in this case, only even addresses can be specified.
$N: Compares data in nibble units. (Default)
Example:
This sample program compares data at addresses 100H to 14FH

with data in the area starting at address 150H in data

memory,

r~ )
brk:0>RAM V 100, 14F 150 K
D10F 0D 015F 01
0115 36 01865 41
0144 03 0184 2F
brk:0> H
\__ Y
(1) eartition: Addresses 100H to 14FH
addr: Address 150H
Units: Omitted. (Nibble)
() Differing data items and their addresses found by the
comparison are displaved.
(9) Loading a file into data memory
Format 6 RAM AL
brk:n> o emu:n> X trcin> X
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Function:

Loads file [ET5000.RAM in the current drive into data

memory.

(a) The file is loaded in the area specified by an RAMAS

command.

(b) If . file TETS5000.RAM is not feound in the current drive

or iIf the file format is invalid, an error occurs.

Example:

This sample program loads the file normallivy.

brk:0>RAM
Object load complete

brk:0> H

C)_ The file is locaded into data memory.
C) The terminated state is displaved.

(10) Saving data in data memory into a filse

Format 7 RAM AS [ Avpartitionll.partitionll.partition]
. [.partitionl{,partition]

Radix partition:H

brk:n> 0 emu:n> X trcin> X
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Function:

Saves data in up to five save ranges into the current drive
with file name |ET5000.RAM.

(a) When the address is omitted, all data in data memory

are saved.

(b) When file IET5000.RAM already exists in the current

drive, the following message is displaved.
File already exists. Delete? (Y or N)
Y: The file is deleted and a new file is opened.
N: The file remains unchanged.
Proegramming:

Operand

partition: Specify an address range of data in data memory

to be saved.

A partition or mask can be used in specifving

the address range.

When a partition is used. separate the start

and end addresses with a comma (.,).

Valid address range:

Depends on the target devices.

Examples:

(a) This sample program saves data at addresses OH to I1FFH

in data memory.
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brk:0>RAM S 0, 1FF

Object save complets

brk:0> M

C) Data in data memory are saved.

C) The terminated state

is displayed.

(b) After the operand is omitted, all data memory area of

the tarocet device is saved.

-
brk:0>RAM S [

File already exists. Delete? (Y
Object save complete

brk:0>H

.

or N)

y &

The operand is omitted.

@
@ Y [ is entered.

This operation
already exists
C) The terminated

is required when file IETSOOO.RAM

in the current drive.

state

is displaved.

7.4.28 Manipulate general register command (REG)

General formats
Format 1 REG ACI A register]
A ALL

Format 2 REG[AD[(
A register

b
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Function overview:

The REG command changes and displays the contents of
general registers and control registers., Each flag in
the PSW can be changed and displaved using its name. The
registers which can be changed and displayved depend on

the target devices.

(1} Changing the contents of a register

Format 1 REG A C[ A register]

brk:n> 0 emu:n> X trein> X

Function:

Changes the contents of general registers and control

registers.

The contents of a specified register in the register bank

pointed by the register bank selector (RBS) are changed,

(a} The contents of a specified general register or control

register can be changed.

When PSW is specified, individual flags can be changed
sequentially from the first flag. When the name of a

flag is specified, only the flag is changed.

{(b) When the register name is ocmitted, the contents of the

general registers and control registers can be changed

sequentially.
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Programming:

Operand

register:
Control registers:
General registers:
PSW flags:

Default:

Specify one of the following registers and flags.

PC. SP., PSW. RBS, and MBS
KA, HL, DE., BC, XA', HL"',
DE', BC', X, A, H, L. D, E,
B, and C

CY., RBE., MBE. I8TO., and IST]

The contents of the general registers and control

registers can be changed seguentially.

Examples:

(a) Changing register contents’

When the register name

is omitted, the contents of the

general registers and control registers are changed

sequentially.
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(-

registers other than the PSW are changed.
C) The contents of the registers are changed.

C) The contents of the resisters remain unchanged.

Note: Whether to use a 3- or 2-byte is determined

according to the target devices.
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brk:0>REG ¢ [ A @
XA 00 = 11
HL 11 =22 O - ®
DE 22 = 33 J
BC 33 = )
XA' 44 =
HL' 55 = [
DE' 66 = [
BC* 77 = RE)
RBS 0 =
MBS 0 =
SP 000 = )
PC 0000 = J
kark:m>.
7
C) The contents of all general registers and control



(b)

Specifying the PSW

When control

register PSW is specified. each flag in

the PSW can be changed.

—_
brk:0>REG ¢ psw [
RBE ©O =
MBE O =
cY 0 =
IST1 0 =
ISTO Q =
brk:0> l
i
C) All flags in the PSW are changed.
C) The values of the flags are changed.
C) The values of the flags remain unchanged.
(cY When a register name is specified

When the name of a general or control register is

specified.

the contents of the register can be changed.

brk:0>REG C DE

DE 00=11H

brk:0>M

®

The contents of

register DE are changed.
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{(2) Displaving the contents of a register

‘ A ALL
Format 2 REG[ A DI 13
A register
brk:n> o amu:n> X trcin> X
Function:

Displays the contents of general registers and control

registers,

The contents of a specified register in the current register

bank are displaved.

{a)

(b>

(c)

When ALL is specified for the operand, the contents of

all general registers., control registers, and PSW flags
in all register banks for the target device are
displayed.

When PSW is specified for the operand. the values of

the PSW flags a}e displaved.

When the operand is omitted, the contents of all

general registers., control registers., and PSW flags in

the current register bank are displayved.

Programming:

Operands
ALL: Displays the contents of all general registers.
control registers, and PSW flags in all register banks

for the target device.
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register: Specifv one of the following registers and flags.

) Control registers: PC, SP. PSW., RBS., and MBS
General registers: XA. HL, DE., BC., XA', HL'.,
DE', BC', X, A, H, L, D, E,

B, and C
PSW flags: CY., RBE., MBE., [ST0O. and |I8TI
Default: Displays the contents of all general registers.

control registers., and PSW flags in the current

register bank.
Examples:
(a} When the operand is omitted
The contents of all general registers., control

registers., and PSW flags in the current register bank

are displaved.

— ~
brk:0>REG D
XA HL DE BC XA' HL' DE' BC' RBS MBS RBE MBE CY 1ST1 |STO SP PC
00D 00 OO OD OO 0O 00 OO0 0 0 0 0 0 0 G 000 0000
brk:0> W
\_ _J
Remark: -- is displaved for the contents of a register

not provided for the target device.
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(b)

When PSW is specified for the register name

The values of all PSW flags are displaved.

r A
brk:D>REG D PSW
RBE MBE CY IST1 [STO
0 0 0 0 0
Lbrk:0>l
\ W,
{¢c) When a register name is specified for the operand
brk:0>REG D pc
PC 0000
brk:0>
(d) When ALL is specified for the operand
The contents of all general registers, control
registers, and PSW flags in all register banks for the

target device are displaved.
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—

brk:0>REG D ALl
0 0 0 0 O 0 0

XA HL DE BC XA' HL' DE’
RBO 00 00 OC OO OO 0O OO
RB1 00 00 OO 00 00 0O OO

RB14 00 00 OC 0O DO 00 0O
L RB15 00 00 00 0O OO 00 OO

RBS MBS RBE MBE CY IST1 |STD SP

PC

000 0000

BC'
00
00

0o
00

C) The contents of all

banks are specified to displavy.

registers register

C) The display contents depend on the target devices.

7.4.29 RBeset command (RES)

General format

Format 1 RESI A HI

brk:n> o emu:n®> 6 trein>

Function:

The RES command resets the emulation device or

IE-75000-R svstem.
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Programming:

Operand

H: Resets the entire IE~75000-R system.
Default: Resets the emulation device.
Examples:

(a) After H is specified for the operand. the entire

IE-T75000-R system is reset.

r

brk:0>RES H [

|E~-75000/1-R Monitor V1.3 [1 Nov 911
Copvright (C) 1888, 1991 by NEC Corporation

Self check ok

Target CPU uPDT5108/108A/108F/P108/P108B/112/112F/116/11BF/P116
Program Memory O-FFFFH

Data Memory 00H-1FFH. F80H-FFFH

Memory Bank 0-1, 15

Register Bank 0-3

Power on target system (Y/N)

Do vou use high speed down load mode? (Y/N)=y B

(1) The entire I|E-75000-R system is reset.
(Z) The target device is displaved.
(3 The high-speed download mode is used.

(b) Resetting the emulation device

When the operand is omitted, the emulation device

reset.

brk:0>RES

brk:0> i

C) The operand is omitted.
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7.4.30 Run emulation command (RUN)

General formats

Format 1 RUN ANL A addr)
Format 2 RUN A BL A addr]
(eXpression
Format 3 RUN ATI A addr) - [ A TRDIT A REG)

l,count

Radix addr:H

Function overview:

The RUN command starts the execution of a progsram by the

emulated device.

A subcommand can be specified to select one of the

following three execution functions.

(a) RUNAN: Nonbreak real~time execution
Starts the execution of a target program frem a
specified address and traces the flow of the
pProgram. Stops the tracer when an event is
detected.
The emulated device does not stop.

{b) RUNAB: Real-time execution under break conditions
Starts the execution of a user program from =
specified address and traces the flow of the

program. Stops the tracer and emulated device when

an event is detected.
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(c)

RUNAT: Step execution

Starts the step execution of a user program from a
specified address. Stops the emulation device and
tracer when a specified number of instructions are

executed or when a specified condition is satisfied.

For RUNAB or RUNAT, the emulated device and tracer
are stopped when an event is detected. when a

specified number of instructions are executed., or

when a specified condition is satisfied. At this
time., the svstem enters the one-step execution
mode (NOte)  (seq Figure 7-3.)

Note: One-step execution mode

In the one-step execution mode, the target
program is executed step-by-step when the
<¢r> (return) key is pressed. Every time a
step of the program is executed, the
disassembled instruction which is executed
and the contents of registers in the current
bank are displiaved. When /<cr> (slash and
return) is entered after the CALL., CALLA,
CALLF., or CALLT instruction is executed. the
subroutine to which a branch is made is
executed in real time. Then the return-to
instruction is executed, and the system
enters the one-siep execution mode. Nothing
is executed during real-time execution. When
the <ESC>» key is pressed, the one-step
execution mode is terminated., the svystem

waits for a command to be entered.
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Programming note:

When an interrupt request occurs in cne-step execution., a
request flag (IRQx) is set but an interrupt is not
feceived. One-step execution initializes trace data
acquired before the execution. The system is not in the

STOP or HALT state in the one-step execution mode.

Fig. 7T-3 One-Step Execution Mode

RUN B or RUN T

B K Emulated device and
rea tracer stopped

Subroutine

1
1
1
1
i
One-step |
execution
i
|
Return key — | calL instruction Real-time
pressed ‘ execution
Return-to
instruction
: '
1
i
One-step | Return
execution
ESC key End of one-step
pressed execution mode

Y

Pressing <ESC> key can terminate
one-step execution mode.
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(1) Nonbreak real-time execution

Format 1  RUN ANt A addrl

Radix

addr:H

brk:n>

o emuin> | X tre:in> X

Function:

Starts the execution of the target program from the address
specified for

Program.

The emulated device stops

or when an STP command

forcibly.

(a)

When the operand is omitted,

Stops only the tracer when an event

when an STP T command is entered.

the operand and traces the flow of the

enly when a fail-safe break occurs

is entered to terminate the CPU

the current value of the

PC is used for the execution start address.

(b)Y The tracer and emulated device can be forcibly stopped
as follows:
Current mode
tre:n> emuin>
Stops both the tracer Storps the emulated
STP and emulated device. device.
command |[. The system enters the The system enters the
brk:n> mode. brk:n> mode.
Stops the tracer. Cannot be used.
STP T . Does not stop the
command emulated device.
The system enters the
emu:n> mode.
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(c) When the tracer is stoepped by detection of an event or
an STP T command, the cause of the tracer stop is
displaved.

(i) Event detection

BRA1., BRAZ2, BRA3, BRA4, BRS1., or BRSZ
Cii) Tracer stop specification

STPT

(dY The emulated device stops when a fail-safe break occurs
or when an STP command is entered to terminate the CPU
forcibly. In this case, the cause of the stop of the
emulated device and the contents of registers in the
current bank are displaved.

(i) Fail-safe break
GDM., GDIO., GDR. or GDSP
(ii) Forced termination specification
STP

Programming:

Operand

Specify the start address of the target program to be

executed.

addr: Target program execution start address

Valid address range: 0 to OFFFFH
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Examples:

(a) Nonbreak real~time execution

brk:0>RUN N 100
Emufation Start at 0100

trc:0>A

I:I tracer stop

emu: 0>l
emu:0>STP [

STP break terminated

XA HL DE BC XA' HL' BC' RBS MBS RBS MBE CY IST1

00 00 00 GO OO 00 00
brk:0>N
brk:0>RUN_N 100
Emulation Start at 0100

trc: 0>

[::::] tracer stop

emu:0>K
emu:0>TRG [
Tracer Start

trc:0>m

0 0 0 0 0

0

ISTO SP

PC

0 Q00 0C00

C)- The system waits for a command

(@) One of the following causes of the tracer

displayed:

BRA1 to BRA4,

7T - 1786

BRS1.

in the trace mode.

BRSZ2,

or

stop
STPT.

is



The system
mode .

A break is
The system
One of the
displaved:
The tracer

The system

@ @G ®

waits for a command in the emulation

caused by an STP command.

waits for a command in the trace mode.
following causes of the tracer stop is
BRA1 to BRA4., BRS1. BRS2. or STPT.

is restarted by a TRG command.

waits for a command in the trace mode.

{b) In this example, a break is forcibly caused when RUN N
is executed.
- ~
trc:0>H
[::::] break terminated
XA HL DE BC XA' HL' BC' RBS MBS RBS MBE CY 1ST1 |8TO SP PC
00 00 00 00 OO0 00 OO0 0 0 0 0 0 0 0 000 0000
brk:0>M
L .,

The svstem
One of the

®O

displayved:
GOM. GDIO.

waits for a command in the trace mode.

following causes of the forced break is

GDR., or GDSP

(2) Real-time execution under break conditions

Format 2 RUN A B[ A addr

]

Radix addr:H

brk:n>

emu:n> X trcin> X
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Funetion:

Starts the execution of the target program from the address

specified for the operand. Stops both the emulated device
and tracer when an event is detected. Also stops them when
a fail-safe break occurs or when an STP command is entered

to terminate them forcibly.

(a)

(b)

(¢)

When the operand is omitted, the current value of the

PC is used for the execution start address.

An STP

device

An STP
device

tre:in>

command can bhe entered to stop the emulated

forcibly,

command stops both the tracer and emulated
and the svstem enters the brk:n> mode from the

mode.

When the emulated device is stopped, the cause of the

stop and the contents of registers in the curreni bank

are displaved.

(i} Event detection

BRA1., BRAZ, BRA3., BRA4, BRS1. or BRS2

(i) Forced termination specification

STPT

{iiiY Fail-safe break

GDM., GD1G. GDR, or GDSFP
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(d) When the emulated device is stopped by detection of an
event, the cause of the stop and the contents of
registers in the current bank are displaved, and the
system enters the one-step execution mode.

Programming:

Operand

Specify the start address of the target program to be

executed.

addr: Target program execution start address
Valid address range: 0 to OFFFFH

Examples:

(a) In this example., a break is caused during RUN B, and

the system enters the one-step execution mode.
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“\
brk:0>RUN_B 100 ®
Emulation Start at 0100
tre:0>M @
|:| break terminated @
XA HL DE BC XA' HL®' BC' RBS MBS RBS MBE CY IST1 ISTO SP PC
00 00 00 00 OO 00 OO 0 0 0] 0 O 0 0 000 0000
One Step emulation standby
L ®
XA HL DE BC XA' HL' BC' RBS MBS RBS MBE CY IST! ISTO SP PC
00 GO OO 00 00 00 OO0 o 0 0 0 0 0 0 Q00 0000
One Step emulation standby |ESC C)
brk:0>M
\_ _J

C) The execution of the program starts at address

160.

©@®

displaved:

BRA! to BRA4,

The <cr> key

@®

The system waits for a command in the trace mode.

One of the following causes of the break is

BRS!1., or BRS?2

is pressed.

The trace results are displaved in the same way

when a TRD command is executed.

(6) The <ESC> key

is pressed.
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(b) In this example, a forced break is caused during RUN
r
trc:0>M W
[::::::] break terminated
XA HL DE BC XA' HL' BC' RBS MBS RBS MBE CY IST1 ISTO SP PC
00 00 00 Q0 DO ©0O 0O 0 0 0 c 0 0 D 000 0000
brk:0>M
o v,

C) The system w
C) One of the
“diseplayed:
GDM, GDIO,

aits fer a command in the trace mode.

following causes of the forced break

GDR, or GDSP
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(3) Step execution

,expression(*)
Format 3 RUN A Tladdr] |: ] . LA TRDY LA REG)
. ,count . . :
Operand 1 fvvvvovnrninn., A Operand 3
Operand 2

Radix addr:H

brk:n> o emu:n> X trcin> X

X expression: register Note 1) o 5 lyask data

> Bit data
< 4-bit data
> 8-bit data

(Note 2))

>=1 | 16-bit data J
=<
<=
><
\<>)
Notes 1: register: X, A, H, L, DO, E, 8, C, XA, HL., DE, BC,

XA', HL', DE', BC', PC, SP., RBS. MBS,
CY. RBE., MBE. IST1, or ISTO

2: Mask data: For mask data., only the following
conditions can be used: =, ><, and

<>,

Function:

Starts siep execution of the target program from the address
specified for operand 1 and continues the execution until

the condition specified for operand 2 is satisfied or a

specified number of steps are executed.
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During step execution., the disassembled instruction which is
executed or the contents of registers in the current bank
are displaved according to the specification of operand 3.
Programming notes:
When operand 1 is omitted., the current value of the PC is
used for the execution start address.
When operand 2 is omitted., only one step of the program
is executed.
When operand 3 is omitted, the disassambled instruction
which is executed and the contents of registers in the
current bank are not displaved during step exXecution.
The emulated device stops when the register condition is
satisfied or when a specified number of steprs are
executed. At this time. the contents of registers in the

current bank are displaved, and the system enters the

ohe-step execution mode.

Step execution is not made in real time. Therefore. BRM

"and TRM are invalidated during step execution. When the

svystem enters the one-step execution mode., the trace data

are initialized. Affter step execution., trace data cannot

vbe displaved by a TRD command.

When a fail~safe break occurs or when the <ESC> key is

entered to terminate step execution forciblv., the cause

of the stop and the contents of registers in the current

bank are displaved., and the svstem enters the brki:in>

mode .
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(i) Fail-safe break
GDM., GDIO. GDR., or GDSP
(ii) Forced termination specification
ESC
Programming:
(a) Operand |
Specify the start address of step execution.

addr: Step execution start address

Valid address range: 0 to OFFFFH

Default: The current value of the PC is used for the

step execution start address.
(b)) Operand 2
Specify the termination condition of step execution.

expression: Specify the name of a register and its
condition toe terminate step execution

Using the contents of the register.

register:

X, A, H. L, D, E, B, C, XA, HL., DE, BC,
X&', HL', DE', BC'., PC, SP., RBS., M3S., CY.
RBE., MBE, IST1, or ISTO

Remark: The registers which can be
specified depend on the target

devices.
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(¢

Relational

operator:

=, 2, <, =», »>=, =<, »><, or <>

Data to be compared:

count:

Defaul t:

Operand 3

Mask data

Bit data

4-bit data

8-bit data

16-bit data

Remark: For mask data, only the following

relational operators can be used:

=, ><, and <>,
Specify the number of steps to terminate
step execution when a specified number of
steps are executed.

Valid number range: I to 65B35T

It is assumed that 1 is specified for the

number of steps.

Specify data to be displaved during step execution.

Data are diseplaved for each step.

TRD: Dispiavys the disassembled instruction which is

executed.

REG: Displays the contents of registers in the current
bank.
Default: Displays nething.
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Example:

In this example, trace data are displaved.

brk:0>RUN T. 100, A= lBD_BEE__ @

Emulation Start at 0100

@
XA HL DE BC XA' HL" BC' RBS MBS RBS MBE CY !ST!1 [STO SP PC
00 0D 00 00 0O 00 OO0 0 0 0 0 O 4 0 €00 0000
Terminated
One Step emulation standby @
@

At forced termination

I:I break terminated @

XA HL DE BC XA' HL' BC' RBS MBS RBS MBE CY [ST] ISTQ SP PC
00 00 00 00 00 00 OO0 0 0 0 0 0 0 0 ©O0O0 0Q00

brk:0>M
\ J

C) The flow of the program is traced until the contents of

register A become 1.
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T.4.31

An instruction is traced and disassemblied.

Trace data are displayed in the same way when a TRD
command is executed.

This processing repeats until the contents of register
A become 1 or a forced break condition is satisfied.
When the condition (register A = 1) is satisfied, the
<cr> key is pressed.

The system enters the one-step execution mode in the
same way when RUN B is executed.

One of the following causes of the forced break is
displaved:

ESC., GDM. GDIO., GDR. or GDSP

Save command (SAV)

General

AcC
Format 1 SAV A [d:1file [ A partittonl----{ A part:ition][{A ]

format

3]
Operaﬁd i. 'Operand 2 {up to 5) Qperand 3
Radix partition:H
brk:n> o emu:n> X trcin> X

Function:

The save command saves object codes and/or a debugging

environment to a file whose name is specified in operand

cn the host machine connected with channel 1 of the

IE-75000-R.

{a) The object codes in a program memory area specified

in operand 2 are saved to file filename.HEX on the

host machine in the Intel standard hexadecimal

format.
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(b)

(c)

(d)

(e)

The debugging environment set in the command is
saved to file filename.DBG on the host machine.
Debugging environments that can be saved by the SAV
command are those set up with the following

commands .

BRA1. BRAZ., BRA3. BRA4., BRK. BRM., BRS1, BRS2. CHK.
CLK, DLY. MOD., OUT. PAS., PGM. REG. STS. TRF. TRM.
TRX. TRY

When operand 2 is not specified, data at addresses

0 - OFFFFH in program memory are saved.

Either the object codes or the debugging environment
is saved by specifvying operand 3. When operand 3 is
not specified., both the object codes and the

debugging environment are saved.

When a file name is already entered., the following

pProcessing is performed by specifying file

attributes,

Ci> DIR and R/W attributes
The system displays the following message and
gives users a choice of deleting the existing
file and creating a new file, or leaving the
existing file as is.

File already exists. Delete? (Y or N) T

Y: Deletes the existing file and creates a

new file.

N : teaves the existing file as is.
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Cii)d SYS and R/0 attributes

The svystem displays the following message and

ignores the command.
File already exists.
Programming:
{a) Operand |

Specify the name of a file to which object codes

and/or a debugging environment is to be saved.
file: A Tile name without an extension
{b) Operand 2

partition: Specifies a program memory area

containing data to be saved.

Address format:

Start address., end address

Valid address range: 0O - OFFFFH
Number of operands: Up to five
Default:

84K-byte data at O - OFFFFH in program
memory are saved,

(c} Operand 3

Specify the tvpe of data to be saved.
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c: Only the object codes are saved.

D: Only the debugging environment is saved.

Default: Both the obiect codes and the debugging

environment are saved.

Examples:

- (a Without addresses

This sample program saves all data in the coverage
measurement range of program memory (same as that of
the locaded object file) and the debugging
envirenment to files SAMPLE.HEX and SAMPLE.DB8G
respectively on the current drive in the host

machine.

~

~
brk:0>SAV SAMPLE [
Object save complete
debug date save complete
brk:0> M
—

(b) With addresses

This sample program saves data at addresses 0O -
tFFFFH and 3000H - 30FFH to file SAMPLE .HEX on the

current drive in the host machine.
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brk:0>SAV SAMPLE 0,1FFF 300Q.30FF ¢
File already exists. Delete? (Y or N) : Y[

Object save complete

brk:0>H
.

(D When file SAMPLE .HEX already exists

(¢) When file SAMPLE .HEX already exists and has
attribute SYS or R/O

brk:0>SAV _SAMPLE C

File already exists

T7.4.32 Switch emulated device mode command (SET)

General format

A STACK A OFF
Format 1 SET | ]
ASLWAIT AoN

brk:in> o | emu:in> X trcin> X

Function:

The SET command changes the number of bvtes per stack
used when an emulated device interrupt occurs, [t also
switches wait times used after a reset in the emulated
device. When operands are not specified. the current
STACK and SLWAIT settings are displaved with ON or OFF.
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Programming:

(a)

(b)

Operand 1}

Select the number of bytes per stack or the wait

time.

STACK: The setting of the number of bvytes per
stack used on an emulated device interrupt

is selected.

SLWAIT: The setting of the wait time used after a

reset in the emuiated device is selected.
Operand 2
Set a value for STACK or SLWAIT.

STACK:
OFF: The number of bvtes per stack is set to 2.

ON: The number of bvtes per stack is set to 3.

|f the taroet device is specified as any of the
uPD75217. uPD75%218, uPDTS5P218. uPD75236. uPD75237,
uPD75238, uPD75P238, uPD75P336, uPDT5%17., uPD75518,
and uPD75P518 (internal ROM 24- or 32-byte device)
usins the STS command or the DIP switch (SW2) on the
|[E-T5000-R-EM (emulation board), the three-byte
stack is automatically selected. Otherwise., the

two-bvte stack is selected.

SLWAIT:
OFF: The wait time is set to 31.25 ms. It is a
default value.

ON: The wait time is set to 7.81 nms.
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Progsramming note:

The set values become effective after the

is executed.
Examples:
(a)

Without operands

When operands are not specified.

are displaved.

reset command

current set values

-
brk:0>SET

STACK: OFF
SLWAIT:OFF

brk:0>R

N

(b) Switching emulated device mode

This samele proéram sets STACK and SLWAIT., and

switches the emulated device mode.

N
brk:0>SET _STACK ON
brk:0>SET SILWAIT QFF
brk:0>RES

~— J

The number of bytes per
The wait time
The

execution the mode

reset command

@OO
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stack

is executed.

is seft to 3.

is set to 31.25 ms.

After the

is switched.
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7.4.33 Manipulate special register command (SPR)

General! formats

Agroup }
1

Format 1 SPR AC[{
ANregister

Aagroup
Format 2  SPRI A DI { 1]

Aregister

Function overview:

The SPR command changes or displays 1/0 areas (called

special registers) in the target devices.

The special registers which can be changed or displaved
vary with what the target device is: thevy are specified
with the STS command.

(a) Group name

In 75X series. the special registers are mapped at
addresses OF80H - OFFFH in data memory. The SPR
command specifies the name of a special register
group with 8 high-order bits of each mapping
address. The special registers which belong to the
group can be changed or displaved as a whole by

specifving the group name.

F8X: The special registers mapped at OF80H - OF8FH

in data memory are changed or displaved.

Valid group names depend on the target devices.
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(b} Register name

The special registers are chanoged or displaved by
specifying the names of the special registers. The

names depend on the target devices.

{1} Changing special registers

Agroup
Format 1 SPR A ¢l ]
Aregister
brk:n> 0 emu:n> X trein> X
Function:

The command changes special registers specified by register

or group hame.

(a)

(b

(c)

(d)

When register names are entered., only the specified

special registers are changed.

When a group name is entered., all the special

registers which belong te the group are changed.

When neither a register name nor a group name is

entered, all special registers are changed in group

units.

To stop changing of special registers in group units.,
press the <ESC> key. To proceed to the next register
without completing the change of the current register.

press the return key.
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(e) The special registers which can be changed are write

only and read/write registers,.

(f) Distinguishing the write only register and the read

only register
A write only registeE is marked Wo.
A read only register is marked Ro.
Programming:
(a) Subcommand
Enter C.
(b) Operand
group: Eight high-order bits of data memory
addresses OF80H - OFFFH where special
registers are mapped are specified as a

group hame.

Remark: Valid group names vary with the

target devices.
register: The name of a special register is specified.

Default: All special registers are specified to be

changed in group units.
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Examples:

(a) Specifving a group name

This sample program changes special registers by

specifying a group name.

e —
brk:0>SPR ¢ Fax [
[F8X]
SBS 2=11d
BTM. 3 .0=1
BTM Wo=
BT 00=Ro [
DSPM Wo=
DIMS Wo=
DIGS Wo=
KSF.3 0=Ro &
KSF 2=Ro [
brk:0>H
\ W,
(D The special registers at addresses OF80H - OF8FH
are changed by specifving the group name.
C) The read/write special registers are changed.
@ The write only register is marked Wo.
@ The read only register is marked Ro.

{b) Specifying a register name

This sample program changes a special register by

specifving a register name.
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BT 00=Ro
brk:0> M

(D The special register is changed by specifying
the register name.

@ If an attempt to change read only registers is
made, Ro is displaved and the registers cannot be
changed,

(¢) Without operands

When no operand is specified, all

are specified to be changed.

special registers

¥

brk:0>SPR C

[F8X]
SBS 1=0
BTM. 3 1=0
(FaX)
TPGM.3  .0=
TPGM Wo=0 [
@ A group name is displaved.

@

A group name is displaved.
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(2) Displaying special registers

: ‘ ANgroup
Format 1 SPRL A DI 11

Aregister

brk:in> ) emu:n> X trcin> X

Function:

The SPR D command displays information about the special

registers specified by register or group name.

(a) When a register name is specified, information about a

special register with the specified name is displaved.
(b)Y When a group name is specified, information about the
special registers belonging to the specified group is

displaved.

{(c) When neither register nor group name is specified.

information about all special registers is displaved.

{(d) Pressing the <ESC>» key can abort a display started with'

a group name specified.
(e) A write only special register is marked Wo.
Programming:
(a) Subcommand

Enter D.
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(b} Operand

group: Specifies the 8 high-order bits of a start
address (OF80H - OFFFH) of a data memory

area where a special register is mapped as a

group name.

Remark: Valid group names depend on the

target devices.
register: Specifies a special register name.

Default: All special registers are selected for

display in units of groups.

Examples:
{a) Specifving a group name

Sprecial registers are specified by group name in this

example.

.

ﬂ
brk:0>SPR D_Fax [l
[F8X]
SBS=1 BTM.3=.1 BTM=Wo BT=00 DSPM=Wo DIMS=Wo C)
DIGS=Wo KSF.3=.0 KSF=2
brk:0> M
- A

M Group name is specified.

®@ Register name and value are displaved.
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(b) Specifying a register name

) Special registers are specified by register name in

this example.

f
brk:0>SPR D BT
BT 00
brk:0>M
brk:0>SPR D BTM [
BTM Wo
brk:0> M

L

(D Register name is specified.

@ A write only special register is displaved.
(¢) When no operand is specified

If no operand is specified, all special registers

are selected for display.
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brk:0>SPR_D

[F8X]

SBS=1 "BTM.3=.1 BTM=Wo BT=00 DSPM=Wo DIMS=Wo
DIGS=Wo KSF.3=.0 KSF=2

[F9X]
TPGM.3=.0 TPGM=Wo MODL=00 MODH=00 WM=Wo

[FAX]

[FBX1]

(FBX2]

(FEX]

[FEX]

.....

brk:0> IR

@® All special registers are specified for display.

@ Special register name=value

7.4.34 Redirect input command (STR)

General format

Format 1 STR A [d:1filel A parameter list]

brk:n> 0 emu:n> X trec:in> 0
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Function:

The STR command fetches all commands and data that follow
this command from a specified file on the host machine.
Actual parameter specified in this command can be

substituted with formal parameters in the file.

(a) Entering *l. breaks fetching of commands and data

from a file.

(b)Y When the svstem is ready for command entry.,

entering *“L restarts command and data fetching.

{(c) Entering *“K terminates execution of the command.

Programming:

Operand

[d:1file: Specifies the name of a file containing
commands and data. A drive number may
be omitted.

parameter list: Specifies actual parameters.

Up to four actual parameters can be

specified.
Programming note:
Creating an input file
fnput files usable with this command include files
¢reated with a COM command and command and/or data files

created with an editor. When formal parameters are used.

input files must have been created with an editor.
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Formal

When relative addresses are used.

must be substituted by $% so that

from $ use
Examples:

(a)

d in the assembly

parameters are coded as $0.

$1., $2,

$ for formal

Janguage.

or $3.

parameters

it can be distinguished

Commands are supplied from file SAMPLE.STR.

o~

brk:0>8STR_b:SAMPLE STR

brk:0>LOD SAMPLE

object load complete
_ symbol table loading
PUBLIC load complete
MODOD load complete
MODO1 load complete
MODO2 load complete
MODO3 load complets
MODO04 load complete
MODOS load complete
brk:0>MEM D OX
0000 00 01 02 03 04 05 06
brk:0>MEM F OXX 00
brk:0>MEM D OXX
0000 00 00 00 Q0 00 0O DO
0010 00 00 00 00 00 0O 0O
0020 0C 00 00 00 00 0O 00
00FO0 00 00 00 00 o0 00 00
brk:0> M

07 08 08 OA

oo
Qo
ao

00 00
00 00
00 ao

o0
00
00

00 00 00 00

08 0C 0D DE

00
0o
0o

00
oo
00

00
00
0o

00
00
0o

00 00 00 OO

-------

@

SAMPLE.STR
file.

in drive B
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Detecting the end of an

fetching of commands and data from

input file terminates the

it. When

fetehing

from a file ends., the keyhoard gets ready for entrv. The
contents of file SAMPLE.STR are listed below.
-
p
A>TYPE b:SAMPLE STR [
LOD SAMPLE
MEM D OX
MEM F OXX Q0
MEM D OXX
A>H AJ
L
(b) Commands are supplied from a file containing formal
parameters.
s Y
brk:0>3TR SAMPLE . STR 0OXX 0OXX
brk:0>L0OD SAMPLE
object load complete
symbol table loading
PUBLIC load complete
MODOO load complete -
MODO1 load complete
MODO2 - load complete
MCDG3 load complete
MOD04 load complete
MODOS load cemplete
brk:0>MEM D 0X
0000 00 01 02 03 04 05 06 07 08 09 QA OB 0OC 0D OE OF ..........
brk:0>MEM F 0OXX 00
brk:0>MEM D OXX
0000 00 GO 00 00 00 OO0 QO Q0 00 0O OC 00 00 00 00 00 ..........
0Q10 00 00 00 00 OO0 00 00 00 00 OO 00 0O 0O 0000 GO ..........
00z0 00 00 00 00 00 0C ©O 00 Q0 QO Q00 0D 00 Q0 C0 00 ..,........
parFo 00 00 00 DO Q0 00 OC 00 00 00 00 00 00000000 ..........
brk:0> M J
LN

®

7
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@ Formal parameters have replaced actual

parameters.

|f parameters are specified, the input file must

contain formal parameters. If it does not contain

one., actual parameters are ignored.

The contents of file SAMPLE.STR are listed below.

A>TYPE b:SAMPIE, STR I
LOD SAMPLE

MEM D OX

MEM F $0 00

MEM D $1

t A> N

D Formal parameter 1

@ Formal parameter 2

{(c} When a specified file is not found

brk:0>STR b:SAMPLE STR [l
B:SAMPLE.STR file not found

brk:0> IR

) Message indicating a specified file has not

been found

7
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7.4.35 Stop real-time emulation command (STP)

General formats
Format 1 STP

Format 2 STPAT

Function overview:

The STP command causes the emulated device to stop

emulation and the tracer to stop operating.
Programming note:
The STP T command cannot be used with a RUN B command.

(f) Bringing the emulated device and tracer to a halt

Format 1 STP

brkin> X emuin> 0 trcin> 0

Functioen:

The STP command brings both emulated device and tracer to a
hal t.

After this command has been executed, the brk:n> mode is

entered.

Programming:

Enter the command only.
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Example:

Real-time emulation is brought to a halt by an STP

command ;

Emulation start at 100
trc:0>STP
STP break terminated

XA HL DE BC XA' HL' 8C' RBS MBS RBE MBE CY IST1 18T0 SP PC
Q0 00 00 0D 00 00 OO0 O o 0 c 0 0 0 000 0000

L brk:0> M _
(D Starting emulation is specified.
® A break of emulation is specified by an STP command.
® Message indicating this termination has been caused

by an STP command.

®

Register contents

2> Bringing the tracer to a halt

Format 2 STP AT

brk:n> X emu:n> X trcin> 0
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Function:
The STP T command brings only the tracer to a half.

After this command has been executed., the emu:n> mode is

entered.
Programming:
Enter the main command and operand,

Example:

The tracer is brought to a halt by the STP T command.

brk:0>RBUN N 200
Emulation start at 0200
tre:0>STP T [

STP T tracer stop

enu:0>
\

(D Starting emulation is specified.

@ Stopping trace is specified.

7.4.36 Select target device command (8TS)

General formats
Format 1 STS A C

Format 2 STS[ A DI

7 - 2089




Function overview:

The STS command selects a device to be debugged with
IE-T5000-R or displays information about a device that

has been selected for debugging.
STS C: Selects a target device.
STS D: Displays information about a target device.

(a) When a target device is selected., the following

items are changed.

C) Guard address (data memory., SFR., register.

stack memory)

(@ Register that can be operated on with an REG

command

C) /0 port that can be referenced with a TRD

command

C) Srpecial register that can be operated on with

an SPR command

C) Instruction set that can be used with an ASM

and DAS commands

C) Data memory area that can be operated on with

an RAM command

(b} When the J-version |IE-7T5000-R is supplied with
power., the specified target devices are the
uPD75108, uPD75108A, uPD75108F. uPD75FP108,
uPDT5P108B, uPD75112, uPD75112F., uPD75118,
uPD75116F, and uPDTSP116.
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(1)

Selecting a target device

Format STS AC

brk:n> 0 emu:n> X trec:n> X

Function:

The STS C command selects a target device.

When this command is entered, a list of devices is
displaved. A device in the list can be selected by entering

a number displaved at the left of the device name.

Divices are |listed over two pages of the screen. After STS

C is entered, the pages can be switched using the <cr> key.
Programming:

Enter the command and subcommand C,

Note: 1f only the period (.) is entered without a device

humber., a device will not new!ly be selected: the

previous selection remains active,
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Example:

Devices uPD75512, uPD75516. and uPDT5PL16 are selected for
debugging.

7~

(1)
(2)
(3)
(4)
(8)
{B)
(1)
(8)
(9)
(o
(an
az)
(13)
(14)
(15)
(16
an
(18}
a9
(z0)
(21
(22}

brk:0>SIS_C

Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target
Target

CPU
CPU
cPU
cpPU
CPU
CPU
CPU
CPU
cPU
CPU
CPU
cPU
CPU
CPU
CPU
cPU
cPU
CPU
cPU
CPU
CcPU
CPU

uPD75004/006/008/P00D8
uPDT5028

uPDT5036/P036

uPD75048/P048
uPD75064/066/068/P068
uPD75104/104A/7106
uPD75108/108A/108F/P108/P108B/112/112F/116/116F/P116
uPDT5116H

uPDTB11TH/P11TH

uPDT5206

uPDT5208/CGZ208
uPDT5212A/216A/CG216A/P216A
uPD7T5217

uPD75218/P218

uPDT5236

uPDT5237/238/P238

uPD7D268 '
uPD75304/306/308/308B/P308/312/316/P316
uPD75P316A

uPDT5328/P328

¢PD75336/P336
uPD75402/402A/P402

Target CPU No.T7 {(crinext page/. end)=_F

®
®
®

Command entered

Device

list displayved

Next page displaved on the screen

(23}

(24)

Target CPU uPD75512/516/P516
Target CPU uPD75517/518/P518

Target CPU No.7 {cr:next page/. end)=23 M

®

23 entered to select devices uPD75512., uPD75516., and

uPDT75P516
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Remarks 1. The following devices are under development:
The uPDT5036., uPD75P048, uPD75064., uPD75066,
uPD75068, uPD75P068, uPDTS5116H, uPDT511TH.
uPD7T5P117H, uPD75P238, and uPD75P336.

2. The uPD75%402 is available only as maintenance

parts.

(2) Displaving information about a device to be debugged

Format 2 STS[ A DI

brk:n> o emu:n> X trein> X

Function:

The STS D command displavs the following information about

a target device.

Name of the device to be debugged
Program memory area address
Data memory area address

Data memory bank range

@HEEO

Register bank range

Programming:

Enter the command and subcommand D.

Example:

Information about a device to be debugged is displaved.
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Ve

Registe

brk:0>M

L -

Target CPU
Program Memory O-FFFFH
Data Memory
Memory Bank

brk:0>STS D

uPDT5108/108A/108F/P108/P108B/112/112F/116/116F/P1186

OOH-1FFH. F8OH-FFFH
0"]: ]5

r Bank 0-3

0

Display of

specified.

information about a device to be debugged is

(@ Display of information about a device to be debugged
7.4.37T Manipulate svymbol command (SYM)
General formats
AN
FANNS
Format 1 SYMA A A symbol A\ word
AD
A B
Format 2 SYMA ¢ A symbol /A word
Format 3 SYMIAD [ A module name¥*)1)
Format 4 SYMAEL & symboll
i
N K
DL
Format 5 SYMI ]
NS
A M
% When the host machine is an IBM PC.
use \ instead of ¥.
Radix word:H
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Function overview:

The operations of the SYM command derends on a

subcommand entered, as listed below,.

SYM A: Defines an append symbol.

SYM C: Changes a value assigned to an append symbol.
SYM D: Displavys a svmbol,

SYM E: Deletes an append symbol.

SYM K: Deletes all symbols.

SYM L: Loads append symbols.

SYM S: Saves append symbols.

SYM M: Specifies, displays, and changes a current

module.

(1) Defining an append symbol

(A N)

AC
Format 1 SYM A A A symbol A word_ < 5

Ap

Operaﬁé‘i.'bperand 2 Operand 3

Radix word:H

brk:n> o emu:n> X trc:in> X

Function:

The SYM A command defines an append symbol, to which module
name |ESYMBOL is assigned.

The type of a specified svmbo!l is defined in operand 3.
N: Number tvpe

C: Code tvpe

D: Data tvyre

B: Bit tvpe
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Programming:

(a) OQOperand I

symbol: Specifies a name for a svmbol to be added.

Note: This command cannot specify a name that

is the same as for a previously defined

append symbol.

(b) Operand 2

word: Specifies a value for a svmbol to be added.

Valid value range: 0O - OFFFFH

(c) Operand 3

The symbol types listed below can be specified.
Parameter Description
N Deiines an append symbol of number tvpe.
c Defines an append symbol of code tvpe.
D Defines an agpend symbol of data tyre.
B Defines an append symbol of bit type.

Remark: The SYM command does not check that a
specified symbol name has the same string of
characters as any reserved word. If there is
an append symbol name with the same string of
characters as a reserved word, the ASM and DAS
do not treat that reserved word as reserved
any more. Instead. they accepts such append

symbols and tvpes as valid.
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Examples:

(a) Defining an append svymbol

SYMBOLO1 is defined to have value 1000 and be of code

tvpe.

brk:0>SYM_ A SYMBOLO1 1000 CHI

brk:0>

(D Append symbol of code type is defined.

(b)Y SYMBOLOZ2 is defined to have valuse 100.3"and.be of bit

tvpe.

brk:0>SYM A SYMBOLOZ 100.3 B[

brk:0> M

(1) Entering B defines an append symbol of bit

tvre.
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{¢) An apbpend symbol with the same string of characters

as a reserved word is defined.

4 }
brk:0>SYM A HL 55 NI ] @
brk:0>ASM 1000H [ @
Addr Code Label Mnem. Operand
1000 60 NOP =MOV HL #Q0H [ ®
kkkkkkk Error 1 iokdorkkksk .
1000 60 NOP = [
brk:0>SYM E @
brk:0>ASM 1000H EF ®
Addr Code Label Mnem. Operand ‘
1000 60 NOP =MQV_Hl . $00H B} ®
1000 88 00
1002 60 NOP s 1
Lbrk:0>l )
) HL (same string of characters as the name of a
register pair) is defined as symbol.
@ Starting assembling at address 1000H is specified.
(See descriptions of the ASM command.)
3@ Entering MOV HL.#O0OHE results in an error being
detected.
@ Svymbol HL is deleted. {(Ses descriptions of
the SYM E command.)
® Starting assembling at address 100CH is
specified again.
® Assembling is started.
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(2) Changing a value for an append symbol

Format 2 SYMA ¢ A symbol A word

Radix word:H

brk:n> ) emu:n> x trein> X

Function:

The SYM C command changes a value that has been assigned

to an append svmbol by an SYM A command.

Programming:

Operand
symbol: Specifies a symbol name.
Note: It is impossible to specify any name that
has not been defined as a symbol name.
word: Specifies a symbol value to be changed.

Valid value range: 0 - OFFFFH

Examples:

(a) When a value for an append svmbol is changed
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brk:0>SYM A SYMBOLO1 1000 ¢l
brk:0>SYM C SYMBOLO1 2000 [

brk:0> M

(D SYMBOLO1 with value 1000 is defined.
@ Symbo!l value is changed from 1000 to 2000.

(b)Y When a specified append symbol has not been defined

brk:0>SYM C SYMBOL9S 1000
Symbol not found

brk:0> 1R

(D Changing a value for SYMBOL99 is specified.
®

Message indicating that a svmbol has not been
defined

(3) Displaving information about a svmbol

Format 3 SYM[I A DL A module name¥(¥)1]

% When the host machine is an IBM PC.
use \ instead of ¥.

brk:n> o emu:n> X trein> X
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Function:

The SYM D command displavs the name, value., and tvpe of

append., public, and medule local symbols.

Specifving module name¥ in operand causes a public and local

symbols for the specified module to be displaved.

If an operand is omitted, information about all defined
symbols is displaved. In this case, subcommand D can be
omitted.

Programming:

Operand

Specifv a module name to be displaved.

module name¥: Sbecifies a module name. A public and local
symbols for a specified module name is

displaved.

Defaul t: Information about all defined svmbols is

displaved.
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Examples:

(a) When an aprpend symbol

has been defined

>

brk:0>SYM DB

module: |ESYMBOL

[1000 :SYMBOLO1(C) 1
(1100 :SYMBOLO4(C)]
modu!e:MODULE!?

(0000 : XSYMO0O1(C) 3
[0400 1 XSYMDOOS(C) ]
module: MODULEZ

[0AQOC :LSYMO001(C)]

module:MODULE3

12000.2
(4000

(o100

[(0B0Q

:SYMBOLOZ (B)]
:SYMBOLOS(C) ]

:XSYMOCD2(C) ]

:LSYMDOO0Z(C) ]

(3000 :SYMBOLO3(C)1
{2100 :SYMBOL0O8(C)]

[0200 :XSYMDOOT(C)]

brk:0> kd
\_
@D All symbols are specified to display.
©® Aerpend symbol display
® Local symbol for module MODULE!
@ Local symbol for module MODULE2
C) Local symbol for module MQDULE3
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(b)

When an append svmbol

has not been defined

\.

-
brk:0>SYM D

module: |ESYMBOL
module:MODULEI

(0000
10400

modu fe:MODULEZ

[0ADO

:XSYMOOO1¢C)] (0100
: XSYMOOO5 (C) ]
:LSYMODO1(C)] {0800

:XSYMO00Z (C) 1

'L.SYMO002 (C)1

(0200 ~ :SXYMOOO7(C)!

module:MODULE3

-

brk:0> B
@O Display of
specified
(¢} When module MODULEZ

Local

information about all

is specified

symbols

is

symbols for module MODULEZ are only displaved.

\.

brk:0>SYM D MODULE2Y¥

modu |l e:MODULE2

[0ADD ~ :LSYMOOI1(C)) (0BOO

brk:0>H

tLSYMOO02(C) ]

@

Module name

is specified.
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(4) Deleting append symbols

Format 4 SYMAEL A symboll

brk:n> 0 emu:n> X trc:in> X

Function:
The SYM E command deletes a specified append svymbol.

If no operand is specified, the command deletes all appond

symbols defined with an SYM A command.
Programming:
Operand
symbol : Specifies the name of a symbol to be deleted.
Note: Any symbol| that has not been defined with
an SYM A command cannoctit be specified in the

SYM E command.

Default: Deletes all append symbols defined with an SYM A

command .
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Examples:

(a) When a symbol to be deleted is specified

brk:0>SYM E SYMBOLO1 [

brk:0> M

) SYMBOLO! is specified to be deleted.

(b)Y When no operand is specified

brk:0>SYM E BT

brk:0> M

(D All append symbols are deleted.

(b)) Deleting al! symbols

Format 5 SYMAK

brk:n> 0 emu:n> X trcin> X

Function:

The SYM K command deletes all predefined append svmbols.,

.public symbols., and module local symbols.
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Programming:

Enter the command and subcommand K.

Example:

All symboils are deleted.

brk:0>SYM K

brk:0> M

Q) All symbols are specified to be deleted.

(B6) Loading append symbols

Format 5 SYMA L

brk:n> 0 emu:n> X trein> X

Function:

The SYM L command loads append svymbols from append symbol
file IETB000.8YM (automatically assigned name). which is
supposed to be in the current drive.

Programming:

Enter the command and subcommand L.
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Examples:

(a) Loading append symbols

b,rk:0>

brk:0> M

(D) Symbols are loaded from append symbol file
fETH000.8SYM.

(b} When file |IET5000.8SYM is not in the current drive

brk:0>syM t B
IET5000.SYM file not found

brk:o> M

D Message indicating that IET5000.5YM was not found

(7) Saving append svymbols

Format 5 SYMA S

brk:n> 0 emu:n> X trein> *
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Function:

The SYM S command saves append svmbols in an append symbol
file IETS5000.5YM (automatically assigned name)., which is
supposed to be in the current drive.

Programming:

Enter the command and subcommand S.

Examples:

(a) Saving aprpend svmbols

brk:0>SYM S

“brk:0> W

(D' Append symbols are saved in file |ET5000.SYM.

(b} When no append symbol has been defined

brk:0>SYM S
no symbo!l of append

brk:0> M

C) Message indicating that no append svymbol was
defined
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(c) When file IETH5000.8YM is already in the current drive

brk:0>gyM S

File already exists, Delete? (Y or N) _Y[J ®
brk:0> M

M When file |E75000.SYM is already in the current
drive, the message shown above is displaved.
Entering Y[ in response to this message deletes

the existing 1ETH5000.5YM file and creates another
IETS5000.5YM file.

Entering other than Y[d causes this command to be

ignored provided that the existing |ET5000.5YM has
file attribute DIR and R/W.

(d) When file |E75000.38YM cannot be created

brk:0>SYM I
File already exists. ®

brk:0>H

M If the file attribute is SYS or R/0, a message

shown. above is displaved, and the command is

ighored.
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(8) Specifying the current module

_Format B SYMA M

brk:n> o emu:n> X trcin> X

Function:

The SYM M command specifies, displavs., or changes the name

of the current module.

if a drive has been specified as current drive, symbols in
the current module can be described without specifving its
module name.

‘Describing local symbols belonging to another module
requires that the name of the module be added in front of
the local symbol name.

Programming:

Enter the command and subcommand M.

Example:

The current module is MODO! at first, and is changed to
MODO2.
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brk:0>SYM M
=MODQ 1 ¥
brk:0>SYM M

MODO1¥ =MODO2¥ b

brk:0> IR
L

7.

C) MODO1 is specified as current module.
C) The current module is changed to MODOZ.

4.38 Restart system command (SYS)

General format

‘Format 1 3YS

brk:n> o emu:n> b trc:n> X

Function:

The SYS command restarts the |E~75000 (control program).

Example:

{a)} Restarting the svstem

r'

—

brk:0>5YS

{E-T5000/1-R Monitor V1.3 [1 Nov 91]
Copyright (C) 1989. 1991 by NEC Corporation

Self check ok

Target CPU uPD75108/108A/108F/P108/PI108B/112/112F/116/116F/P116
Program Memory O-FFFFH

Data Memory O0OH-1FFH, FBOH-FFFH

Memory Bank 0-1. 15

Register Bank 0-3

Power on target system (Y/N)Y[

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

C) The system is restarted.
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(b Troubleshooting in case of program crash and hang-up

r’_' A
PORT XXH. XXH DATA XX
XX

E-CPU ERRORt!

| o®

|E-T5000/1-R Monitor V1.3 [1 Nov 81)
Copvright (C) 1989, 1991 by NEC corporation

Self check ok

Target CPU uPDT5108/108A/108F/P108/P108B/112/112F/116/116F/P118
Program Memory O-FFFFH

Data Memory O0H-1FFH., F80H-FFFH

Memory Bank 0-1, 15

Register Bank 0-3

Power on target system (Y/N)Y [ '

Do vou use high speed down load mode ? (Y/N)=y [

brk:0>sys

[E-T5000/1-R Monitor V.3 [1 Nov 911
Copyright (C} 1989, 1991 by NEC corporation

Self check ok

Target CPU uPDT5108/108A/108F/P108/P108B/112/112F/116/11BF/P11B
Program Memory O-FFFFH

Data Memory O0H-1FFH, F80H-FFFH

Memory Bank 0-1, 15

Register Bank 0-3

Power on targef system (Y/N) :

Do you use high speed down load mode ? (Y/N)=Y M

brk:0>8

C) Press the RESET switch on the front panel of
the IE-75000-R.

Remark: Pressing the RESET switch starts the
I[E-75000-R monitor program. Then., prompt
brk: appears. Entering SYS in this mode
restarts the [E-72000 (control program) and
displays the message. Then, prompt brk:n>

appears.
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7.4.39

Display trace data command (TRD)

Genera

Format 1 TRD [Z'AALL] A $C _{Aoption[.option][,option]...

| format

AsF | . ... [.option] [A sB )1
A o : D :
Oéé;éﬁé'ilééé;AA& 2 Operand 3 Operand 4

Note: When ALL is specified in operand 1, $F cannot be specified
in operand 2.
brk:n> o emu:n> 0 trcin> %
Funection:

The TRD command displavs trace data.

The display format used derends on how operands are

combined.

(a) Quantity of trace data to be displavyed

Specifyving ALL causes all trace data to be
displaved. Specifying a retrieval condition (3C or
8Q) causes all data that meet the specified

retrieval condition to be displaved continuously.

|¥ ALL is omitted, one page's worth of trace data
starting at the current pointer is displayed. A
concept of page varies according to a specified

retrieval display option.
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(b)

Table 7-5 Concept of Page

Retrieval Number of trace data
display option lines per page
None | 12.
&C 1
3Q 12
SF B
Remark: When a trigger frame (frame for which a

condition specified in a BRM command is
met) is displaved., one trace data page

consists of 11 lines.

Retrieving trace data

Specifving $C, $Q., and $F in operand 2 can cause

selected trace data to be displaved.

|f operand 2 is omitted, all trace data are

displaved,

$C: Selects and diseplavs checkpoint data (trace
data collected at a checkpoint specified in

CHK command) and a trigger frame (frame for

which a condition specified in a BRM command

met) .

a

$Q: Selects and displays a Iframe (frame for which

a retrieval condition specified in a TRF

command s met).
$F: Selects a Iframe or trigger frame. and

displays it and two frames that precede and

follow it.
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Each !frame display line begins with special
character "!", while each trigger frame display line
begins with letter T.

(¢} Additional information about trace data

This command normally displays frame number.
program memory address, instruction code., l|label.

and mnemonic.

Specifying options can add information about data
memory access status., external sense clips, and /0

port to the normally diseplaved information. (See
Table 7-4.)

Specifying $B causes a value for EXT or an 1/0 port
name specified as an option to be displaved in
binary format. I[f $B is not specified, such values

are in hexadecimal format.
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Table 7-6 Options

Format

Description

PO, P1.
P2-F15

Specifies |1/0 port trace data to be diseplaved.
This optien cannot be used in the event cvcle
trace mode. {(See Section 7.4.41.)

Valid |/0 port names vary with target devices.

EXT

Specifies external sense clip trace data to be

displaved.

DMEM

Specifies trace data in data memory to be
dispiaved.

Displays include data memory address.
from or written to data memory. and

state.

data read
read/write

(d)

Remark: The

is

Options can be specified in any order.
number of options that can be specified
[imited. (See programming note {(a)).
Menu mode

I[f ALL is not specified, a menu mode is entered.

If selective display the total

is not specified,
number of frames is displaved.

Specifving $C causes the quantity of checkppint data
to be displaved.

Specifying $Q or BF causes the number of !frames to

be displaved.

Table 7-5

pressed

lists the relationships between keys

in the menu mode and responses to each

pressed kev.
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Table 7-7 Entries and Responses in the Menu Mode

Entry | Retrieval Operation
display option
None Displays the latest page.
$C Displavs the latest checkpoint data.
L
$Q Displays the latest !frame page.
$F Displays the latest !frame page and
pages around it.
None Displays the previous page.
$C Displays the previous checkpoint data.
F
$Q Displays the previocus Iframe page.
$F Displays the previous lframe page and
pages around it.
T Common Displays a trigger frame page and
pages around it.
None Displays the page following one that
was displavyed most recently.
$C Displays the checkpoint data following
M one that was displaved most recently.
or $Q Displays the page following the |frame
page that was displaved most recently.
<or>
SF Displavys the trigger ‘frame or lframe
following the page that was displaved
most recently and pages around it.
None Displays the page preceding one that
was displaved most recently.
"aw $C Displavs the checkpoint data preceding
one that was displaved most recently.
$Q Displays the page preceding the !frame

page that was displaved most recently.

(to be continued)}
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(Cont'd)

Retrieval

- . Operation
display option

Entry

Displays the trigger frame or !irame
o $F page preceding the page that was
displaved most recently and pages
around it.

Common Terminates the display trace data
command .

Programming
{a) Operand 1

Specify a continuous display option.

ALL: Specifies that all trace data meeting a
retrieval condition be displayved. Affer
this command has been executed., another
command can be entered.

Default: Specifies that one page at the current
pointer be displayed. After displaving,
the menu mode is entered.

{b) Operand 2

Specify a retrieval display option.

$C: Specifies a mode in which selected
chéckpoint data or trigger frame is

displaved.
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$Q: Specifies a mode in which a selected

Iframe or triogger frame is displaved.

$F : Specffies a mode in which a selected
Iframe or trigger frame and two frames

preceding and following it are displaved.
Default: Specifies that a search be not performed.
(¢} Operand 3
Specify an additional display option.
option: Any combination of options listed in Table
7-6 can be specified for display of
additional information: however., the
number of options that can be specified is
[imited. (See programming note (a).)
Default: No additional information is diselaved.
(d) Operand 4
Specifvy a binary display option.
$B: With B specified, specifying |/0 port or
EXT as an option causes its value to be

displaved in binary format.

Default: Display is in hexadecimal format.
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- Programming:

(a) Quantity of |/Q port trace data selectable for

display

The guantity of |/0 port trace data that can be

displaved on one screen with this command varies
with a display specification (DMEM. EXT., or $B)

other than an 1/0 port specification in the

operand.

Table 7T-8 Quantity of Options that Can Be Specified

DMEM Pn specifi- EXT specifi- $B specifi-
specification | cation cation cation
Pn ... 6 E—
Pn ... B EXT
Pn ... B _
$B
Pn ... 3 EXT
Pn ... 3 e
Pn ... 2 EXT
DMEM
Pn ... 2 —_—
$B
Pn ... 1 EXT

(b) Specifving ALL

If continuous display option ALL is specified.

retrieval display option $F cannot be specified.
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Examples:

(a)

When all

displaved

trace data on each event cvcle are

Y
brk:0>IRD ALL
Frame PA PD Label Mnemenic
000 g100 99 10 SEL MBO
001 0102 89 00 MOV XA, #0000H
003 0104 8B 30 MoV HL. #0030H
005 0i06 8A INCS HL
0o7 0i07 AA BA MOV XA, HL
L brk:0>
{b) When all trace data on each event cvcle are

displaved

with option DMEM specified

—
brk:0>IRD ALL DMEM
Frame PA PD MA MD MRW Label Mnemonic
0oo Q100 89 10 --—- -- --- SEL  MBD
0ol 0102 89 00O ~-- -- --- Mov XA, #0000H
0oz 000 Q0 MWR
003 0104 83 30 -==- == --- MOV HL. #0030H
004 002 30 MWR
005 0106 8A --- - === INCS HL
006 002 31 MWR
007 0107 AA BA --- -- --- MOV XA, HL
oos 000 31 MWR
brk:0>K
p
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{c) When all trace data on each machine cycle are

displaved

brk:0>TRO _ALL BT

Frame PA PD Label ‘Mnemonic
Doo 0100 98" 10 SEL MBO
002 g10z2 89 00 MOV XA, #0000H
004 0104 8B 30 MoV HL. #0030H
006 0106 B8A INCS HL
ooT7 0107 AA B5A MOV XA, HL

b‘rk:D> [ ]

\_
(dY When all trace data on each machine cycle are
displaved with option DMEM specified
e

brk:0>TRD_ALL DMEM

Frame PA PD MA MD MRD Label Mnemonic
Qoo - 0100 99 10 -_——— == === SEL MBO
001 ——— == = ’
002 0idoz 89 00 -——= == —=- MOV XA, #0000H
003 000 00 MWR :
004 0104 8B 30 -——— = === MOV HL. #0030H
005 002 30 MWR
0086 0106 8A 002 31 MRW INCS HL
007 0107 AA BA -——— = --- '

000 31 MWR MOV XA, HL
brk:0>0
___
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(e) When there are checkpoint data

brk:0>IRD ALL [

Frame PA PD Label Mnemonic
000 0100 99 10 SEL MBO
002 c102 88 00 MOV KA, $#00D00H

004 kkkCHK REG¥%% XA=00 HL=00 DE=00 BC=00

005 %%%CHK REG¥Xk XA'=00 HL'=00 DE'=00 BC'=00 RBS=0 MBS=0

006 *k%%CHK REGX¥%k RBE=0 MBE=0 C¥=0 IST1=0 1STO=0 SF=000 PC=000
007 0104 8B 30 MOV HL.#0030H

brk:0>M

r N

The example shows that there are checkpoint data in
frame numbers 004 to D06. The tvpes of checkpoint
data are listed in Table T7-7.

Table 7T-9 Checkpoint Data Tyvpes

Specified tvpe Display format

REG , XXX CHK REGX%%

special register X¥KCHK SPR¥kX

data memory XXKCHK MEM%*:K

Remark: See Section 7.4.7 for how to set up

checkpoints.
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()

When trace data are displaved with an |1/0 port

specified as an option

-

-
brk:0>TRD AlL PO, PI, P?
Frams PA PD PO P1 P2 Label Mnemonic
000 0109 8A F F F INCS HL
oo 010A AA 10 F F F MOV @HL, XA
002 F F F MoV
003 010C 88 34 F F F MoV XA, #0034H
004 F F F
brk:0> H
. _/
(g) When binary option $B and additional display option
EXT and 1/0 port name are specified
-
brk:0>IRD ALL PO, P1, EXT SR
Frame PA PD EXT PO Pl Label Mnemonic
000 0109 8A T8 111t 111t INCS HL
001 OI0A AA 10 Tt 111t 111 MOV @HL., XA
002 IRRRERRR! 1111 1111
003 010C 89 34 TT1EI1tY 111t 1111 MOV XA, #0034H
004 11111111 1111 111t
brk:0> M
\_
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{h) When one page of trace data is displaved with

continuous display option ALL omitted

e

brk:0>IRD DMEM I}
Frame PA PD MA MD MRW Label Mnemonic
018 8102 89 11 - -— === MOV XA, ¥O011H
o01g 000 11 MWR
D1A *kXCHK REGXXX XA=11 HL=02 DE=34 BC=00
01B %%kXxCHK REGx%% XA'=00 HL'=00 DE'=00 BC'=02 RBS=0 MBS=0
01¢C ¥EKKCHK REGR%KX RBE=11 MBE=0 CY¥=0 ISTi=0 1STO=1 SP=0F2 PC=0104
01D 0104 8A 00z 03 MRW INCS HL
D1E 0105 AA AA - - me- SKE XA, HL
O1F 002 03 MRD
020 0107 AB 01 02 --- - === BR 10102H
021 - -- -
022 --- -— ===
023 0102 89 11 --- -—- -=- MOV XA, #0011H
Total frame=0D9 (L/F/T/+/cr/-/Frame No./.) 7% )
A

(i} When one page of trace data is displaved with

retrieval displav option $C specified

— )
brk:0>IRD SC DMEM
Frame PA PC Ma MD MRW Label Mnemonic
00F ¥kkCHK REGXXkk XA=00 HL=00 DE=00 BC=00
Tetal frame=i07 CHK.frame=017 (L/F/T/+/cr/-/Frame No./.)7 B
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(i} When one page of trace data is displaved with

retrieval display option $Q specified

[ brk:0>TRD $Q DMEM B

Frame PA FD MA MD MRW Label Mnemonic

1025 1A08 89 34 —— == - MOV XA, #0034
1026 000 34 MWR
102A 1A08 89 34 -—— = - MOV XA, #0034
102F 000 34 MWR
1030 1AD8 89 34 == == =e- MOV XA, #0034
1034 000 34 MWR
1035 1A08 89 34 === == e MOV XA, #0034
1039 000 34 MWR
103A 1AD8 89 34 - == --- MOV XA, #0034
103k 000 34 MWR
103D 1A08 89 34 ——— m= - MOV XA, #0034
1043 000 34 MWR

LTotal frame=0d9 iframe=023 (L/F/T/+/¢r/-/Frame No./.) R

(k) When one page of trace data is displaved with

retrieval display option &F specified

( bri:0>IRD sF DMEM B
Frame PA PD MA MD  MRW Label Mnemonic
078 e
079 1TA04 90 88 e SET1 - |RQBT
07A FB8 3 MRW
07B 1A06 9D 82 soa e eae El
07¢C FBZ & MRW
1070 1A08 89 34 —m— e e MOV XA, #0034H
OTE 000 34 MRW
07F 1ACA 8B 30 -—— == === MOV HL . #OO3QH
080 002 30 MWR
D81 1ADC 8A 002 31 MRW INCS HL
08z TADD AA BA e Moy XA, HL
Total frame=1Q7 . frame=023 (L/F/T/+/cr/-/Frame No./.) 1M
\.
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(] Operations of trace data pointer

Trace data are displaved on each machine cvecle.

—
brk:0>TRP 1

Total frame number=107 C>

Display frame number=018 -
brk:0>IRP ¢ @
brk:0>IRD _DMEM (3. ®
Frame PA PD MA MD MRW Label Mnemonic

ooC -- - ==

ooD 1AQO 9¢c B2 -- - = DI

00E FBZ 8] MRW

O0F  xkxCHK REGx%x XA=00 HL=00 DE=00 BC=00

010 xx%CHK REGx¥%kx XA'00 HL'=00 DE'=00 BC'=00 RBS=0 MBS=0

D11 x%%CHK REGx%% RBE=0 MBE=0 CY=0 I1ST1=0 IST0=0 SP=000 PC=0000

012 1A0Z2 9D 98 ~-- -= === SETI1 [EBT

013 FB8 3 MRW

014 1AD4 gD 88 -- - === SET1 |RGBT

015 FBs 3 MRW

016 *kk%CHK REGxk¥¥ XA=00 HL=00 DE=00 B8C=00

017 kkkCHK REGk(x% XA'=00 HL'=00 DE'=00 BC'=00 RBS=0 MBS=0

Total frame=107 (L/F/T/+/cr/-/Frame No./.}? 5 @
Frame PA PD MA MRW Label Mnemonic

018 *%KCHK REGXx% XA=00 HL=00 DE=00 BC=00 RBS=0 MBS=0

017 *kxkCHK REGHk#k XA'=00 HL'=00 DE'=00 BC'=00 IST0O=0 SP=000 PC=00C0

018 *xkCHK REGk*x%* RBE=0 MBE=0 CY=0 1ST1=0

019 1AGB ep B2 --  -- --- El

01A FB2 8 MRW

0B 1A08 89 34 ~~ == ~=- MOV XA. #0034H

01cC 000 34 MWR

01D > OEA 12 MWR

01E OE8 DA MWR

01F OEB 1A MWR

020 2000 89 65 -- = -- --- MOV XA, #0055H

021 goo 55 MWR

Total frame=107 (L/F/T/+/cr/-/Frame No./.} J ®

@ Displaying the current pointer is specified.
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Trace _ |

data

GEONORS)

Shifting the pointer is specified.

Displaving the trace data is specified.

Specification

in the menu mode

Command-acceptable state in the menu mode

Figure 7-4

pointer described

00BH

COCH

CODH

00EH

QOFH

CI1C0H

0l1H

012K

Q13H

014H

015H

0l6H

Q17H

0184

019H

Q1AH

01BH

0ICH

01DH

OlEH

O1FH

020H

021H

022H

023H

024H

025H

Siagn

O1DH means that an

ilfustrates the operations of the

in the example above.

T-4 Trace Pointer Chart

The current pointer is located at
a (018H) by TRP command (D .

It is shifted back by one page to
b by TRP command (@ . One page's
worth of trace data starting at b
(up to O17H) are displaved by TRD
DMEM command @ . (The
pointer is shifted to a.) After
the trace data are displaved., the
menu mode is entered becausse )
continuous display option ALL has

net been specified,

Entering a frame number (for
example, 16 as shown at @)
directly in the menu number moves

back the pointer to ¢ (016HM) .,

causing one page starting at ¢ (up .

to D21H) to be displaved. (After
this page of trace data is

displaved, the pointer rests at
d.)

displaved at the right of frame number

interrupt occurred.
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(m) Displaving skipped instructions

Instructions skipped by a skip instruction are
encliosed in square brackets [ and J. Skipped

instructions are traced but not executed.

Frame PA PD Label Mnemonic

0DE i0p2 CF : DECS B

OOF 1003 QA 07 SKE B.#0000H
D1i [1005] *xxxkx SKiP dkskkk

i3 1008 A3 30 v MOV A,DO30H

7.4.40 Set trace data retrieval condition command (TRF)

General format

addr]l addr?
Format 1 TRF [ A PA= 10 A PD=datalll A MA=[ ] 1
partitionl partition2
{ AMD= data2] [ A MRW=status)! [ A Pn=data3]
[ A EXT=data4)

Radix addri-2:H partitionl-2:H datal-4:H

brk:n> ] emu:n> 0 trcin> X

Function:

The TRF command sets up trace data retrieval conditions.

Retrieval conditions can be set up either on one line of

command entry or interactively.
In interactive mode., retrieval conditions are specified

one bv one after the current retrieval conditions are

displaved.
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Entering TRF<ecr> displays the currently active retrieval
conditions., then causes the interactive set mode to be

entered.

Programming:

Retrieval conditions set up with this command are used
in retrieval requested by a TRD command. See Section
7T.4,39 for details.

Operand

PA=addri
partitionl:
Specifies program memory reirieval
addresses. An address range can be

specified by mask and partition.

Valid address range: 0 - OFFFFH

Valid mask range: 0 = OXXXXH

Default: A new retrieval condition
is not set up.

Initial value: OXXXXH

PD=datal: Specifies data in program memory to be

retrieved.

Valid data value range: O - OFFH

Vaiid mask range: O - OXXH

Default: A new retrieval condition
is not set up.

Initial value: OXXH
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MA=addr2
partitionZz:
Specifies data memory access retrieval
addresses, A valid address range varies

With a target device.

Valid address range: 0 - OFFFH
Val-id mask range: 0 - OXXXH
Default: A new retrieval condition

is net set up.
Initial value: OXXXH

MD=data2: Specifies data at accessed data memory

locations to be retrieved.

Valid data value range: 0 - OFFH
Valid mask value: 0 - 0OXXH
Default: A new retrieval condition

is not set up.

[nitial value: OXXH
MRW=status: Specifies the data memorvy access state for
which a retrieval is to be made.

i::?;:i— Access state
MRD Memory read
MWR Memory write
MRW Memory read-modify-write
NC All read and write tvpes
Default: A new retrieval condition is

not set up.

[nitial value: NC
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Pn=data3: Specifies |1/0 port retrieval data. Valid

1 /0 port names vary with target devices.

Vafid data value range: 0 - OFH
Valpd mask range: 0 - OXH
Default: A new retrieval condition

is not set up.

Initial value: OXH for all of PO to P15
EXT=data4: Specifies external sense clip retrieval

data.

Valid data value range: O - OFFH

Valid mask range: 0 - OXXH

Default: A new retrieval condition
is not set up.

Initial value: OXXH
Defaul t: The currently active retrieval conditions
are displayed., and the interactive sef mode
is entered.
Programming note:
Specifving retrieval for 1/0 port data is invalid in
event-by-event cycle mode. Specifying program fetch
(PA, PD) and data memory access (MA, MO, MRBW) as
retrieval conditions at one time in a TRX command makes

retrieval invalid.

Examples:
(a) Setting up retrieval conditions

This exampte specifies retrieval of trace data for

program memory addresses OH to 1FFFH.
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brk:0>TRE PA=0,1FFF

brk: 0>

(b Omititing operands
Omitting operands causes the menu mode to be
entered, thus enabling interactive setting up of
retrieval conditions.
g ~
brk:G>IRF
PA 0., IFFF =
PD  OXXH =
MA  OXXXH =
MD  OXXH =
MRW NC =
PO DX =
Pl OX =
P2 OX =
P3 OX =
P4 OX =
PS5 OX =
P6 OX =
P7T OX =
P8 OX =
P9 OX =
P10 OX =
Pi1 OX =
Pi2 OX =
P13 0X =
P14 OX =
P15 OX =
EXT OXX =
brk:0> M
LN ./
@ Menu mede is specified.
®@ OXXXH is newly specified.
® Current data remain unchanged.

¥ A display depends on a target device.
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T.4.4% Trigger tracer command {(TRG)

General format

Format 1 TRG

brk:n> X amu:n> 0 trcin> X

Function:
The TRG command restarts the tracer.

The tracer can be restarted. only when the emulated

device is running but the tracer remains at rest

{emulation mode) .

Executing this command causes the trace mode to be

entered.

Programming:

Enter the command onlvy.
Programming note:

This command cannot be used in the break mode or the

trace mode.
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Example:

The tracer is restarted.

emu:0>TRG [
Tracer start

tre:0>1

() The tracer is restarted.

A prompt serves to indicate that the tracer has been

restarted.

7.4.42 Select trace mode command (TRM)

General format
A ALL A$M (Note)
Format 1 TRM [{ A TRX 31 [ ]
A TRY T | AsE
‘Operand 1 Operand 2
brk:n> 0 emu:n> o trcin> X
Note: If TRX or TRY is specified in operand 1. $M

cannot bhe specified in operand 2.

Function:

The TRM command selects a trace condition mode or a

trace cvele mode for real-time trace.
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(a)

(b)

(c)

Specifying ALL in operand 1 causes an uncenditional
trace through a program being emulated on each

specified cycle ($M or SE).

Specifvying TRX or TRY in operand | causes a trace
on each event under the conditions specified in
each command. -For details., see Sections 7.4.44 and
T7.4.45.

Entering TRM<cr> indicates what is the current

trace mode.

Programming:

(a)

Operand 1

Specify a trace condition mode.

ALL: Specifies an unconditional trace. in which the
tracer is started real time during

emulation.

TRX: Specifies a qualified trace., in which the
tracer is started when an event condition is
met at a trace point. See descripitions of the

TRX command for details.

TRY: Specifies a sectional trace., in which the
tracer is started when an event condition Is
met at the trace start point and ended when an
event condition is met at the trace end point.

See Section 7.4.45 for details.

Initial value: ALL
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(b} Operand 2
Specify a trace cvcle mode.

$M: Specifies a trace mode for an individual
machine cvele, In this mode., the states of
program address. data memorv bus, read/write
signal., port., and external sense clip signal

are traced on each machine cvcle.

$E: Specifies a2 trace mode for an individual event
cvcle. In this mode., only the requested tvpes
of information are traced on every occurrence
of events., except for ports., for which no
trace is performed.

Initial value: SM

Programming note:

Neither qualified trace (TRX) nor sectional trace (TRY)
can be specified as a trace condition for the machine

cvcle trace mode {(SSM).

Example:

An unconditional trace is performed on machine cvcles,
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(_brk:0>
TRK $E @
brk:0>IRM_ALL $M & @
brk:0>IRM [

[ AL su ) ®

(M Current trace mode is displaved.
@ New trace mode is specified.

@ Current trace mode is displayed.

7.4.43 Manipulate trace pointer command (TRP)

General format
A word)
AF

Format 1 TRP [ F ]

AL
AT

Radix word:H

brk:n> 0 emu:n> 0 trcin> X

Function:

The TRP command moves the trace pointer to anvy specified

trace memory location.
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{a) Shifting and displaving the trace pointer

Entering TRP F/L<cr>» causes the trace pointer to

move to the beginning or end of trace memory.

Entering TRP T<cr> causes the trace pointer to move
to a frame (trigger frame for which a condition
specified in a BRM command is met). |f there is no

such frame., this command has no meaning.

| f the number of words through which the trace
pointer to move is specified in the cperand. the
pointer can move by *7FFH relative teo its current

focation.

Entering TRP<cr> displays the number of trace frames
in trace memory. It also indicates where the trace

pointer is now.
(b} Relationships between TRP and TRD commands

A TRD command with ALL omitted begins trace data
display at the pointer specified in the TRP

command .

| f the TRP command has T in the operand., the
corresponding TRD command displays a line of the
trigger frame trace data and S |lines of trace data

before and after it.

i{f a TRD command has a retrieval display option $C.
$Q, or BF, there might be a slight difference
between a memery location pointed to by the current
trace pointer and a location where the display
actually begins because of a time lag caused in a

search. See Section 7.4.38 for details.
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Programming:

Operand

word: Specifies how much the trace pointer to move
away from the current location,
Valid pointer shift range: +1H - *7FFH

F: Causes the trace pointer to move to the
beginning of trace memory.

L: Causes the trace pointer to move to the end of
trace memory.

T: Causes the trace pointer to move to the trigger

frame, |f there is no trigger frame., this

command is meaningless.

Default: The quantity of trace data and the trace
pointer are indicated in hexadecimal
format.

Examples:

(a) Moving the trace pointer

brk:0>IRP_20 [
brk:0>IRP_I

brk: 0>

(I The trace pointer is advanced by 20H.
@ The trace pointer is moved te the end of trace

memory.
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(bY When no operand is specified

The quantity of the current trace data and the trace

pointer are displaved.

4 ™\
brk:0>IRP
Total frame number = 200
Display frame pointer = 012
A -,

(M The quantity of traced frames is displaved.

@ The trace pointer value is displaved.

7.4.44 Set qualified-trace condition command (TRX)

General format

Format |1 TRX[ A BR?IUA BR11I[ A BR?IL A BR?I[ A BR71[ A BR1?}

brk:n> 0 emu:n> 0 trc:n> %

Function:
The TRX command specifies that event conditions in event

condition registers be used as event conditions for

qualified trace.
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Fig. 7T-5 Tracer Status Diagram

— Trace point

Range of

emufation -~ Trace point

= Trace point

= Trace point

Qualified trace is intended to trace only the necessary
information. The TRX command specifies event conditions

in event condition registers as trace point conditions.

As Figure 7-5 shows., trace data are written to the

tracer only when a trace point condition is met.

Entering TRX<ecr> causes the currently active conditions

to be displaved.

| f BRA3 or BRA4 {s specified in an OUT command., the TRX

command cannot specify BRA3 or BRA4.

Programming:

Operand

BR?7: Up to 6 of the follewing event condition

registers can be specified.

BRA1, BRAZ., BRA3. BRA4, BRS1. BRSZ., OFF

Raemark: Specifying OFF cannoi trigger the tracer.
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Initial value: OFF

Default: The currently active conditions are

displaved.
Programming note:

To perform gualified trace under the conditions specified
by the TRX command, TRX {(qualified trace) must previously
specified by a TRM (select trace mode) command. When a
skip operation is performed, the message which indicates
the skip operation, XHKXKSKIPXXXXX, is not displaved in
the qualified trace information. See Section 7.4.42 for

details.
Examples:
(a) Specifving qualified-trace conditiens

When data memorv address 0O100H is accessed. trace

data are-written to the tracer.

brk:0>BRA 1 MA=0Q100 [

brk:0>TRX BRA1M

(3

brk:0>IBM TRX

@
® © ® O

brk:0>RUN_N

Data memory address is set in BRA!.
BRAT is specified as qualified-trace
conditions.

Qualified trace is specified.

Executing emulation is specified,

®e 00
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(b When no operand is specified

The currently active settings are displaved.

brk:0>TRX [
BRA1

brk:0> H

(D BRAl is set as qualified-trace conditions.

7.4.45 Set sectional-trace condition command (TRY)

General format
AE
Format 1 TRY ! 10 ABRIITA BRI A BR?1T A BR?1[ A BR?]
AD
[ A BR?I
brk:n> 0 gmuin> 0 trc.n> X

Function:

The TRY command specifies that event conditions in event
condition registers be used as sectional-trace event

conditions.
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Fig. T-6 Tracer Status Diagram

1~ Start point

Range of
emulation

- End point

- Start point

= End point

Sectional trace is intended to trace only a specified
range. The TRY command specifies event conditions in
event condition registers as start and end point

conditions.

As Figure 7-6 shows., the tracer is triggered when a start
point conditien is met and deactivated when an end point
condition is met. When the tracer is active., trace data

are written to the tracer.

Entering TRY<cr> causes the currently active conditions

to be displaved.

|f BRA3 or BRA4 is specified in an OUT command. the TRY

command cannot specify BRA3 or BRA4.
Programming:
(a) Subcommand
E: Specifies a condition for a start point.
The tracer is triggered when any condition in

the event condition registers specified in the

operand is met.
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D: Specifies a condition for z2zn end point.
The tracer is deactivated when any condition in

the event condition registers specified in the

operand is met.

(b) Operand

BR?: The following event condition regisiers can be
specified, but registers for data memory

access related trace (BRA1l fo BRA4) cannot be
used together with those for program fetch

refated trace (BRS! and BRS2).
BRA1. BRAZ. BRA3., BRA4. BRS1., BRSZ. OFF

Remark: Specifying OFF invalidates start and

end point conditioens.

Initial value: Start point condition --> OFF

End point conditien --> QOFF

Programming note:

(a) To activate and deactivate the tracer under the
conditions specified by the TRY command., TRY
{(sectional trace) must previous!y specified by a TRM

{select trace mode) command. See Section 7.4.42 for
detaits.

(b} If any of BRA1l to BRA4 is specified as start point

condition, an end point condition must be specified
bv anv of BRA1 to BRA4.
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(c)

(d>

if BRS1 or BRSZ is specified as start point
condition, an end point condition must be specified

by BRS1 or BRSZ2.

| f BRS1 or BRSZ is specified as an end point., only
the last trace information may not be displaved

under the following condition:

A two- or three-bvte instruction is specified at

the end point.

|f any specification other than described above is

given, no valid condition can be set up to deactivate

the tracer.

Examples:

(a)

Specifving conditions to activate and deactivate

the tracer
Program memory event registers BRS! and BRSZ2 are
specified for the start and end point of sectional

trace.

The tracer starts operating at program address Z2000H

and stops at 3000H.
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brk:0>BRS 1 P 2000H B
brk:0>BRS 2 3000H [
brk:0>IRY E BRST [
brk:0>IRY. D BRS2 [

brk:0>IBM_TRY O

© ® 6 6 O

L brk:0>RUN N 1

—
() Start address is set in BRSI.
@ End address is set in BRS2.
€)) BRS1 is specified as trace start point.
@ BRSZ2 is specified as trace end point.
® Sectional trace is specified.
® Executing emulation is specified.
(b} When neither a subcommand nor an operand is
" specified
The current!ly active settings are displaved.
— N

brk:0>IRY

Enable condition :(BRSI
Disable condition :BRSZ

DS

N brk:0> M )

D BRS1 is set as trace start point.
® BRS2 is set as trace end point.
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{c)

Changing start and end point conditions

Different tvpes of event condition registers are

used for start and end point conditions.

brk:0> I

brk:0>TRY B

Enable condition :OFF
Disable condition :0OFF

brk:0>TRY E BRAI
brk:0>IRY D BRSY [

TRY condition unmatch

® ® & o

Displaving the current settings is specified.

Start point condition is

in an event condition

register for data memory access related trace.

End point condition is in an event condition

register for

Warning message

program fetch

related trace.

indicating that an event

condition register of different tvype is

specified.
The setting

function.

is accepted.

bhut

it does not

7.4.468 Verify object command (VRY)
General format
Format 1 VRY A [d:1 file
brk:n> 0 emu:n> X trocin> X
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Function:
The VRY command compares a specified object file with
memory contents. If a2 mismatch occurs, its address and
results are displaved.
Programming:
QOperand
fd:1file: Specifies the name of a file containing object
codes.
A drive number may be omitted.

Examples:

(a) When a mismatch does net occur

brk:0>VRY SAMPLE . HEX | ®

®

object verify complete

brk:0> M ®

C) File SAMPLE.HEX is compared with memory
contents.

Message indicating a normal end

© 0

Prompt indicating that a command is acceptable
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Ab) When a mismatch occurs

( brk:0>VRY SAMPLE HEX D
obiect verify

Address Flle Memary
0123 0o 01

1234 FF FE

L brk:0> M

(D File SAMPLE.HEX is compared with memory

contents.

@ Message indicating a mismatch has occurred

(c) When a specified file is not found

brk:0>VRY SAMPLE HEX Bl
object SAMPLE.HEX not found

brk:0> W

(@ Message indicating that file SAMPLE.HEX was

not found
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CHAPTER 8 OTHER FUNCTIONS

8.1 Overview of the R$-232-C Interface Function in the
1E-TH000-R

This section explains the RS-232-C interface provided for
channels 1 and 2 in the 1E-75000-R.

This section is intended for those who want to know the
functions and specifications of channels | and 2 in detail.
See Chapter 4 for connecting the |E~-T75000-R to the host

machine or PROM programmer.
8.1.1 Signal lines for the RS-232-C interface
In the following descriptions, a device operating in the
terminal mode is called a terminal. and a device in the

modem mode is called a modem.

Table 8-1 lists the signal lines used in the [E~T5000-R.



Table 8-1 RS-232-C Interface Signal Lines

Direction Pin
No. Type Signal nanme Functieon No
Modem | Terminal
1 Ground Frame Ground FG Protective ground 1
Signal Ground 56 Signal ground T
4 Data Transmitted Data | TxD [ Line for sending r—e 2

data from
terminal to modem

Received Data RxD { Line for sending e 3
data from modem
to terminal

3 Static Data Set Ready DSR | Modem active- _— 6
hand- state signal line
shaking —
Data Terminal DTR | Terminal active- -~ 20
Ready state signal line
4 Dynamic | Request To Send RTS | Signal line for -~ (%)
hand- enabling data 4
shaking transmission from

terminal to modem

Clear To Send CTS {Signal line for _— 5
enabling trans-
mission from
modem to terminal

¥ There are three RTS signals as listed below. One of the
three is selected depending on the device to be

connected to the IE-7THB000-R. For details., see Section

8.1.3.
Table 8-2 Three RTS Signals
_Pin No. Signal name- Device to be connected
4 RTS N Host machine., PROM programmer
1i : RTS P Protvrer
21 RTS D bDY-86




8.1.2 Terminal mode and modem mode

The terminal mode can be switched to the modem mode or
vice versa by changing the directions of the data., static

handshaking, and dynamic handshaking signals.

The following circuit diagrams show how the modes are

switched with slide switches.

Fig. 81 Circuit Diagrams for Switching between the Terminal and
Modem Modes

t Terminal mode
Modem mode

ol 2 —I‘il' _IO —> Receive data line
R«D1{ 3 t
2 O ~—< Send data line

Signal enabling
transmission to outside

Gkiprg

CTs

Signal enabling
transmission from outside

[
— o Active-state signal
DTR | 20 4‘_0]_..|0 te outside
1o
DSR | &
o o < Active-state signal
from outside

¥ See Section 8.1.3.



A

Caution: For the RS8S-232-C interface, be sure to connect a

device operating in the terminal mode and a

device in the modem mode.

Be carefu! not to connect devices both operating

in the terhinal mode or those both operating

the modem mode .

i|f devices in the same mode are connected., a
collision of signals output from each device
occurs., which may damage the interface driver

one of the devices.

Setting RTS

Usually, pin 4 is assioned to RTS in the RS5-232-C inter-

face. In some devices., however., signals having the same

function as RTS are assigned to pins other than pin 4.

For hardware handshaking with such devices, the I|E-7T5000-R

allows the following RTS setting:

Table 8~-3 RTS Setting

Selected RTS and FG setting
RTS 55y Device to be connected
1 2 3 4°7E7
RTS N¥12 | on | oFF | oFF | oFF Host machine, PROM
programmer
RTS P off | oN | oFF | oFF Protyper
RTS D OFF | OFF | oN | OFF BDY-86

X1 Normally, this RTS setting is used.

%2 Position 4 of the DIP switch is set to ON to connect

the signal ground (SG) line and frame ground (FG)

to a common point, or set to OFF te leave these signal

tines open. Normally., position 4 is set to OFF.



.4 Software handshaking and hardware handshaking

(1) Software handshaking {(flow control)

(a) Connection for software handshaking

Connect signal lines as follows:

Table 8-4 Connection for Software Handshaking
Pin| Signal line Modenm ‘ _ Terminal
No . type ' Direction )
Signal name Signal name
1 FG - FG
Ground
T SG - SG
2 TxD <= TxD
Data
3 RxD —> RxD
(b)Y Method for software handshaking
There is a 2bB-byte buffer to store received
data. When received data have occupied half of

the buffer capacity., Ctrl-8 is sent to the
sending destination to request it to stop data
When the data in the buffer

decreased to a third of the buffer capacity.

transfer. have
Ctrl-Q is sent to the sending destination to
request it to resume data transfer.

If received data that cause the buffer to
overflow are transferred between the issuance of
Ctrl-%5 and storp of data transfer. data missing

may occur.



(2) Hardware handshaking (CHAR: character-bv-character
handshaking)

(a) Connection for hardware handshaking
Connect the signal lines as folliows. Unless the
signal lines are connected properly., normal data

transfer cannot be expected.

Table 8-5 Connection for Hardware Handshaking

Signal line Modem . . Terminal
tvpe Direction
Signal name Signal name
FG - FG
Ground
7 SG - 3G
2 TxD < TxD
Data
RxD - RxD
handshaking
DTR < DTR
Dynamic RTS -— RTS
handshaking
CTS — CTS

(b)Y Method for hardware handshaking

Hardware handshaking is different from software
handshaking in that hardware handshaking does
not use a buffer. Data sending and reception
are completely controlled with the signals
listed in (a) above. This means that normatl
hardware handshaking is accomplished only when

the signal |lines are connected properly.



(i) Data sending

If RTS and DTR are both activé, data are

transmitted over RxD.
(ii) Data reception

To receive data., DSR must be left active.
|f the device becomes ready for data
reception, CTS is made active. |If the
device is not ready., CTS is made inactive.
With these signals, data transfer is

controlled on a byte basis.

(3) Handshaking in channel 1 (using both hardware and

software handshaking)

In channel 1, handshaking is performed by both

hardware and software.

In principle, data are sent and received through
software handshaking, and hardware handshaking is
used for supplementary control to prevent data

missing.
{4) Handshaking in channe! 2

In channel 2., either hardware handshaking or software

handshaking is selected with a command(NOte).

Before selected handshaking is performed. observe the

following:

Note: See the description of the set channel 2 mode

command (MOD) in Section 7.4.23,



(a)} When hardware handshaking is selected

If handshaking signals DSR, DTR, RTS, and CTS
are not connected, normal handshaking is not
accomplished. When hardware handshaking is
selected, be sure to connect these handshaking

signals properly.

{(b) When software handshaking is selected
|f data have been received in excess of the
capacity of the buffer that stores serial data.

data missing may occur. (See (b)) of (1) in this

section.)
8.1.5 Functions of channels | and 2

Table 8-6 lists the functions of channels 1 and 2.



Table 8-6

Functions of Channels 1

and 2

ltem

Channel 1

Channel 2

Mode switching

Terminal /modem mode
(switch-selected)

A

Baud rate 300, 800, 1200. -«
2400, 4800, 8600, (selected by
or 19200 bps software)(*)
{(switch-selected)

Handshaking scheme Hardware (on a Hardware (on a char-
character basis) acter basis) or soft-
and software ware (flow control)

(flow control)

(selected by sofi-
ware)(*)

Character length

8 bits
The most signifi-
cant bit (MSB)
0 when output and
ignored when

is

input.

7 or 8 bits
{(selected by soft-
ware)(*)
When 8-bit character
the
most significant bit
{MSB)

output and

is selected.

is 0 when
ignored

when input.

specifications

Parity bit

Character

None

Even parity/odd
parity/no parity bit
(selected by soft-

ware)(*)

Stop bit length

2 bits

1 or 2 bits
(selected by soft-
ware)(*)

X For selection by software.

set channel

2 mode command (MOD)

see the description of the

in Section 7.4.23.




Overview of |E-TBE000-R Parallel Interface Functions

This section explains the |E~7T5000-R parallel interface
(channels 3 and 4).

The |E-75000-R has 8-bit parallel interfaces that use input
data signals and interface control signals on the TTL level.

The interface circuits conform to the Centronics standard.

This section is intended for those who want to know the

functions of channels 3 and 4 in detail.

.1 Signal lines for the parallel interface

Table 8-7 lists the parallel interface input signals and

pin functions.



Table 8-7

Parallel

Interface Signals

Direction

Pin| Signal .
No. | name Function
Channel 3 | Channel 4
1 STB Output input Strobe pulse signal for
reading data
2 DATA © Qutput lnput Parallel data O
3 | DATA 1 OQutput fnput Parallel data 1
4 | DATA 2| oOutput input Paraillel data 2
5 DATA 3 Output [nput Parallel data 3
6 DATA 4 Output Input Parallel data 4
T DATA 5 Output Input Parallel data 5
8 DATA © Qutput Input Parallel data 6
g DATA 7 Output Input Parallel data 7
10 CK Input Output Output upon completion of
data input
11 BUSY Input Qutput Signal disabling data
reception
19 GND e —_ Signal ground
to
30
33
12 PE — Input Not used (puiled to +5 V
with a 3.3~k resistor)
32 ERROR ) Input Not used (pulled to +5 V
with a 3.3-kQ2 resistor)
Fig. 8-2 Parallel Interface Pin Arrangement
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2.

.2.

Functions of channels 3 and 4 (high-speed download mode)

When the high-speed download mode (channels 3 and 4) is
selected at start of the |E-T5000-R, the following files
can be downloaded from the host machine through the

parallel interface at high speed:

Object file
Svymbol file

Debugsing environment file

Whenever a file is downloaded with a command other than
the load command, data are sent to channel 3, bypassing
channel 4. For example., when the MS-DOS PRINT command is
used te output listing, it is output to the printer
connected to channel 3, and it is not necessary to¢ connect
a printer to the PC~-9800.

|f the parallel interface is being used for list output or
other preocessing with another command when a load command

is issued, the following message appears., and downloading

starts using channel 1 which is a serial interface:
Select Serial Interface

Parallel interface circuit

Figure 8-3 shows the parallel interface circuit.
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8.2.4 Timing of high-speed downloading mode

Figure 8-4 shows the timing of the high-speed downlocading

mode.

Fig. 8-4 Timing of High-Speed Downloading Mode
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APP

ENDIX B8 LIST OF ERROR MESSAGES

No. Error message and explanation
1 Message Unrecognized command
Explanation | The command kevword is invalid.
2 Message Command formai error
Explanation { The command kevword is valid, but there is an
invalid operand.
3 Message Command/Data too long
Explanation | A command or data of more than 127 characters
were entered.
4 Message Input data error
Explanation Invalid data were entered.
5 Message System mode command
Explanation | A command available in the svstem mode was
entered in the stand-alone mode.
B Message Check sum error
Explanation | A checksum error was detected while an object
was being loaded or saved.
T Message Bad character
Explanation | An invalid character was detected while an
object was being loaded or saved,
8 Message aborted
Explanation | The break key was pressed while an objecgct was
loaded or saved.
9 Message Warning double define
Explanation | The same module name was specified more than
once with the LOD command.
10 Message Bad file entry

Explanation

An invalid file name

(to be continued)



(Cont'd)

No. Error message and explanation
11 Message File overflow
Explanation | An attempt to execute the LOD command was
made, but the number of symbol files to be
entered exceeded the maximum.
12 Message Il legal record
Explanation | An attempf to execute the LOD command was
made, but the record format of the symbol
table file was invalid.
13 Message load failed
Explanation | An attempt to execute the LOD command was
made, but an error was detected in the symbol
or object code.
14 Message module overflow
Explanation | An attempt to execute the LOD command was
made, but the number of modules to be entered
exceeded the maximum.
15 Message Not loaded symbol
Explanation | No symbo! is loaded.
16 Message Not found module record
Explanation | The module name specified with the LOD
command is not present in the svmbol table
file.
‘17 Message file not found
Explanation | The specified file name is not present.
18 Message no symbol] of append
Explanation | There is no append symbol in the SYM_D or
SYM_S command.
19 Message Can not execuite HLP command!

Explanation

Neither the help file (IETBHO000.HLP)
overlay file (IETB000.0V2)

current directory.

nor help
is present on the

(to be continued)
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No. Error message and explanation
20 Message No. HLP file on the default drijve
Explanation | An attempt to execute the HLP command was
made. but neither the help file (IE-T3112.HLP)
nor help overlay file (IET5000.0V2) was found
on the current directory.
21 Message Keyword Error
Explanation | An attempt to execute the HLP command was
made, but the command kevword is invalid.
22 Message Can not command abbreviation!
Explanation | There is no overlay file for abbreviation
(IETS000.0Vi)Y on the current directory.
23 Message File already exists.
Explanation | An attempt was made to create a file with the
same name as a file having the SYS or R/0O
attribute.
24 Message Reserved file name
Explanation | The specified file is reserved for the
lE-T5000-R control program.
25 Message File name is used by other process
Explanation | The specified file is already open.
26 Message Can not cleose file-name
Explanation.| The indicated file could not be closed
normally.
27 Message Disk write error file-name
Explanation | An error was detected during write for the
indicated file.
28 Message Disk read error file-name

Explanation

An error was detected during the
indicated file.

read for

(to be continuéd)
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No . Error message and explanation

29 Message Can not open Tile-name
Explanation | The seecified file could not be opened.
Message File make error file-name
[ Explanation | The indicated file could not be created.

Message

Can not close file-name. Cancel Xxx command

The indicated file bould not be closed

normally during execution of the xxx command
(xxx: STR, LST, or COM).

Disk write error file-name. Cancel
command

XXX

Explanation | An error was detected in writing the
indicated file during execution of the xxx

command (xxx: LST or COM).

Message

file-name. Cancel STR command

Explanation | An error was detected in reading the

indicated file during execution of the STR

command.
Message List davice is used by other process
Explanation [ The 1ist device is being used by another
process (when the list device is specified in

the COM and LST commands at a time).

Message

Append svmbol file not found

The append symbol file (IETH5000.SYM) is not
present on the current directory when the
SYM_L command is executed.

Explanation

Message

Il legal append svymbol file

An attempt to execute the SYM_L command was
made., but the format of the append symbol
file was invalid.

Explanation

{to be continued)
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No . Error message and explanation
37 Message Communication error
Explanation | The |E-TB000-R could not communicate with the
host machine successfully.
38 Message Not found memories
Explanation |Although external memory is specified, there
is no available memory.
39 Message Non map area access!
Explanation |An attempt was made to access memory not
mapped durjng execution of the ASM command.
40 Message Assemble area over!l
Explanation | An access to & location out of the allowable
memory range was attempted during execution
of the ASM command.
41 Message Disassemble area over!l
Explanation |An access to a location out of the allowable
memory range was attempted during execution
of the DAS command.
42 Message Caution!
Explanation |A generic object is generated. Or., spacial
care is redquired,
43 Message Error!
Explanation |Object code cannot be generated. Or, there
is an error.
44 Message Warning!
Explanation |QObject can be generated., but its operation is
unpredictable,
45 Message Unexecutable command

Explanation

An invalid command was entered during
emulation., Qr., a command available only
during emulation was entered during break.

{(to be continued)
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Ne Error message and explanation
46 Message Non trace data
Explanation | An attempt was made to execute the TRD
command., but there was no trace data.
47 Message Not found
Explanation | The frame specified in the TRD command is not
present.
48 Message Trigger frame not found
Explanation | TRD input was made in response to prompt., or
a trigger frame was specified with TRP., but
the trigger frame was not present.
49 Message PORT xxH.xxH DATA xx
X%
E-CPU ERROR 11
Explanation | The emulation device does not operate
normaliy.(*)
¥ |f this message is displaved after the CLK U command is

executed, the
amplitude and
device. Check

ocecurs in othe

user or external clock having enough
gain is not yvet supplied to the emulation
the waveform of the clock. 1f the error

r conditions., contact an NEC engineer.
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