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Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




RENESANS
USER'S MANUAL

e

IE-78310A-R

HARDWARE

Document No. EEU—1247A

{0.D.No. EEU—B45A}
Date Published March 1994 P
Printed in Japan



HARDWARE

© NEC Corporation 1989



V30 is a trademark of NEC Corporation.

Concurrent CP/M (abbreviated CCP/M) and CP/M-86 are trademarks of
Digital Research, Inec.

MS-DOS is a trademark of Microsoft Corporation.

PC/AT and PC DOS are trademarks of IBM Corporation.



The JIE-78310A~-R conforms to the standards of VCCI which
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MAJOR CHANGES

Page Description

Before the CONTENTS | CAUTIONS has been added.

P. 1-2 The description stating that the MD series or
PG-2000 is not manufactured has been added.

PP. B-1 to B-29 APPENDIX B has been added.




CAUTIONS

This part describes the cautlions for the IE-78310A-R.

Read this part before developing an application system. The

number enclosed in parentheses represents the page on which the

caution is described.

(1) Cautions in Chapter 4

& To disconnect the target system temporarily when
connecting the MD-116FD-20/HD-21 to the IE-78310A-R,
follow the procedure below: (pp. 4-31, 4-32)

®
@

@

®

Execute an RES_H command.
The following message appears. (Do not enter
anything.)

Power on target system (Y/N)

Turn off the power switch of the target system,
then disconnect the target system.

Connect the target system, then turn on the power
switch.

Enter Y <cr>.

(2) Cautions in Chapter 5

@ Always connect a device in the terminal mode to a device
in the modem mode through the RS-232-C interface. Never
connect two devices both in the terminal mode or both in
the modem mode. {p. 5-8)



@ Always set the RTS DIP switch to the RTSN setting except
when a pro-typer is connected. (pp. 5-17, 5-30)

e The IE-78310A-R can be connected to the PG-2000 both in
the modem mode because the cable attached to the PG-2000
is internally modified to accommodate such connection.
Be sure to use the cable attached to the PG-2000 to

connect them. Never use other cables. {This caution
also applies to the PG-1500.) (p. 5-28)

e Always connect handshake signals before selecting
hardware handshaking. (p. 5-39)

{3) Cautions in Chapter 6

e At shipment, the basic clock is set so as to use an
external clock (input at pin 30 of the target probe).
When an external clock is not used, set the clock by
software {commands) so as to use the internal clock.
(p. 8-3)

@ A ¥V mark, which indicates the position of pin 1, is
marked on the SHRINK DIP type target probe. Fit the
target probe into the self-diagnostic socket so that the
mark is aligned with pin 1 of the self-diagnostic

socket.

The ground clip of the target probe need not be
connected to pin GND.

Great care should be ftaken that the target probe is not
fitted in reverse and the pins are not broken or bent.
Otherwise, the target interface circuit of the
IE-78310A-R will be destroyed. {p. 6-8)

- iii -



At shipment, the part base which contains the wiring for
the external clock signal (input at pin 30 of the target
probe) is already fitted on the emulation board. Using
this base, the clock signal used in the target system
can also be used as the basic clock signal in the
IE-78310A-R.

When the crystal oscillator is directly connected to
pins X1 and X2 (pins 30 and 31) of the uPD78312A or
uPD78310A in the target system, this oscillation signal
cannot be supplied to the IE-78310A-R. In this case,
install a crystal oscillator on the emulation board
using the part base. (p. 6-11)

If the external sense c¢lips are connected to signal
lines other than TTL-level signal lines, the IE-78310A-R
cannot sense signal lines correctly and the sensor of
the IE-78310A-R may be destroyed, depending on the
voltage level, (p.B6-20)

When the target probe is fitted into the CPU socket of
the target system (p. 8-22)

C) Fit the target probe into the CPU socket of the
target system so that the IC mark of the target
probe is aligned with the first-pin mark.

Care should be taken that the target probe is not
fitted in reverse. Otherwise, the target
interface circuit of the IE-78310A-R will be
destroyed.

() Care must be taken that the pins of the target

probe are not broken or bent.

C) The ground clip of the target probe shall be
connected to pin GND.



@ When the external sense clips are connected to the
target system (p. 6-22)

() Be sure to connect an external sense clip to a
signal line. If it is connected to a power line,
a failure occurs.

C) Use an IC clip to connect the external sense
clips.
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CHAPTER 1 INTRODUCTION

The IE-78310A-R is an in-circuit emulator which has been
developed to efficiently debug hardware and software using a
uPD78312A or uPDT78310A.

The IE-78310A-R Manual explains the unpacking of an IE-78310A-R,

debugging, and applications. The IE-78310A-R Manual consists of

the following two parts:

Hardware and Software.

Hardware:

Chapter 1 Introduction{Note)

Chapter 2 Function Overview

Chapter 3 Installation

Chapter 4 Configuring the System
Chapter 5 RS-232-C Interface Functions
Chapter 8 Connecting the Target System
Appendix A(Note)

Appendix B

Software:

Chapter 1 Introduction(Note)

Chapter 2 Function Overview

Chapter 3 Basic Operating Instructions
Chapter 4 Description of Commands
Chapter 5 Applications

Appendix(Note)

Note:

Chapter 1 and the Appendix of the IE-78310A-R Manual
(Hardware) are the same as those of the IE-78310A-R

Manual (Software).



This manual is Iintended for users who are using the MD series []
{Concurrent CP/MTM). Users not using the MD series (i.e. users

using the PC-9800 series or IBM PC/AT™) should also refer to
Appendix B.

Remark: The MD series or PG-2000 is not manufactured. ]



1.1 Use of the IE-78310A~R Manual

This section explains the relationship between the
procedure from installation of the IE-78310A-R to debugging
and gives the chapters to be referred to.

Work Chapters to be referred to
Start: Chapter 1 (Hardware/Software)
|
¥
Unpacking: Chapter 3 (Hardware)
Installation: Chapter 3 (Hardware)

|

Connecting peripheral equipment: Chapter 4 (Hardware)

é

Connecting the target system: Chapter 8 (Hardware)

é

Debugging: Chapters 2 and 3 (Software)

For the basic specifications and appearance of the
IE-78310A-R as a debugger, refer to Chapter 2

(Hardware) .

To know more about the RS-232-C interface of the
IE-78310A-R, refer to Chapter 5 (Hardware).

To know more about the IE-78310A-R commands, refer to
Chapter 4 (Software).

To learn the efficient debugging method, refer to
Chapter 5 (Software).



Configuration of the IE-78310A-~R Manual

Hardware

Chapter 2: Function Overview

Explains the basic specifications and appearance of the
JE-78310A-R as a debugger.

Skim through this chapter before using the IE-78310A-R.

Chapter 3: Installation

Describes unpacking the IE-78310A-R, connecting the
accessories, and setting the main unit in detail. Read
this chapter before using the IE-78310A-R.

Chapter 4: Configuring the System

Describes how to connect peripheral equipment such as a
host machine, terminal, or PROM programmer to the
IE-78310A-R in detail. Refer to the sections corresponding
to your peripheral equipment.

After an IE-78310A-R is installed according to Chapter 3
(Hardware), read this chapter to connect peripheral
equipment to the IE-78310A-R.




Chapter 5: RS-232-C Interface Functions

Describes the serial interface functions (channels 1 and 2)
of the IE-78310A-R as an RS5-232-C interface in detail.
This chapter may be skipped when you use peripheral equipment

manufactured by NEC. Read this chapter when you connect an

IE-T8310A-R serial interface to a device manufactured by a
company other than NEC.

Chapter 6: Connecting the Target System

Describes in detail how to connect the target system in
which the uPD78312A or uPD78310A is used to the
IE-78310A-R.

After peripheral equipment is connected to the IE-78310A-R
according to Chapter 4, read this chapter to connect the
target system to the IE-78310A-R.

Software

Chapter 2: Function Overview

Gives details of the IE-78310A-R functions for the
stand-alone system and system software.

Skim through this chapter before debugging.

Each IE-78310A-R function described in this chapter

corresponds to a command.



Chapter 3: Basic Operating Instructions

Explains the debugging procedure of the IE-78310A-R and how

to use commands.

Read this chapter before debugging.

This chapter explains the debugging procedure and commands
used for each operation. An example of execution using a
sample program is also explained in detail.
This chapter will aid the user in debugging.

Chapter 4: Description of Commands

Details all the IE-T78310A-R commands. This chapter may be
skipped.

Read this chapter to learm more about the commands.

Chapter 5: Applications

Explains the advanced functions of the IE-78310A-R.

Read this chapter to learn the efficient debugging method.




CHAPTER 2 FUNCTION OVERVIEW
Overview
This chapter explains the basic specifications and
appearance of the IE-78310A-R as a debugger. Refer to
Chapter 2 in the IE-78310A-R Manual (Software) for the
debugger functions.
Chapter 2 consists of the following five sections.

Section 2.1 outlines the IE-78310A-R functions.

Section 2.2 explains the basic specifications of the
JE-78310A~R as a debugger.

Section 2.3 explains the system configuration of the
IE-78310A-R.

Section 2.4 explains the appearance and electrical
specifications of the IE-T8310A-R.

Section 2.5 explains the configuration of the IE-78310A-R

using a block diagram.



2.2 Basic Specifications

Itenm Contents
Target CPU uPD78312A, uPD78310A
CPU clock Up to 6 MHz, {external oscillation for 12 MHz)
Alternate memory | 64K bytes (expansion memory) plus 16K bytes
Built-in | capacity {internal ROM alternate memory)
memnory
Mapping unit Internal ROM: 0, 4K, 8K, or 16X bytes
Expansion memory: 256 bytes
Break address 5 points or 5 partitions
Break register BRA, BRD, BRE, BRT
1. Address
2. Data
Break 3. S&tatus
function 4. Loop count
Break factor 5. External data
6. Number of steps
7. Timer
8. Forced break (manual break, non-map break,
write-protect break)
Trace capacity 44 bits x 2K words
Realtime Trace mode Entire trace, qualify trace
trace
Trace contents Addresses {16 bits), data (8 bits), one of ports
0 to 5, external signal, I-buffer status,
read/write macro service status
Online assembling, disassembling
Command function Symbolic debugging
Conscle redirection, line edition, help commands
External interface Number of channels: 2
(R5-232-C) Baud rate: 300, 600, 1200, 2400, 4800, 9600,

19200 (bps)

(to be continued)



{Cont'd)

Item

Contents

External interface

Character specifications:

(RS-232-C) For channel 1
Character length: 8 bits
Parity bit: None
Stop bit length: 2 bits
For channel 2
Character length: 7 or 8 bits
Parity bit: Even, odd, none
Stop bit length: 1 or 2 bits
Data transfer:
For channel 1
Single-character handshaking and flow
control handshaking
For channel 2
Single-character handshaking or flow
control handshaking
Equipment to be connected:
For channel 1
Console and host machine
For channel 2
PROM programmer (PG-1500, PG-2000)
Stand-by function is supported.
Others Latch-up protection circuit is

built in.




.3 System Configuration

The IE-78310A~R can be used by itself or in conjunction
with a host machine.

When the IE-78310A-R is to be used by itself, connect it as
shown in Figure 2-1.

This is called the [stand-alone model.

Fig. 2-1 Example of Connecting the IE-78310A-R in the
Stand-alone Mode

Cable attached
from PG to CH2

Cl\\\

-S\ User's system
SN . =

PROM programmer
1E-78310A—R {(PG~1500 Series, PG~2000)

>RS-—232—C

-~
D

Cable attached
from IE to CH1

Terminal (MD-910TM)



When the JE-78310A-R is used with a host machine, connect

them as shown in Figure 2-2.

This is called the |[system model.

Fig. 2-2 FExample of Connecting the [E-78310A-R in the System
Mode

IE-78310A-R

\} User's systenm

Cable attached
from PG to CH2

RS-232~C

Cable attached

from PG to CH1
N Q/

Host system

z
g

LS

C

- ]
PROM programmer

E]E:::](PG—lsoo.pG—zooo)

o}

CP/M-based system software

Terminal (MD-910TM) MD-116/MD-086 Series



2.4 Appearance

Appearance

Fig. 2-3 IE-78310A-R

Dimensions
Depth: 395 mm

Width: 291 mm
Height: 217 mm

Weight

10.5 kg

Rating
100 VAC, 50 or 80 Hz, 5 A

Operating temperature

10°C to 40 C



Storage temperature

-20°C to +#45'C

Ambient humidity

10% to 90% (RH)

Configuration

Figure 2-4 shows the basic hardware configuration of the
IE-T8310A-R.

Fig. 2-4 IE-78310A-R Hardware Configuration

External
IE-T78310A—R  Sense clip

AR s 5508 1
i Interface §
Host RS-232 gontrol/ 1E Driver probe i
machine race system | module i
-C | module bus i
!
................................................................................................................ J

Figure 2-5 is the block diagram of a driver module.
Figure 2-6 is the block diagram of a control/trace module.



Target system
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Control/trace module



Port emulator

The port emulator emulates the ports (Pl, P4, and P5) on a
uPD78312A or uPD78310A, but not on the uPD78319A (evaluation

chip) in the external circuit.

Break controller

The IE-78310A-R is provided with various break functions.

A combination of break conditions enables different break
condition to be set.

The break controller controls the break conditions.

Trace controller

The IE-78310A-R is provided with various trace functions.

A combination of trace conditions enables different trace
condition to be set.

The trace controller controls such trace conditions.

Self~-diagnostic section

The self-diagnostic section diagnoses the IE-78310A-R
functions when the target probe is inserted into the
selif-diagnostic socket.

The self-diagnostic section has circuits for diagnosing

the IE-78310A-R internal circuits, checking port inputs and
outputs, checking the data and address buses in the
extended mode, and checking analog inputs.



Latch-up warning section

When a latch-up occurs on the evaluation chip, the latch-up
warning section turns off the power of the evaluation chip,
the CMOS around the evaluation chip, and the TTL device
before the CMOS.

Alternator, system memory section

The alternator and system memory section control basie
operations when the evaluation chip is inoperative.

Emulation memory section

The IE-T78310A-R has a B4K-byte memory which can be accessed
by the uPD78310A or uPD78312A.

When the target system has not been developed, the software
can be debugged logically by using this memory.

Internal ROM

The uPD78312A has an internal ROM, which enables faster

operation than an external memory. The IE-78310A-R also
has a memory equivalent to an internal ROM which enables
high-speed operation, in addition to an emulation memory.

An internal ROM of 0, 4K, 8K, or 18K bytes can be used.
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Dual port RAM

The dual port RAM is the work area for the control CPU and
the communication area for the multiple buses and the
control CPU.

Driver control circuit

The driver control circuit interfaces with a driver module.

Serial interface circuit

The serial interface circuit has an RS-232-C interface (two
channels).

Trace RAM

The trace RAM retains trace data of up to 2047 steps for
each event.

Memory selector

The memory selector selects a ROM, DRAM, dual port RAM,
trace RAM, or driver memory by switching the memory bank.
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CHAPTER 3 INSTALLATION
Overview
This chapter describes unpacking the IE-78310A-R,
connecting the accessories, and setting the main unit in

detail.

Read this chapter before using the IE-78310A-R.

Refer to Chapter 4 for details of how to connect peripheral
equipment to the IE-78310A-R.

Section 3.2 explains unpacking the IE-78310A-R.

Section 3.3 explains the IE-78310A-FR main unit and its

accessories.

Section 3.4 explains how to connect accessories to the
JE-78310A-R main unit, and gives notes about the

installation location.

Section 3.5 explains the setting method and functions of
the switches on the 1E-78310A-R main unit, and describes

the setting method using commands.

Section 3.8 explains the setting of jumpers on the
control/trace board. Normally, this section may be
skipped.



3.2

Unpacking

The IE-78310A-R main unit and accessory box are packed

a box (refer to Figure 3-1).

Fig. 3-1 Package

Accessory box

Main unit

Packing box




3.3 Confirmation

Confirm that the box contains the following parts.

1. Main unit

Remove the five screws on the right side of the
IE-78310A~-R main unit to open the cover.

Fig. 3-2 Right-Side View of IE-78310A-R

Screws

a) Self-check board:

b} Emulation board:

¢) Break board:

d) Control/interface board:

I T T R Sy

e} Control/trace board:

Fig. 3-3 Location of the Boards

IE-78310A-R
main unit

Self-check board

o

Emulation board

Break board
Control/
interface board

Control/
trace board




Fig. 3-4 Boards of Main Unit

Self-check board Emulation board

Control/interface board

EELIELRISE

Control/trace hoard

a) SHRINK DIP target probe:

b) QUIP target probe:

¢} Target probe cable:

d) External sense clip unit:

e) Hardware Instruction Manual:
f) Software Instruction Manual:

I

g) System floppy disk {(with case):



h) Program product contract form:
i) Power cord:

J} RS8-232-C interface cable:

k) Ground lead:

1) Spare fuse:

m)} Part base:

n) AC adapter:

0) Accessory list:

p) Check certificate:

q} Warranty:

e T = C I T S S SN

r) List of packed contents:

Fig. 3-5 Accessories

For SHRINK DIP

For QUIP

Target probe cable

Target probe units

(SHRINK DIP,QUIP)

External sense clip R5-232-C cable



Power cord (AC adapter) Ground lead

Part base Fuse

System floppy disk



3.4 Installation

First, connect accessories to the IE-78310A-R main unit.

(1) Connecting the target probe

Probe cable
SHRINK DIP probe unit
QUIP probe unit

The type of probe unit used (SHRINK DIP or QUIP)

depends upon the type of package of the target system
{(uPD78312A or uPD78310A).

@

Remove the five screws on the right side of the
IE-78310A~R main unit to open the cover, and
remove the fittings securing the drawer to
dismount the emulation board (second board from
the top). To dismount the board, pull the card
pullers on either side of the board toward you.

Insert the connectors (CN1 and CN2) of the target
probe cable into the connectors (CN1 and CNZ2) on
the emulation board (refer to the figure below).

CN1 -— — (N1

Emulation board [ ] Target probe

CN2 - — CN2

Be sure that the connectors are connected
correctly.

If an incorrect connection is made, the

IE-78310A~R main unit may be damaged.



Fig. 3-6 Connection Diagram of the Target Probe Cable

CN1 Ch3

CN2 CN4

(3) Connect the probe cable to the probe unit.

When a SHRINK DIP probe is used, connect it as

follows.

CN3 - —— CN3 {(lower)

Probe cable [ } Probe unit

CN4 - — CN4 (upper)

Probe unit [CN5-+-—*-CN5} Pin terminal
Be sure that the connection is correct.

If an incorrect connection is made, the
IE-78310A-R main unit may be damaged.



Fig. 3-7 Connection Diagram of SHRINK DIP Probe Unit

CN2 CNI

Probe cable
Emulation
board

CN4 (upper) Probe unit

CN3 (lower)

When a QUIP DIP probe is used, connect it as

follows.

CN3 =— — CN3 (lower)
Probe cable [
CN4 = -= CN4 {(upper)

CN5 (lower) —-— — (N5
Probe unit [ J Pin
CN8 (upper) =— — CNB6

Be sure that the connection 1is correct.

If an incorrect connection is made, the
IE-78310A~R main unit may be damaged.

] Probe unit



Fig. 3-8 Connection Diagram of the QUIP Probe Unit

CN2 CN1 Pins

CN6 {upper)
CN5 (lower)

Emulation Probe cable

board

CN4 (upper) Probe unit

CN3 (lower)

@ Insert the emulation board into the IE-78310A-R.
(2) Connecting the external sense clip

C) Remove the five screws on the right side of the
IE-78310A-R main unit to open the cover, and
remove the fittings securing the drawer to
dismount the break board (third board from the
top). To dismount the board, pull the card
pullers on either side of the board toward you.

C) Insert the connector of the external sense c¢lip
into the connector (CN1l) on the break board.

C) Insert the break board into the IE-T8310A-R.
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Fig. 3-9 Connection Diagram of External Sense Clip

Break board

External sense clip

{(3) Connecting the power cord

Connect the AC adapter {(power cord) to the AC IN jack
on the rear of the IE-78310A-R main unit.

Fig. 3-10 Connection Diagram of Power Cord

(4) Connecting the RS-232-C interface cable

Connect the RS-232-C interface cable to the CH1 or CH2
connector on the front of the IE-T78310A-R main unit.

3 - 11



Fig. 3-11 Connection Diagram of RS-232-C Interface Cable

o NEC 1E-783104 -

PO GEAY Eren

T
(5) Location

Install the IE-78310A-R main unit in a place free from
dust.

Do not place any obstructions near the air intake.
3.5 Setting

Fig. 3-12 1IE-7831CA-R

NEG |E-78310A
foow gt aneart

)
A

Front Rear



Power cord

When connecting the AC adapter to a wall outlet,
the power switch of the IE-78310A-R main unit must
be turned off.

Power switch

This is a push button switch having a power-on
display LED. Pressing this switch when the LED is
off turns on the power of the IE-78310A-R main unit
and lights the LED. Pressing this switch in the on
state turns off the power of the IE-78310A-R main
unit and turns off the LED.

Reset switch

This is also a push-button switch.
Pressing this switch resets the IE-78310A-R.

To set the following RS-232-C mode setting switches, open the front cover.

Terminal/modem mode
setting switch

This is a slide switch. Sliding the switch from
right to left, when viewed from the front panel,
sets the modem mode. Sliding the switch from left
to right sets the terminal mode.

This switch is factory-set to the modem mode.

RTS setting switch

This is a DIP switch. Sliding the switches upward
sets them ON. Sliding the switches downward sets
them OFF.

RTS is set by switches 1 to 3.

Switch 1 is factory-set to ON and switches 2 and 3
are factory-set to OFF (RTS selection).

Frame ground (FG)} setting
switch

This is a DIP switch. Sliding the switch upward
sets 1t ON. Sliding the switch downward set it OFF.
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.)

Baud rate setting switch

This is a micro DIP switch.

Turning the switch clockwise or counterclockwise
sets the baud rate,

This switch has 10 (0 to 9) positiomns. Position
7, which corresponds to 0 bps, must not be used.
This switch is used to set the baud rate of
channel 1. This switch is factory-set to
position 5 (9600 bps). To set the baud rate of
channel 2, use a command.

For details, refer to the MOD command in the
IE-78310A-R Manual (Software).

{to be continued)
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{Cont'd)

Handshaking setting
switch

Channel 1 is set for both hardware (single
character} handshaking and software (flow control)
handshaking.

Channel 2 is set for either hardware (single
character) handshaking or software (flow control)
handshaking using a command. For details, refer to
the explanation of the MOD command in the
IE-78310A-R Manual (Software).

Character specifications
setting switch

Setting for channel 1

Character length: 8 bits

Parity bit; None

Stop bit length: 2 bits

Channel 2 can be set using a command.

Character length: 7 or 8 bits

Parity bit: Even, odd, none

Stop bit length: 1 or 2 bits

For details, refer to the explanation of the MOD
command in the IE-78310A-R Manual (Software),

Fig. 3-13 RS-232-C Mode Setting Switches on IE-78310A-R Front

Panel

TV {CONSOLE)

NEGC 1E-78310A

it CIRCLIT EMULATOR
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Setting of Jumpers on Control/Trace Board

Normally, skip this chapter. Do not change the factory-set

jumpers on the control/trace board.

If the settings are changed, the IE-78310A-R may not operate

normally.

C)l Remove the five screws on the right side of the
IE-78310A-K malin unit to open the cover, and remove
the fittings securing the drawer.

(2) Disconnect the three RS-232-C cables and two flat cables
connecting the control/interface board and
control/trace board.

C) Dismount the control/trace board (fifth board from the
top). To dismount the board, pull the card pullers on

either side of the board toward you.

Fig. 3~-14 Location of Control/Trace Board

Control/trace board

= Connector §

\5\ Connectar D] RS-232-¢C cables
Connect c

Note: When connecting the R$-232-C cables, follow the
figure below.

3 - 15



Fig. 3-15 Location of RS-232-C Sockets on the Control/Trace

Board

SCHI socket— g —

Connect
connector S.

Control/trace DP1 socket | ;ly_ppﬂ__pﬂConnect

board

connector D.

connector C.

CHZ socket
\\\::::::g *H’M,,,a~Connect

C) Factory settings of jumpers

Junper number Setting
JP2 Short 1 and 6.
JP3 Short 1 and 8.
JP4 Open

Open between 1 and B(Note)

JP5 Open between 2 and 5(Note)

Short 3 and 4.

JP8 Short 1 and 2.

JPT Short 1 and 2.

Note: When a memory board other than the SB-0512 is

used for an expansion slot,
2 and 5 of JPS.

3 - 186

short 1 and 6,

and



Fig. 3-16 Location of Jumpers on the Control/Trace Board

/\ // [\ //

JP7

v AV
AN
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CHAPTER 4 CONFIGURING THE SYSTEM

Overview

Chapter 4 explains the methods for connecting the

IE-78310A-R and peripheral egquipment. Read this chapter

before starting connection.

The chapter illustrates the connection methods with
explanations of actual host machines and PROM
programmers., This chapter also explains action to be
taken in the event of a failure.

Section 4.2 outlines peripheral equipment that can be
connected to the IE-78310A-R.

Section 4.3 deals in detail with the methods of
connecting the IE-78310A-R and each of the peripheral
equipment mentioned in Section 4.2.

Section 4.4 illustrates procedures for handling
failures with flow charts.



4.2 Peripheral Equipment

The following equipment may be connected to the

TE-78310A-R:

Host machine: MD-116FD-20/HD-21
MD-116FD(HD)-10
MD-088FD{(HD)-10
MD-088FD
PC-9800 Series(Note)
IBM PC/AT

PROM programmer: PG-1500

Terminal: MD-810TM

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

Models Usable as a Host Machine in the PC-9800 Series

CPU
Support 8086,/v30 M 80286 80386
models
No mark Xpodel 1/2/4 | XLZ
E VRo/2/4/01/21/41| Rba/s/21/51
Fi/2/3 UX21/41 RAz/5/21/51
Mo/3 RXs/4/21/51 ESy/5
VE,y EX2/4 RSp1/51
Wosa/a/721711 | DRasssuzsus Thodel W2/¥5s
PC-9801 Uy LXo/4/5/5¢C W7/S5/F5/F51/
Wos21/11 F71
CVaq DSy /5,/u2/u5
UR /20 DAg /57 /U215 /
UF : T
Xlpodel 1/2/4 €85 /5,5
VXo/2/4/01/21/ US,40/80
41

{to be continued)



(Cont'qd)

CPU
Support 8086,/V30" " 80286 80386
models
UXo1 /41 FSo/5/7/02/U5/
Ko 4/21/51 U7
EXo/4 FXo/5/02/U5
XL2 LSy e
RLg/5/21/51 NS /20
RA9/5/21/51 NS/E /20,40
ESy/5 NS/T /90,40
RS91 /51 NS/L /20740
PC-9801 Thodel W2/W5/W7/ NC/40
S5/F5/F51/F71
LVoy/22
Laa/a/5/56
LS5
y
Ny
NL
modelTO_Ooz/lOO
modelso_ooz/
PC-HO8 040/100
modelUGO_OOZ/
040/100

Remark: Products in the above table can be used with the
emulator only in the normal mode.

Caution: 640K bytes or more are required for internal

memory.



[PC-9800 Series software products]

_ 0s ms-posT™ CP/M-8g M
Media

8" 2D uSS5A1IET78310-P01 USBA1IET8310-P0O1

5.25" 2HD uSS5A10IE78310-P01 | uS6AL0IE78310-P01

3.5" 2HD uS5A13IE78310 -

MD-910TM

Character display terminal MD-910TM is a standard CRT
terminal that may be used as a system console for the
MD Series Model 10, as an additional console of the
MD-116/086 Series host machine, or as an EVAKIT or IE
Serles console.

The MD~910TM has the ANSI.x3.64 control sequence,
DEC's VIT52 control sequence, and Anritsu Electric's
DDY86B control sequence facilities.

MD-1168FD-20 and MD-116HD-21

The MD-116FD-20/HD-21 is a powerful microcomputer
development system. It has the uPD70118, a 16-bit
microprocessor {(with a clock rate of approximately
10 MHz), and uses concurrent CP/MI™ (called CCp/M),
an operating system that enables multitasking and
accommodates multiple users.

In addition, the system has another processor (I/0
processor) to control various system I/0 devices.

The system controls the system console separately

from I/0 control, which reduces the I/0 processor

load, allowing high-speed operation.



MD-116FD(HD)-10
MD~086FD(HD) -10

The MD-08BFD(HD}-10 is a microcomputer development
system. It has the uPD8086, a 16-bit microprocessor
(with a clock rate of 5 MHz), and uses CCP/M, an
operating system that enables multitasking and
accommodates multiple users.

In addition, the system has another processor (I/0
processor) to control various system I/0 devices.
The MD-088FD-10 controls the system console
separately from 1/0 control, which reduces the I/0
processor load, allowing high-speed operation.

The MD-116FD(HD)-10 uses the uPD70116-10, a faster
16-bit microprocessor (with a clock rate of
approximately 10 MHz) with a special bus for memory,

to speed up operation.

MD-086FD

The MD-086FD is a powerful microcomputer development
system. It has the uPD8086, a 16-bit microprocessor
(with a clock rate of 5 MHz) and uses CCP/M, an
operating system that enables multitasking and
accommodates multiple users.

In addition, the system has a special I/0 processor
(8-bit microprocessor uPD780) to control various
system I/0 devices.

The MD-088FD is equipped with a green monitor
display, JIS keys, a ten-key pad, screen control
keys, and functions keys.



PG-1500

When the PG-1500 is connected to a supplied board or
optional socket board, it can be used as a program
writer for typical 256K-bit to 4M-bit PROMs, and
4/8/16-bit single-chip microcomputers.

The PG-1500 has key panel switches and a serial
interface, so it can operate as a stand-alone PROM
programmer or can be operated through a console
~connected to the serial interface. When connecting
the PG-1500 to the IE-78310A-R, use the RS-232-C
interface cable supplied with the PG-1500.

PG-2000

The PG-2000 has 32K bytes of write buffer memory, and
can be used as a PROM writer for up to 256K-bit
PROMs.

The PG-2000 has key panel switches and a serial
interface, so it can operate as a stand-alone PROM
programmer or can be operated through a console
connected to the serial interface. When connecting
the PG-2000 to the IE-78310A-R, use the RS-232-C
interface cable supplied with the PG-2000.



Connecting Peripheral Equipment

The IE-78310A-R 1is connected to peripheral equipment via
the RS§-232-C interface.

The IE-T78310A-R has two RS8-232-C interfaces, one of which

is used according to the peripheral equipment connected.

Host machine —

~—= Channel 1
Terminal —
PG-1500 -

—-— Channel 2
PG-2000 —

Table 4-1 lists the feaftures of channel 1, and Table 4-2
lists the features of channel 2. (For details, see Chapter
5.)



Table 4-1

Features of Channel 1

Itenm

Setting

Mode selection

Baud rate

Handshaking

Character
specifi-
cations

Character length

Parity bit

Stop bit length

Set by
switches

Terminal/modem mode

300, 600, 1200, 2400, 4800, 9800,
19200 (bps)

Hardware (1 character) and software
(flow control) handshaking

8 bits
Most significant bit (MSB) is set to O
if output, and is ignored if input.

None

2 bits

Table 4-2 Features of Channel 2

{tem

Setting

Mode selection

Terminal/modem mode, switch-selected

Baud rate

Handshaking

Character
specifi-
cations

Character length

Parity bit

Stop bit length

Set by
software

3006, 600, 1200, 2400, 4800, 9600,
1320G (bps)

Hardware (1 character) or software
{flow control) handshaking mode

T or 8 bits

When 8-bit length is specified, most
significant bit (MSB) must be 0 if
output and is ignored if input.

Even parity/odd parity/none

1 bit/2 bits

The subsequent sections explain how to connect individual
equipment to the IE-78310A-R. In these explanations, the
baud rate is assumed to be 9800 bps.




4,

3.1 Connecting MD-910TM

When connecting the MD-910TM to the IE-78310A-R, follow
the following procedure:

®
®

Turn off power to the IE-78310A-R and MD-910TM,

Set channel 1 of the IE-78310A-R as shown in Table

4-3 to connect the MD-910TM to this channel.

Table 4-3 IE-78310A-R Channel 1 Setting
Item Switch No. Switch setting
Mode selection ; MODE Modem mode
Baud rate BAUDRATE Position 5
Frame ground FG Set pin 4 to OFF.
RTS select RTS SELECT %etogén 1 to ON, and pins 2 and 3
o .

®

Set the MD-910TM as shown in Table 4-4,

to connect

the MAIN PORT connector of the MD-910TM to the

IE-78310A-R.

Table 4-4

MD-910TM Setting

Item Setting
Bit Data length 8 bits
configu-
ration Parity None

Stop bit length | 2 bits

Modem control

Full duplex without modem control

Baud rate

9600 bps

MAIN PORT interface

RS5-232-C interface




®

Connect the MD-910TM to the IE-78310A-R.
Connect the MAIN PORT connector of the MD-910TM and
channel 1 of the IE-78310A-R with the R§-232-C

interface cable supplied with the MDP-910TM.

Turn on the MD-910TM, then turn on the IE-78310A-R.

Settings in the MD-910TM and the IE-78310A-R are

explained below in detail.

(1)

Setting the MD-910TM

The settings for the MD-210TM are performed in the
setup mode in which terminal parameters are entered

from the keyboard.
There are four setup modes: SETUP A to SETUP D
modes. Some items that must be set are selected

from these setup modes and explained below:

(a) Setting bit configuration (data length, parity,

stop bit length)

The bit configuration is set in the SETUP B

mode.
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Table 4-5 Setting of Bit Configuration

Group name | Key operation Description
P Press |SHIFT Changes data length and parity.
and [P] simul-
taneously.
P= | Data length | Parity
™ 7 Mark
T8 T Space
70 7 0dd
TE T Even
TN 7 None
80 8 0dd
8E 8 Even
8N 8 None
STOP BIT Position cursor| Selects one of the three stop bit
at this item, lengths, 1, 1.5, or 2.
then press
(8] on the
keyboard.

For connection to the IE-7T8310A-R, select 8N
and 2.

(b) Setting modem control

The modem control method is set in the SETUP B

mode.
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Table 4-6 Modem Control Setting

Group name | Key operation Description
MODEM Press [SHIFT Modem control method
CONTROL and simul- FDX A: Full duplex without modem
taneously. control
FDX B: Full duplex with modem
control
HDX: Half duplex
Line is switched by
control code.
For connection to the IE-78310A-R, select FDX
Al
(c) Selecting the baud rate
The baud rate is selected in the SETUP B mode.
Table 4-7 Baud Rate Setting
Group name | Key operation Description
T Press on Changes the transmission baud rate.
the keyboard. One of the following baud rates may be selected:
50, 75, 110, 134.5, 1506, 200, 300, 600, 1200,
1800, 2000, 2400, 3600, 4800, 9600, or 19200
R Press on Changes the transmission baud rate,
the keyboard. One of the following baud rates may be selected:
50, 75, 110, 134.5, 150, 200, 300, 600, 1200,
1800, 2000, 2400, 3600, 4800, 9600, or 19200

For connection to the IE-78310A-R, a baud rate
of up to 98600 bps must be selected.
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(d)

MAIN PORT interface

The interface is selected in the SETUP C mode.

Table 4-8 Interface Setting

Group name

Key operation Description

I

INTERFACE

Position cursor at this item, Selects interface.

then press [6] on the . RS-232-C
keyboard. . Current loop
TTL serial

Select RS-232-C.

Figure 4-1 shows the MD-910TM, and Figures 4-2
and 4-3 give examples of SETUP B and SETUP C

setting.

Fig. 4-1 MD-810 TM
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Fig. 4-2 SETUP B~
KAIN

MODEN  TURNARGUND/
CONTROL  DISCONNECT
FEATURE CHARACTER

PN TEREEL »ERUN] BEKOROO0

— = SCROLL BREAK  0=OFF ———————  r—— INITIAL
1=SHOOTH ENABLE DIRECTION 1=XNT
AUTO 0=0FF DISCONNECT  0=0FF ——— — AUTO
REPEAT [ {=oN CHAR ENABLE [1=08] TURNAROUND 1=AUTO
——SCREEN  [0=DARK ALFAYS] ¢ ————— RESERVED
' 1=LIGIT
~--CURSOR AUTO [0=0FF}— RESERVED
1=BLOCK ANSHBK  1=ON
ENABLE
STOP
EMULATION BELL BITS
0 <5

900 <BEER «BEER GBI <l - B JBAD <1 <0

MARGIN [0=0FF | PRINT

BELL  1=ON TERH. CHAR. L=FF

KEYCLICK [0=0FF] PRINT EXTENT (0=SCROLL REG.
DOT 0=0F P —— RESERVED

STRETCHING  1=0N

AUTO  0=0FF — RESERVED PARITY
XON/XOFF 1=CHECK
GO SET RESERVED
1=J1S RONAN
AUTO HRAP - RESERVED
1=0N 1 CONTROL
LINE FEED CHARACTER  1=1 CHARACTER
NEW LINE  1=ON S 0=C0
LOCAL ECHO | 0=0FF INVOCATION  1=Ct
1=0N = This bit is always set to 1.
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Fig. 4-3 SETUP C

SET-UFP C
RESERVED
———PRINTER |0=PARALLEL
RESERYED PORT 1=8ER]AL
OUGTPUT  |0=0FF
——RESERVED INVOCATION  1=QN
RESERVED —— RESERVED
I—RESERVED .
1{old ZGI ofo] = ololdll « ool s[ulflo) o ofollif 7ol + <[ - (2l [
T =
RESERVED REFRESH RATE 0=60Hz INTERVAL 0=5ms
1=50Hz TIHE 1=30ms
RESERYED DATA 0=0FF —— TRANSHIT 0=0FF
ANALYZER 1=0N 1=CN
RESERVED ——— — RESERVED
RESERVED NUL,DEL 0=1GNORE = “—— RESERVED
1=STORE
RESERVED —— RESERVED
RESERVED ———— —— RESERVED
RESERVED RESERVED
RESERVED RESERYED
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(2) Setting IE-78310A-R

For connection to the MD-910TM, use channel 1 of the
IE-78310A-R.

(a) Setting the terminal/modem mode

The terminal/modem mode is switched with the
CHANNEL1l MODE slide switch on the front panel
of the unit.

When connecting the IE~-78310A-R to the
MD-910TM which operates in the terminal mode,

the modem mode must be set for the IE-78310A-R.

(b) Setting the baud rate

The baud rate is set with the micro DIP switch
on the front panel of the unit.

When connecting the IE-78310A~R to the
MD-910TM, the same baud rate must be set for

the MD-910TM and the IE-T8310A-R.

Table 4-9 shows micro DIP switch setfings and
the corresponding baud rates.
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Table 4-9 Baud Rate Settings

Switch No. | Baud rate (bps)
0 300
1 600
2 1200
3 2400
4 4800
5 9600
6 19200
7 0
8 300
9 600

Setting the frame ground

Set

are

The
DIP
the

whether the frame ground and signal ground

connected or open.

frame ground is set with the CHANNEL1l FG
switch (pin 4 switch) on the front panel of
unit.

When connecting the IE-78310A-R to the
MD-910TM, the switch must be set for the open
state.
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(d) Setting RTS

One of the pins 4, 11, or 21 of the RS§8-232-C
interface cable is selected so that RTS is to
be connected to that pin.

For connection to the MD-310TM, connect RTS to
pin 4.

Fig. 4-4 CHANNEL1 DIP Switch Setting

O O 41 KTS N
oo
OO

jpnsiay

RTS

W lro | -

A

Pin No. | Screen output | Printer output
1 ON OFF
2 OFF OFF
3 OFF ON
4 OFF OFF

Fig. 4-5 Setting CHANNEL1 on IE-78310A-R Front Panel

CHANNEL 1 \
BAUDRATE
M
ODE RTS SELECT
MODEM TERMINAL
/_L\ [ F¢
T3 1 2 3 4
uy [o=) & < q e
PN O O NS
— QFF—

\— NORMAL RTS
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Settings in the IE-78310A~R are then completed.

Next, connection is performed.

Use the R5-232-C interface cable to connect the
TE-78310A~-R and MD-910TM.

Connect the MAIN PORT connector of the MD-910TM to
channel 1 of the IE-78310A-R. Then, turn the power

OIl.

Fig. 4-8 Connecting IE-78310A-R and MD-910TM

HESTHIGITTHEHTTTIIE

HEHEETHITTHTT

%i@e

Cable supplied
with IE-78310A-R

(3)

The power-on/off sequence is explained below.

Power-on sequence

Either of the MD-910TM or IE-78310A-R may be
turned on first.
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(4) Power-off sequence

Either of the MD-910TM or IE-78310A-R may be turned
off first.

4.3.2 Connecting MD-116FD-20/HD-21

Channel 1 or channel 2 of the MD-118FD-20/HD-21 is
connected to channel 1 of the IE-78310A-R.

(D) Turn off the IE-78310A-R and the MD-116FD-20/HD-21.

C) Set channel 1 of the IE-78310A-R as shown in Table
4-10.

Table 4-10 IE-78310A-R Channel 1 Setting

Item Switch name Setting
Mode selection | MODE Terminal mode
Baud rate BAUDRATE Position 5
Frame ground FG Set pin 4 to OFF.
RTS select RTS SELECT ietog%n 1 to ON and pins 2 and 3
o] .

() Set channel 1 or 2 of the MD-118FD-20/HD-21 as shown
in Table 4-11.
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Table 4-11

MD-116FD-20/HD-21 Setting

Item Channel 1 | Channel 2 Switch/jumper setting

RS-232-C/TTL SW1 Sw1 OFF

selection RS-232-C

Mode selection JP3 JP8 Short 1-2, 3-4, 5-6,
7-8, 9-10, and 11-12

Baud rate Set by the software

Frame ground JP1 JP4 Open

RTS select SW1 SWi OFF

(S5C2 board) RxRDY supply

@

®

Connect the MD-116FD-20/HD-21 to the IE-78310A-R.

Connect channel 1 of the IE-78310A-R to channel 1 or

2 of the MD-116FD-20/HD-21 with the RS5-232-C
interface cable supplied with the IE-78310A-R.

Turn on the MD-118FD-20/HD-21,

IE-78310A-R.

then turn on the

Below is a detailed explanation of how to set the

MD-1168FD-20/HD-21 and the IE-78310A-R, with the relevant

circuit diagram and other illustrations.
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(L)

Setting the MD-116FD-20/HD-21

The MD-118FD-20/HD~21 has four serial interfaces,
each for a channel (channel 1 to channel 4). Each
interface has RS-232-C and TTL-compatible interface
circuits.

When IE-78310A-R is connected, channel 1 or 2 of
the MD-118FD-20/HD-21 is used.

Figure 4-7 gives a circuit diagram for these
channels.
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Fig. 4-7 MD-116FD-20/HD-21 Channel 1/2 Circuit Diagram
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First, the interface selection switch SW1 is
explained.

(a) RS-232-C/TTL-compatible selection switch

Either RS-232-C or TTL-compatible interface can
be selected as the standard serial interface.

To connect to the IE-78310A-R, select RS5-232-C.

The switch on the board must be set to OFF.

Channel No. | Switch | Setting

i, 2 SWl OFF

Figure 4-8 shows the location of the switch on
the 1/0 interface board.

Fig. 4-8 Location of the Switch on 1/0 Interface Board

R5-232-C/TTL-compatible
selection switch
o
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(b)

The mode is set according to the jumper

connections.

Mode selection jumpers

The mode selection jumpers set the mode of the
MD-116FD-20/HD-21, either the terminal or modem

mode .

To connect the equipment to the

IE-78310A-R, select the modem mode.

7 12
o—0 00O G0
1OmO Orn®; owos

{Modem mode)

{(Terminal mode)

Use an appropriate jumper as follows for the

jumper connections:

Channel No. | Mode selection jumper
1 JP3
2 JP8

Figure 4-9 shows the locations of the jumpers

on the I/0 interface board.
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Fig. 4-9

Locations of the Mode Selection Jumpers

Mode switching jumper

cl

C-16

WAt (M aFix

Ll
e
Ry I
[ [ 13
4 25
P MA2
5m2 Sm’ Fla (2 3
(-]
H I [ 3
L]
............................................... =
5 I
eazk !

o

IC5

ﬁﬁﬁu= ST51E8 | " Sm
3 2 a [} 5
* 3 vme = sl = Sr;sm + { _______ I .
‘ €5 LY 3 ) o ] ) ) _ )
; ) ; ) : ) Bpwcu :i-l } :}- :‘:— z g g ‘E } §
{_? st so_]w-—' E_ﬁ e w_] :2 Loos .
T rE] i ey 1 e [0]
The baud rate is switched by the software.
For details, refer to the software manual for
the MD-1168FD-20/HD-21.
The frame ground jumper is connected as
follows:
(c) Frame ground jumpers

Whether the frame ground signal and signal
ground signal are connected is determined
according to the state of the state of the
frame ground jumper.

Generally, JP1 or JP4 on the I/0 interface
board is set to the open state.
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Channel No. | Jumper | Connection
1 JP1 Open
2 JP4 Open

Fig. 4-10 Locations of the Frame Ground Jumpers

Frame ground jumper

P
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The RTS select jumper is

RTS select jumper

The RTS select jumper is
whether RXRDY 1s applied
the uPD71051 when RTS is
output in the modem mode
in the terminal mode.

set as follows:

used to determine

to RTS derived from
connected to the CTS
or to the RTS output

To connect the equipment to the IE-78310A-R,
set SWL on the SC board to OFF to supply RxRDY.
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Fig.

Channel No.

Switch

Setting

1, 2

SW1

OFF

4-11

RTS select jumper

Location of the RTS Select Jumper
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Fig. 4-12 MD-1186FD-20/HD-21

Prive A Drive B Prive A Drive B

MD-1186FD~20 MD-116HD-21

MD-118FD-20/HD-21

External view

MD-118FD~20 MD-116HD-21



Back

When the back panel is opened

I/0 interface
board

Settings for channel 1 or 2 of the MD-118FD-20/HD-21

are then completed.
After the connection is completéd, supply the power.

When turning on the devices connected, be careful of

the power-on sequence.



(2} Power-on sequence

() Turn on the power switch of the
MD-116FD-20/HD-21.

C) Turn on the power switch of the IE-78310A-R.
C) Turn on the power switch of the target system.

{(3) Power-off sequence

(1) To terminate the system, execute the EXT
command to exit the system software and return
to the 0S.

®

Turn off the power switch of the target system.

©

Turn off the power switch of the IE-78310A-R.

(4) Remove the floppy disk from the
MD-118¥D-20/HD-21.

C) Turn off the power switch of the
MD-1168FD-20/HD-21.

Caution: To disconnect the target system

temporarily, follow the procedure below:
C) Execute an RES_H command.

C) The following message appears.
(Do not enter anything.)

Power on target system (Y/N)
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C) Turn off the power switch of the
target system, then disconnect the
target system.

Connect the target system, then turn
on the power switch.

C) Enter Y <cr>.
4.3.3 Connecting MD-116FD-10 or MD-088FD(HD)-10
This section explains the procedure for connecting
channel 1 of the IE-78310A-R to one of the channels 1 to
4 of the MD-116/086FD(HD)-10.

() Turn off the IE-78310A-R and MD-116/08BFD(HD)-10.

C) Set channel 1 of the IE-78310A-R as shown in Table
4-12.

Table 4-12 IE-78310A-R Channel 1 Setting

Item Switch name Setting
Mode selection | MODE Terminal mode
Baud rate BAUDRATE Position 5
Frame ground G Set pin 4 to OFF.
RTS select RTS SELECT Set pin 1 to ON and pins
2 and 3 to OFF.
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@ Set channel 1 or 2 of the MD-088FD-10 as shown in
Table 4-13.

Table 4-13 MD-088FD-10 Setting

Item Channel 1 | Channel 2 Jumper connection
RS§-232-C/TTL J10 J1i5 Open
selection (R§5-232-C)
Mode selection J22 J24 Short 1-2, 3-4, 5-8,

T-8, 9-10, and 11-12

Baud rate Row © Row 1 Short 1-9
Frame ground J21 J20 Open
RTS select J4 J3 Short pins 1-2

RxRDY supply

C) Connect the MD-118/088FD(HD)-10 to the IE-78310A-R.

Connect channel 1 of the IE~78310A-R to one of the
channels 1 to 4 of the MD-116/088FD(HD)-10.

Use the RS-232-C interface cable supplied with the
IE-78310A~R for connection.

C) Turn on the IE-78310A-R, then turn on the
MD-118/086FD(HD)-10.

The following explains how to set the
MD-116/088FD(HD)~10 and the IE-78310A-R in detail,
giving the relevant circuit diagram and other
illustrations.
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(1)

Setting the MD-116/088FD(HD)~10

The MD-118/088FD(HD)-10 has four serial
interfaces, each for one channel {(channel 1 to
channel 4). Each interface has RS5-232-C and
TTL-compatible interface circuits. When an
optional expansion board is installed, four
additional RS$-232-C interfaces (for channel 5
to channel 8) are available.

In addition, another RS5-232-C interface is

provided for channel 9.

Channel 1 to channel 4 of the
MD-116/088FD(HD)-10 may be used for connecting
the equipment to the IE-78310A-R. Note that a
channel other than these channels cannot be
used for connection to the IE-78310A-R.

For these channels, interface selection, baud

rate change, and mode selection are set by

jumper connections. Figure 4-7 shows a circuit

diagram of channels 1 to channel 4 of the
MD-118/0868FD(HD) 10,

4 - 34



Fig. 4-13 Circuit Diagram of Channel 1 to Channel 4 of

MD-116/086FD(HD)~-10
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First, the interface selection jumpers (J10 and
J15) are explained.
(a) RS-232-C/TTL-compatible selection jumper

Either RS-232-C or TTL-compatible
interface can be selected as the standard

serial interface.

To connect the equipment tc the

IE-78310A~R,

select RS-232-C.

Set the relevant jumper to the open state.



Channel No. | Jumper | Connection
1 J10 Open
2 J15 Open

Figure 4-14 shows the locations of the

jumpers on the I/0 interface board.

Fig. 4-14 Locations of the Jumpers on the
1/0 Interface Board
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The mode is set according to the jumper

connections.

(b) Mode selection jumpers

The mode selection jumpers are used to set
the MD-116/088FD(HD)-10 to either the

terminal or modem mode. To connect the
equipment to the IE-78310A-~R, select th

modem mode.

7 12
-0 00 OO0

e

299999

1O—OO—OO~~O6 OO0 00O

1

{Modem mode)

B

(Terminal mode)

Use the appropriate jumper fTor jumper

connections:

Channel No. | Mode selection jumper
1 J22
2 Jo4
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Figure 4-15 shows the locations of the

jumpers on the I/0 interface board.

Fig. 4-15 Location of the Mode Selection Jumpers
on the 1/0 Interface Board
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(c)

The baud r
connection

Baud rate

ate 1s set by jumper

5.

select jumper

Jumper pins are arranged as

g 16
shown in the figure on the left.
OO000000 | .
0 «~ Channel 1 Pins 9 to 16 are used for
— ©O00C000 | - reception, and pins 1 to 8 are
OOOCOOCO A .
| « Channe] 2 for clock input.
COOOOO00 -
CCOOOO000 A Connect only one pair of jumper
00000000 - Z < Channel 3 pins according to the desired
baud rate. If there are more
OOOO0CCO0 A
3 <« Channel 4 than one pair of pins connected,
COCLOOQO a malfunction may result.
—— Pin No . .
S 10 11 12 13 14 15 18 Before connecting the jumpers,
ONOOINONOINCIONG, be sure to disconnect the
OO ONONES current connection. The same
12 3 4 5 6 7 8 baud rate as for the IE-78310A-R
must be selected.
The baud rate is determined according to
the jumper connection as follows:

Jumper 1-9 2-10 | 3-11 | 4-12 | 5-13 |B6-14 { 7-15 | 8~-18
Baud rate [9800 |[4800 2400 | 1200 | 600 300 150 75
{bps)

Channel No. | Row
1 0
2 1
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Figure 4-16 shows the jumper locations on
the 1/0 interface board.

Fig. 4~18 Location of the Baud Rate Select Jumpers on
the I/0 Interface Board
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Baud rate select jumper

The frame ground jumper connections are
explained below.

(d) Frame ground jumper

Whether the frame ground signal and signal
ground signal are connected is set with a
frame ground Jjumper.




Generally, the jumper is set in the open

state.

Channel No. | Jumper | Connection
1 J21 Open
2 J20 Open

Fig. 4-17 Location of the Frame Ground Jumpers on

the I1/0 Interface Board
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(e)

RTS select jumper connections are
explained below.

RTS select jumpers

The RTS select jumper is used to
determine whether RxXRDY is applied to RTS
derived from the uPD8251AFC when RTS is
connected te the CTS output in the modem
mode or to the RTS output in the terminal
mode.

To connect the equipment to the
IE-78310A-R, connect pins 1 and 2 in J3 or
J4 to supply RxRDY.

Channel No. | Jumper | Connection

1 J4 Short 1-2

2 J3 Short 1-2
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Fig. 4-18 Location of RTS Select Jumper on
the I/0 Interface Board
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Fig. 4-19 MD-116/086FD(HD)-10 4

Drive A Drive B

MD-116/088FD(HD)-10

External view




Back

When the back panel is opened

1/0 interface
board

Settings for channel 1 to 4 of the
MD-1168/086FD(HD)-10 are then completed.

(2) Setting IE-78310A-R

Use channel 1 of the IE-78310A-R to connect it
to the MD-118/086FD(HD)~10.




(a)

(b)

Setting the terminal/modem mode

The terminal/modem mode is switched with
the CHANNEL1l MODE slide switch on the
front panel of the unit.

When connecting the IE-78310A-R to the
MD-116/088FD(HD)-10 which operates in the
modem mode, the terminal mode wmust be set
for the IE-78310A-R.

Setting the baud rate

The baud rate is set with the micro DIP
switch on the front panel of the unit.

When connecting the IE-78310A-R to the
MD-116/086FD(HD)~-10, the same baud rate
must be set for the MD-118/086FD(HD)-10
and the IE-78310A-R.

Table 4-14 shows micro DIP switch settings

and selected baud rates.
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Table 4-14 Baud Rate Setting

Switch No. | Baud rate (bps)
0 300
1 800
2 1200
3 2400
4 4800
5 8600
B 18200
7 0
8 360
9 600

(d)

Setting the frame ground

Set whether the frame ground and signal

ground are connected or open.

The frame ground is set with the DIP
switch (pin 4 switch) on the front panel
of the unit.

When connecting the IE-78310A-R to the
MD-116/088FD(HD)-10, the switch must be

set for the open state.

Setting RTS

One of the pins 4, 11, or 21 of the
RS-232-C interface cable is selected so
that RTS is connected to that pin.
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For connection to the MD-116/08B8FD(HD)-10,
set the pins 1 to 3 of the DIP switch on
the front panel of the unit so that RTS

is connected to pin 4.

Figure 4-20 shows how to set the DIP
switch.

Fig. 4-20 CHANNEL1 DIP Switch Setting

1 Pin No. | Setting
O—C 4 RTS N
2 1 ON

RTS 3() O— 11 RTS P

2 OFF
O O 21 RTS D

(__._~f<> ()______} 3 OFF

v 4 OFF

Fig. 4-21 Setting CHANNEL1 on the IE-78310A-R Front Panel

CHANNEL ! \
BAUDRATE MODE
RTS SELECT
MODEM TERMINAL
it
T3 1 2 3 ¢4
92 |
2] < A q J q
2% © © - | USNN
— OFF

\— NORMAL RTS
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Settings In the IE-78310A-R are then completed.

Next, connection is performed.

Connect channel 1 of the IE-78310A-R to one of
the channels, channel 1 to channel 4, of the
MD-116/088FD(HD)~10 with the R5-232-C interfTace
cable supplied with the IE-78310A-R.

Fig. 4-22 Connecting IE-~78310A-R and MD-118/0868FD(HD)-10

To console

SFEIE 781108

Cable supplied
with IE-78310A-R

When the units are connected, turn on the
power.

When supplying power, be careful of the power
sequence as follows:
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(3) Power-on seqguence

() Turn on the power switch of the
IE-T8310A-R.

C) Turn on the power switch of the
MD-116/086FD(HD)~10.

{4) Power-off sequence

() Remove the floppy disk from the
MD-116/086FD(HD)-10.

C) Turn off the power switch of the
MD-116/088FD(HD)-10.

(3) Turn off the power switch of the
IE-78310A-R.
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4.3.4 Connecting MD-088FD

Channel 1 of the IE-78310A-R is connected to channel 1 or
2 of the MD-088FD.

Connect them in the following sequence:
(D Turn off power to the IE-78310A-R and the MD-088FD.

() Set channel 1 of the IE-~78310A-R as shown in
Table 4-15 to connect the MD-088FD to this channel.

Table 4-15 1IE-78310A-R Channel 1 Setting

Item Switch Setting
Mode selection | MODE Terminal board
Baud rate BAUDRATE Position §
Frame ground FG Set pin 4 to OFF.
RTS select RTS SELECT | Set pin 1 to ON, and pins 2 and 3
to OFF.

C) Connect the IE-78310A-R to MD-08BFD channel 1 or
2 which has a serial interface. 8Set channel 1
or 2 of the MD-086FD as shown in Table 4-18.
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Table 4-16 MD-086FD

Setting

Item Channel 1 | Channel 2 Jumper connection

Mode selection J17 J19 Short 1-2, 3-4, 5-86,
T-8, 9-10, 11-12, 13-14
and 15-186

Baud rate Row O Row 1 Short 1-9

Frame ground J186 J1i5 Open

RTS select J9 J7 Short 1-2 to supply
RxRDY

External clock J8 J6 Short 2-3

C) Connect the MD-08BFD to the IE-7T8310A-R.

Connect channel 1 of the IE-78310A-R to one of the

channels 1 and 2 of the MD-088FD.

Use the RS-232-C

interface cable supplied with the IE-T8310A-R.

(3) Turn on the IE-78310A-R, then turn on the MD-086FD.

The following explains how to set the MD-088FD and the

IE-78310A-R in detail,

diagram and other illustrations.

(1) Setting the MD-0886FD

giving the relevant circuit

The MD-086FD has five serial interfaces, each for
one channel {channel 1 to channel 4, and channel 9).

In addition,

there are four optional channels.

Channel 1 or channel 2 of the MD-088FD may be used
for connecting the equipment to the IE-T78310A-R.
Note that a channel other than these channels cannot
be used for connection to the IE-78310A-R.
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For these channels, mode selection, baud rate
change, and other settings are made by jumper
connections. Figure 4-23 shows a circuit diagram of
channels 1 and 2 of the MD-08BFD.

Fig. 4-23 Circuit Diagram of Channels 1 and 2 of MD-088FD

8251 J17,J18
M ]
: 5 | crs
f 4 RTS
E 3 RxD
: 2 TxD
fl%
TxD {i:::b— : X
15 3,
75188 fiﬁ 20 | DTR
DTR D ! : 6 | DSR
- ﬁ;q
R 75189 i i
DSR oi;] ; - 15! Receive
1o o< ftTp , 17 | timing
2.J8.J6 I ' b4 | Send
ExC ! ({L 16. timing
TxC 3 75188 EB !
— 7 1 sG
é—o o1 FG

Ji6,J15

Internal baud rate clock

The mode i1s set according to the jumper connections.

(a) Mode selection jumpers

The mode selection jumpers are used to set the
MD-086FD to either the terminal or modem mode.
To connect the equipment to the IE-78310A-R,
select the modem mode.
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9 16
0—0 O0—0 0—0 OO
0-0 0-0 0-0 0O

Fig. 4—24 Locations of the Mode Selection Jumpers on the 1/0

(Modem mode)

(Terminal mode)

Channel No. | Mode selection Jjumper

1

J17

2

J19

Interface Board

Mode selection jumpers

= mam arnfpucca
= s J1o [E—— e LJs )}
© Lo _cNe 3 ) IC
cl
! Zcy 1
; 0 1¢c24] p1cz2 )| Sici4] 3 ca 3
= o e
| ] 2Icas] 5 1C21 | H1C13] oo '
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The baud rate is set by jumper connections.

(b) Baud rate select jumper

Jumper pins are arranged as

9 16
000000 shown in the figure on the
0« Channel 1 left. Pins 9 to 18 are
—| OCC000CO0 | - used for reception, and
COOOO000 pins 1 to 8 are for clock
1+ Channel 2 .
OOO0CO00 - input.
OOOC0000 -~
0000000 2« Channel 3 Connect only one pair of jumper
0000000 pins according to the desired
O 3« Channel 4 baud rate. If there are more
COO0000CO - than one pair of pins
—— Pin No. connected, a malfunction may
g 10 11 12 13 14 15 18
OO0 C O C O O0OO0o result. Before connecting the
OO0 000000 Jjumpers, be sure to disconnect
1 2 3 4 5 6 7 8 the current connection. The

same baud rate as for the
IE-T8310A~R must be selected.

The baud rate is determined according to the
jumper connection as follows:

1

Jumper 1-9 2-10 | 3-11 {4-12 | 5-13 {B8-14 | 7-15 | 8~16

?Eud)rate 9600 | 4800 | 2400 | 1200 [ 6800 | 300 |150 | 75
PSs

Channel No. | Row
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Figure 4-25 shows the jumper locations on the

1/0 interface board.

Fig. 4-25 Location of the Baud Rate Select Jumpers on the I/0

Interface Board
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The frame ground Jjumper connections are

explained b

(c) Frame groun

elow.

d jumper

Whether the frame ground signal and signal

ground signal are connected is set with a frame
ground jumper.

Generally, the jumper is set in the open state.
Channel No. | Jumper | Connection
1 J18 Short 1-2
2 J15 Short 1-2
Fig. 4-26 Locations of the Frame Ground Jumpers on the I1/0
Interface Board
Frame ground jumper
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(d)

RTS select jumper connections are explained.

RTS select jumpers

The RTS select jumper is used to determine
whether RxRDY is applied to RTS derived from
the uPD8251AFC when RTS is connected to the CTS
output in the modem mode or fo the RTS output
in the terminal mode.

To connect the equipment to the IE-78310A-R,
connect pins 1 and 2 in J7 or J9 to supply

RxRDY.

Channel No. | Jumper | Connection
i Jg Short 1-2
2 JT Short 1-2
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Fig. 4-27 Locations of RTS Select Jumpers on the I/0 Interface

Board
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External clock jumper connections are explained

below.

(e} External clock jumpers

The external clock jumpers are used to select a
clock, for supplying clock pulses to USART,
either an internal or external clock.

To connect the equipment to the IE-78310A-R,
connect pins 2 and 3 in J8 or J8 to use the
internal clock.



Fig. 4-28

Channel No. | Jumper | Connection
1 JB Short 2-3
2 J6 Short 2-3

Interface Board

Locations of External Clock Jumpers on the I/0

External clock jumper
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Fig. 4-29 MD-086FD

MD-086FD

(i) External view

{ii) Back

(1ii) When the back panel is opened

I/0 interface
board

Settings for channel 1 or 2 of the MD-08BFD are then
completed.



(2)

Setting IE-78310A-R

Use channel 1 of the IE-78310A~-R to connect it to

the MD-086FD.

(a)

Setting the terminal/modem mode

The terminal/modem mode is switched with the
CHANNEL1 MODE slide switch on the front panel
of the unit.

When connecting the IE-78310A-R to the MD-088FD
which operates in the modem mode, the terminal

mode must be set for the IE-78310A-R.

Setting the baud rate

The baud rate is set with the micro DIP switch
on the front panel of the unit.

When connecting the IE-78310A-R to the

MD-086FD, the same baud rate must be set for
the MD-086FD and the IE-78310A-R. Table 4-17
shows micro DIP switch settings and selected

baud rates.
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(c)

(d)

Table 4-17 Baud Rate Setting

Switch No. | Baud rate (bps)
0 300
1 600
2 1200
3 2400
4 4800
5 9800
6 18200
7 0
8 300
9 600

Setting the frame ground

Set
are

The
DIP
the

whether the frame ground and signal ground
connected or open.

frame ground is set with the CHANNEL1 FG
switch (pin 4 switch) on the front panel of

unit.

When connecting the IE-78310A-R to the
MD-08BFD, the DIP switch must be set for the
open state.

Setting RTS

One

of the pins 4, 11, or 21 of the RS-232-C

Iinterface cable is selected so that RTS is

connected to that pin.
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For connectlion to the MD-086FD, set the pins 1
to 3 of the DIP switch on the front panel of
the unit so that RTS is connected teo pin 4.

Figure 4-30 shows how to set the DIP switch.

Fig. 4-30 CHANNEL1 DIP Switch Setting

1 Pin No. | Setting
O 4]1RTS N
2 1 ON
RTS o0 RTS P
3
O O— RTS D 2 OFF
_40/0_ 3 OFF
77g i 4 OFF
FG S6
Fig. 4-31 Setting CHANNEL1 on the IE-78310A-R Front Panel
CHANNEL 1 \
BAUDRATE
MODE RTS8 SELECT
MODEM TERMINAL
rL\ Fe
A
95 © © ONEN
— QFF

\— NORMAL RTS

Settings in the IE-T8310A-R are then completed.
Next, connection is performed.

Use the RS$5-232-C interface cable supplied with the
IE-78310A-R.

Connect channel 1 of the IE-78310A-R to channel 1 or
2 of the MD-086FD.
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Fig. 4-32 Connecting IE~78310A-R and MD-088FD

e e g o
Eo g | .

[ ' .

- F g |

I

R 11T ]

Cable supplied
with IE-78310A-R

j

(3)

When the units are connected, turn on the power.

When supplying power, be careful of the power

sequence as follows:

Power-on sequence

(1) Turn on the power switch of the IE-78310A-R.
C) Turn on the power switch of the MD-088FD.
Power-off sequence

C) Remove the floppy disk from the MD-086FD.
(2) Turn off the power switch of the MD-086FD.

(3 Turn off the power switch of the IE-78310A-R.
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4.3.5 Connecting PG-1500

When connecting the PG-1500 to the IE-78310A-R, follow
the following procedure:

(1) Turn off power to the IE-78310A-R and PG-1500.

C) Set channel 2 of the IE-78310A-R as shown in Table
4-18.

Table 4-18 IE-78310A-~R Channel 2 Setting

Item Switch Setting
Mode selection MODE Terminal mode
Frame ground RTS, FG Set pin 4 to OFF.
SELECT
RTS select Set pin 1 to ON, and
pins 2 and 3 to OFF,.
Handshaking Set by CHAR
software
Baud rate 8800
Character | Data length 8
specifi-
cations Parity bit NON
Stop bit 2

(8) Connect the PG-1500 to the IE-78310A-R.

Connect channel 2 of the IE-78310A-R to the serial

interface connector of the PG-1500 with the RS5-232-C
cable.

(@) Turn on the PG-1500, then turn on the IE-78310A-R.

Settings in the PG-1500 and the IE-78310A-R are
explained below in detall.
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C) Set the mode of the PG~1500 by entering kevs on the
PG-1500 panel.

Table 4-19 PG-1500 Mode Setting

Ttem Setting

Baud rate BR 9600
Character | Parity bit P NON
specifi-
cations Data length| B 8

Stop bit 5B 2
Handshaking XN OFF
Pre-check function PC OFF




(1) Setting PG-1500

The settings for the PG-1500 are performed by

pressing keys on the panel of the unit.

(a) PG-1500 Xey switch section

Figure 4-33 shows the key switch section.

kevs Iindicated by

Fig. 4-33 PG-1500 Key Switch Section

to set the PG-1500 mode.

RESET

COPY BLANK PROG VERIFY
DEVI

C D E F CE
P-IN CONT SELECT

8 A B P LON:
C-SUM S-IN S-0UT REMOTE

4 5 6 7 EDIT
CHANGE INIT HOVE SEARCH

0 1 2 3
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(b} Setting procedure

The following is an example for mode setting

with keys.
Mode setting
[Eﬁﬁgiigﬁ] Sets the function mode.
MOEE] Sets a particular mode.
Changes the baud rate, parity XON/OFF,

bit configuration, and stop bit as

follows:

BR: 9600 P:NON XN:ON
MOD B:8 SB:2 PC:0OF

A | moves the cursor, and|V

changes the settings.

| SET/START | Sets the displayed values.

Remote control mode setting

FUNCTION Sets the function mode.

REMOTE Displays the REMOTE mode.
[ SET/START |  If setting is completed

normally, "OK" appears.

The PG-1500 will then be controllied by the
TE~-78310A-R.
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Fig. 4-34 PG-1500

~ L s | (>
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goog oo
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274 adapter 04A adapter
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27A adapter

The 27A adapter is a socket adapter designed for typical
2586K- to 4M-bit, PROM (27xxx) products.

To write a program into a 78K Series PROM product, mount
the 27A adapter on the PG-1500 front panel.

04A adapter

To write a program into a 4-bit single-chip microprocessor
containing PROM, mount the 04A adapter on the PG-1500 front

panel.

(2) Setting IE-~78310A-R

For connection to the PG-1500, use channel 2 of the
IE-7T8310A-R.

(a)

(b)

Setting the terminal/modem mode

The terminal/modem mode 1s switched with the
CHANNELZ MODE switch on the front panel of the
unit.

When connecting the IE-78310A-R to the PG-1500,
the terminal mode must be set for the

IE-7T8310A-R.

Setting the frame ground

Set whether the frame ground and signal ground

are connected or open.

4 - 71

[



RTS

(c)

The frame ground is set with the CHANNELZ FG
DIP switch (pin 4 switch) on the front panel of
the unit. When connecting the IE-78310A-R to
the PG-1500, the DIP switch must be set for the
open state.

Setting RTS

One of the pins 4, 11, or 21 of the RS-232-C
interface cable is selected so that RTS is to
be connected to that pin.

For connection to the PG-1500, set the pins 1
tc 3 of the DIF switch on the front panel of
the unit so that RTS is connected to pin 4.

Fig. 4-35 CHANNELZ DIP Switch Setting

O O 4 RIS W Pin No. Setting

2 1 ON

O O—1 11[RTS P

3

o O— RTS D 2 OFF

4

—O/O———\ 3 OFF
//5/ v 4 OFF
FG SG
(d) Setting handshaking

Whether hardware handshaking (CHAR) or software
handshaking (FLOW) is performed is set with a
command. For the PG-1500, select hardware
handshaking.

For how to set the handshaking, see "Setting
Channel 2 Mode."
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{e) Setting the baud rate

The baud rate is set with a command. The same
baud rate must be set for the PG-1500 and the
IE~-78310A-R.

For how to set the baud rate, see "Setting
Channel 2 Mode."

(f) Character specifications (data, parity bit,
stop bit)

Character specifications are set with a command.

Set the data length to 8 bits, and set the same
parity bit as for the PG-1500.

Set the stop bit length to 2 bits.

For how to set the character specifications,
see "Setting Channel 2 Mode."”

Setting channel 2 mode

{CHAR} 19200 {71 {NON }
MOD[_MODE= J1{_BAUD= 4 9600 } ][_LONG J1[_PAR= {EVEN; 1[_STOP
FLOW 43800 8J ODD

2400

1200 1

600 = { }]

300 2

MODE: Select handshaking mode.

BAUD: Select the baud rate.

LONG: Select the character length.

PAR: Select the parity bit.

STOP: Select the stop bit length.

The MOD command sets the operating conditions
of serial channel 2. If operands in the
command are omitted, the conditions may be set

interactively.
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Initially, l-character handshaking, 9800 baud,
8~-bit character without parity bit, and 2 stop
bits are set.

Example

#MOD MODE=CHAR BAUD=4800 LONG=8 PAR=NON STOP=2 <cr>

3*

l-character handshaking, 4800 baud, character of 8 bits, no
parity bit, and 2 stop bits are set.

*MOD <cr> + Sets channel 2 operating conditions interactively.
_MODE__ CHAR = FLOW <cr> + Changes the mode to the buffer control mode.
_BAUD__4800_= 9600 <cr> + Changes the baud rate to 9600 baud.

_LONG 8 = <er> + The character length remains unchanged.

_PAR NON_= EVEN <cr> < Changes to even parity check.

_8Top 2 =1 <cr> + Changes the stop bit length to 1.

#*

Fig. 4-36 Setting CHANNELZ on the IE-78310A-R Front Panel

CHANNEL 2
o- 300 / \
MODE
I~ s00 0 RTS SELECT
MODEM TERMINAL

33— 2400 { 2 3 4

HE
4— 4800 O O I N N N

-~ OFF
5= 9600 NORMAL RTS

When supplying power, be careful of the power-on

seguence.

(3) Power-on sequence

©
@

Turn on the power switch of the PG-1500.

Turn on the power switch of the IE-78310A-R.
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{4) Power-off sequence
() Turn off the power switch of the PG-1500.
C) Turn off the power switch of the IE-78310A-R.
4.3.8 Connecting PG-2000

When connecting the PG~2000 to the IE-78310A-R, follow
the following procedure:

(@ Turn off power to the IE-78310A-R and PG-2000.

(2) set channel 2 of the IE-78310A-R as shown in Table
4-23.

Table 4-23 IE-78310A-R Channel 2 Setting

Item Switch Setting
Mode selection MODE Modem mode
Frame ground RTS, FG Set pin 4 to OFF.
SELECT
RTS select Set pin 1 to ON, and
pins 2 and 3 to OFF.
Handshaking Set by CHAR
software
Baud rate 3600
Character | Data length 8
specifi-
cations Parity bit NON
Stop bit 2

C) Connect the serlal interface connector of the
PG-2000 to the IE-78310A-R. Settings in the PG-2000
are set with an 8-bit and 4-bit DIP switches located
at the bottom of the PG-2000 (see Table 4-24).
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Table 4-24 PG-2000 Setting

Baud rate 1 to 3{1: OFF, 2-3: ON
Parity check 4, 5 4: OQOFF
5 ON/OFF

Stop bit length | 86, 7 6-7 ON

Handshaking 8 OFF

(#) Connect the PG-2000 to the IE-78310A-R.

Connect channel 2 of the IE-78310A-R to the serial
interface connector of the PG-2000 with a cable
supplied with the PG-2000 (be sure not to use a
cable other than the supplied cable).

() Turn on the PG-2000, then turn on the IE-T8310A-R.

Settings in the PG-2000 and the IE-78310A-R are explained
below in detail.

(1) Setting PG-2000

Set the 8-bit DIP switch on the bottom of the
PG-2000.

{(a) Setting the baud rate

The baud rate is set with switches 1 to 3 of
the 8-bit DIP switch, as shown in Table 4-25.
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Table 4-25 Baud Rate Setting

Switch No. 1 . 3
Baud rate
110 OFF | OFF | OFF
300 ON OFF | OFF
800 OFF | ON OFF
1200 ON | ON OFF
2400 OFF | OFF | ON
4800 ON OFF | ON
9600 OFF | ON ON

For connection to the IE-78310A-R, the same
baud rate as for the IE-78310A-R must be set
for the PG-2000.

{b} Setting the parity check

The parity check
of the 8-bit DIP

Table 4-26 Parity

is set with switches 4 and 5
switch as shown in Table 4-26.

Check Setting

Switech No.
Parity 4 5
check
Even ON ON
0dad ON OFF
None OFF | ON/OFF
{Note)

Note: Either ON/OFF may be set.

For connection to the IE-78310A-R, the same
parity as for the IE-78310A-R must be set.
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{c) Setting the stop bit length

The stop bit length is set with switches 6 and

7 of the 8-bit DIP switch as shown in Table
4-27.

Table 4-27 Stop Bit Length Setting

Switch No.
Stop 6 7
bit length
1 bit ON OFF
1.5 bits OFF ON
2 bits ON ON

The same stop bit length as for the IE-78310A-R
must be set.

(d} Setting the handshaking mode

The handshaking mode is set with switch 8 of
the 8-bit DIP switch as shown in Table 4-28.

Table 4-28 Setting of Handshaking

Switch No,
Hand shaking

CHAR (without X-ON/X-0OFF) | OFF

FLOW (with X-ON/X-0OFF) ON

Set CHAR (without X-ON/X-OFF).
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Fig. 4-37 PG-2000

(oo
w U]

Front panel

—

Bottom panel
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Fig. 4-38 Rear Panel

POWERE:]OFF

AC IN
RS§—-232-C GND o
[ ———y C\
/

() Power switch
Rocker switch. Pressing the left side of
the switch on the rear panel turns power
off.

C) AC input connector

1A fuses are provided in the AC input

connector and fuse holder.

©)

GND terminal
() Serial interface connector
This connector is designed for the

R8-232-C interface. The mating connector
is a 25-pin D-SUB connector.
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Fig. 4-39 Bottom

Bottom

O O
Switch
indication

o 1 O

4-hit switch-———————J [—————————W»B—bit switch

Figure 4-39 shows the switches on the bottom of
the PG-2000. These switches are used to change
the serial interface operating mode.
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{Note 3)

Fig. 4-40

Switches on Bottom

0 6 7I8STOP BIT
~——KEY LOCK
— TEST g 0 —
- 1 0 IRIT
— REPERT [0 1 1. 5BIT
1 1 2BIT
; 4 S |PARITY BIT
0 x OFF
1 0 DD
1 1 EVEN
123 | BAUD RATE
000 110
1040 300
010 600
BALD 110 1200
RATE 001 2400
.p 101 4800
011 9600
(Note 1)

Notes 1.

1 indicates that a switch is in the
ON position {(the switch is turned

left),
is in the QFF position (the switch is

and 0 indicates that a switch

turned right). x may be either ON or

OFF position.

The figure shows the factory-set
switch state.

The 4-bit DIP switch is used for
factory inspection. All the switches
in that DIP switch must be set in the
OFF position.
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Settings for the PG-2000 are then completed.
Next, the IE-T8310A-R is set.

Setting IE-78310A-R

Use channel 2 of the IE-78310A-R to connect it to

the PG-2000.

(a) Setting the terminal/modem mode

The terminal/modem mode is switched with the
CHANNELZ MODE switch on the front panel of the

unit.

When connecting the IE-78310A-R to the PG-2000,

set

the modem mode for the IE-78310A-R.

{b) Setting the frame ground

Set
are

The
DIP
the
the

whether the frame ground and signal ground

connected or open.

frame ground is set with the CHANNELZ FG
switch (pin 4 switch) on the front panel of
unit. When connecting the IE-78310A-R to
PG-2000, the switch must be set for the

open state.

{c) Setting RTS

One

of the pins 4, 11, or 21 of the RS§~232-C

interface cable is selected so that RTS is

connected to that pin.
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For connection te the PG-2000,

set the pins 1

to 3 of the DIP switch on the front panel of
the unit so that RTS is connected to pin 4.

Fig. 4-41
1
O—0)
2
RTS 30/ O—
40/
| ]
76 SG

(d)

(e)

Setting the handshaking mode

CHANNELZ DIP Switch Setting

1 Pin No. | Setting
11[RTS P ON
OFF
OFF
OFF

Select the handshaking mode,

either hardware

handshaking (CHAR) or software handshaking

(FLOW) ,

For the PG-2000,

handshaking mode.

with a command.

For how to set the handshaking,
Channel 2 Mode."

Setting the baud rate

Set the baud rate with a command.

select the hardware

gee "Setting

The same

baud rate must be set for the PG-2000 and the
IE~T8310A-R.

For how to set the baud rate,

Channel 2 Mode."”
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(f) Character specifications (data length, parity
bit, stop bit)

Character specifications are set with a command.
Set the data length to 8 bits, and set the same
parity bit and stop bit length as for the

PG-2000.

For how to set the character specifications,
see "Setting Channel 2 Mode."

Setting channel 2 mode

‘ CHAR 13200 7 NON
MOD{_MODE= { }][_BAUD= 9600 ¢ ][_LONG J[_PAR= {EVEN} J{_SToP
FLOW 4800 8 oDb
2400
1200 I
600 [ i
300 2

MODE: Select handshaking mode.

BAUD: Select the baud rate.

LONG: Select the character length.

PAR: Select the parity bit.

STOP: Select the stop bit length.

The MOD command sets the operating conditions
of serial channel 2. If operands in the
command are omitted, the conditions may be set

interactively.
Initially, l-character handshaking, 9600 baud,

8-bit character without parity bit, and 2 stop
bits are set.
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Example

*MOD_MODE=CHAR BAUD=4800 LONG=8 PAR=NON STQP=2 <cr>

*

1-character handshaking, 4800 baud, character of 8 bits, no
parity bit, and 2 stop bits are set.

*MOD <cr> + Sets channel 2 operating conditions interactively.
_MODE__CHAR_=_ FLOW <cr> « Changes the mode to the buffer control mode.
_BAUD__4800_= 9600 <cr> + Changes the baud rate to 9600 baud.

_LOXNG 8§ = <cr> < The character length remains unchanged.

_PAR MON = EVEN <cr> « Changes to even parity check.

_8TCP 2 = 1 <c¢cr> + Changes the stop bit length to 1.

*

Fig. 4-42 Setting CHANNEL2 on the IE-78310A-R Front Panel

CHANNELZ2
0— 300 / \
MODE RTS SELECT
1- 600 MODEM TERMINAL
2— 1200 /—L\ r——~ FG
1234 .
3— 2400 3
o [ o
4~ 4800 NS
— OFF
B~ 9600 \__ NORMAL RTS

When supplying power, be careful of the power-on

sequence.
(3) Power-on seguence
C) Turn on the power switch of the PG-2000.

C) Press the REM key, then press the START key on
the front panel of the PG~-2000.

C) Turn on the power switch of the IE-78310A-R.
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(4) Power-off sequence
(1) Turn off the power switch of the PG-2000.

C) Turn off the power switch of the IE-78310A-R.
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CHAPTER 5 FUNCTIONS OF THE SC-232-C INTERFACE

Overview

This chapter describes in detail the functions of the
RS-232-C interface (channel 1 and channel 2) for the
TE-78310A-R. The instructions given in Section 4.3 are
sufficient for operating the RS-232-C interface connected
to the heost machine or PROM program.

Read this chapter to learn more about the functions of

channel 1 and channel 2.
Section 5.2 differentiates terminal mode from modem mode,
which are often confused by Users of the R§-232-C

interface.

Section 5.3 describes the R35-232-C interface signal lines
used by the IE-78310A-R.

Section 5.4 describes the channel 1 functions in detail.

Section 5.5 describes the channel 2 functions in detail.

This chapter does not cover any R5-232-C interface

standards. It only presents the functions of the RS-232-C
interface for the IE-78310A-R.



5.2 Terminal Mode & Modem Mode

The RS-282-C Interface was originally designed to comnnect a
terminal to a modem. ({See Figure 5-1.)

Fig. 5-1 The RS§-232-C Interface

RS5-232-C
interface

< D

{Terminal) (Modem)

In addition, the R5-232-C interface is used to connect a
terminal to a microcomputer system or to connect two
microcomputer systems.

The RS§S-232-C interface serves the IE-78310A-R in the
following way.

Fig. 5-2 Connecting the IE-78310A-R in the Stand-alcone Mode

NECIET03T08; | .
f

RS-232-C
interface

Terminal IE-78310A-R
{Terminal) (Modem)



Figure 5-2 shows how to connect the IE-78310A-R 1n the
stand-alone mode. This is an example of connecting a
terminal to a microcomputer system through the RS-232-C
interface.

Compare Figure 5-1 with Figure 5-2 and study the devices
hooked up to the RS-232-C interface. The terminal in
Figure 5-1 corresponds to the terminal in Figure 5-2, and
the modem in Figure 5-1 corresponds to the IE-78310A-R in
Figure 5-2. 1In other words, the IE-78310A-R is functioning
as a modem.

In such situations, the IE-78310A-R 1s said to be in
modem model.




Fig. 5-3 Connecting the IE-78310A-R in the System Mode

Terminal

L

IE-78310A-R

(Terminal)

>

Sub-channel

Sub-channel

>

Host machine
{Modem)

This is an example of connecting a microcomputer system to
another microcomputer system through the R§-232-C

interface.

Compare Figure 5-1 with Figure 5-3 and study the devices
hooked up to the RS-232-C interface.

First take a look at the part above the dotted lines in

Figure 5-3.



The host machine is connected in this manner because it is
frequently used with a terminal via a sub-channel.

The terminal in Figure 5-1 corresponds to the terminal in
Figure 5-3, and the modem in Figure 5-1 corresponds to the
host machine in Figure 5-3.

In other words, the host machine is functioning as a modem.

In such situations, the host machine is said to be in

[modem modg].

Next take a look at the part below the dotted lines in
Figure 5-3.

The IE-7831C0A-R in the system mode is connected to the host
machine via the sub-channel.

The terminal in Figure 5-1 corresponds to the IE-78310A-R
in Figure 5-3 and the modem in Figure 5-1 corresponds to
host machine in Figure 5-3.

In other words, the IE-78310A-R is functioning as a
terminal and the host machine is functioning as a modem.
In such situations, the JE-78310A-R is said to be in
[terminal mode|l and the host machine is said to be in
lmodem mode|.

Thus, the R5-23Z-C interface is used to connect a terminal
to a modem or a microcomputer system in the terminal mode
to another microcomputer system in the modem mode.

Keep in mind that ordinary microcomputer systems provide
selection between [terminal mode| and [modem model.

For instance, the IE~78310A-R is in the modem mode in
Figure 5-2 and the terminal mode in Figure 5-3.



Let's see what 1s going to happen if the IE-78310A-R in
Figure 5-3 is erroneously set to the modem mode.

Since the host machine is in the modem mode, the RS-232-C
interface ends up with two modems at both ends. (See
Figure 5-4.)

Fig. 5-4 Example of Erroneous Connection

R§-232-C
interface

IE-78310A-R Host machine

(Modem) (Mode)

The RS-232-C is erronecusly connected, resulting in
abnormal operation.

Another factor causing abnormal operation is that the
individual R$-232-C signals only accept one-way
transmission, thus carrying signals either from a modem to
a terminal or vice versa,. (See Figure 5-5.) This 1is
further described in Section 5.3.



Fig. 5-5 1Individual Signal Lines of the R8-232-C Interface

RS-232-C
Terminal Modem
Signals sent from the Signals sent from the
terminal to the modem modem to the terminal

Now let's see what is going to happen if a modem is
connected to another modem as shown in Figure 5-4. (See

Figure 5-6.)

Fig. 5-68 Example of Erroneous Connection

Modem ;i;j;:i§> {Modem)
Signals sent from the Signals sent from the
terminal to the modenm modem to the terminal



Signals sent from the two modems, both destined for a
terminal, clash with each other, resulting in a breakdown
of one of the two interface drivers.

An erroneous terminal-to-terminal connection also results
in a breakdown similar to the above modem-to-modem

case.

Always connect a device in the terminal mode to & device in the modem mode
through the RS-232-C interface. Never connect two devices both in the
terminal mode or both in the modem mode.

The above section introduces the two modes, terminal and
modem, provided in the IE-78310A-R.

The paragraph below clarifies how one device could function
both as a terminal and modem, though the two are entirely
different types of devices.

The signals sent from the terminal to the modem and the
signals sent from the modem to the terminal can be paired
because they have exactly the same meaning (except that the

transmitter and receiver are switched around).

The pair of signal lines are symmetrical thus enabling the
ITE-7T8310A-R to switch with ease between the terminal mode
and the modem mode.

The next section explains the R5-232-~C signal lines used by
thie IE-78310A-R and also covers the terminal mode and modem
mode.




.3 Signal Lines Used by IE-78310A-R

In this section, a device in the terminal mode is called a
terminal and a device in the modem mode is called a modem.

Table 5-1 summarizes the signal lines used by the
IE-78310A-R.

Table 5-1 Signal Lines

: Direction .
Line Signal Symbol Function Pin
name Modem | Terminal | NYumber
Frame FG Ground for safety 1
Ground
1
Signal SG Ground for signal e
Ground
Transmitted TxD | Line for fransmitting
Data data from terminal to —-— 2
modem
2
Received RxD Line for transmitting
Data data from modem to ———e—e 3
terminal
Data Set DSR | Line for reporting 5
Ready modem ready state
3
Data DTR | Line for reporting
Terminal terminal ready state - 20
Ready
Request To RTS | Line permitting
Send nodem to transmit data e 4%
to terminal
4
Clear To CTS Line permitting
Send terminal te transmit _— 5
data to modem

* The signals are divided into three groups in an actual
circuit depending on the connected devices. See Sections
5.4 and 5.5 for details.




Pin number Signal name Device connected
4 RTSN Host machine, PROM programmer,
MD-810TM
11 RTSP Pro-typer
21 RTSD DDY-88

The IE-T8310A-R transfers data on these eight signals.
Signal lines are classified into four types. '

Ground

Data

Static handshake
Dynamic handshake

S W NP

Signal lines belongling to data, static handshake, or
dynamiec handshake work in pairs. The paired lines carry
signals having the same meaning except that the transmitter
and receiver are switched around.

The IE-78310A-R can transfer data, if the ground signal
lines and the data signal lines are connected correctly,
through software handshaking, which 1s further described in
Sections 5.4 and 5.5.

When the static handshake signal lines and the dynamic
handshake signal lines are connected in addition to the
ground and data signal lines, the IE-78310A-R transfers
data through hardware handshaking, which is further
described in Sections 5.4 and 5.5.

The IE-T8310A-R linked to an NEC machine (host machine or
PROM programmer) performs hardware handshaking with all

four types of lines connected.



The IE-78310A-R linked to a non-NEC machine may not be able
to connect its two handshake lines.

Nevertheless, the IE-78310A-R can transfer data through
software handshaking.

A description of each signal is set out below.

The ground type signals are classified into frame ground
(FG) and signal ground {SG).

The FG signal equalizes the potential of the device
chassis. Different FG values do not affect the RS$~232-C
interface transferring data.

The SG signal equalizes the potential of device signal line
grounds. In order for the RS5-232-C to successfully
transfer data, this signal must be connected for making the
ground voltage uniform, which is the basic signal between

devices.

The SG signal is a very important basic signal for the
R5-232-C interface.

Now let's move on to the data type signals.

The data signals are classified into transmit data (TxD)

and receive data (RxD).

The TxD signal transmits data from a terminal to a modem.

The RxD signal transmits data from a modem to a terminal.
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The three signals, TxD and RxD, which transmit/receive
data, plus the SG make data transmission/reception
possible. Faster and more accurate data
transmission/reception between the IE-78310A-R and the host
machine or PROM programmer can be realized by means of the
static handshake signals and dynamic handshake signals,
which are explained below.

The static handshake signals are c¢lassified into data set
ready (DSR) and data terminal ready (DTR).

The DSR signals report to the terminal that the modem is
ready, and the DST signals report to modem that the
terminal is ready.

Set both static handshake signals to valid at
initialization and maintain that status, otherwise data

cannot be transmitted or received.

The dynamic handshake signals are classified into request
to send (RTS) and clear to send (CTS).

The RTS signal reports to the modem that the terminal is
ready to receive data, and the CTS signal reports to the
terminal that the modem is ready to receive data.

The crucilial factor discriminating the two handshake signals
is that the DSR and DTR signals indicate the state of the
devices, and the RTS and CTS signals give permission to
transfer data one by one. Control the RTS and CTS signals
to transfer data by handshaking.
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The above description indicates that

TxD and RxD (data signals)
RTS and CTS (dynamic handshake signals)
DTR and DSR (static handshake signals)

mean the same thing except that the transmitter and

receiver are switched around.

The following part explains how to set the IE-78310A-R to

the terminal mode or modem mode.

The following signal lines are provided in the RS-232-C
interface of the IE-78310A-R.

Line for transmitting data to external —
device (output) Data
lines

Line for receiving data from external ——
device (input)

Line for permitting to transmit data e

to external device (output) Dynamic
handshake
Line for permitting external device to — lines

transmit data (input)

Line for reporting ready state to —

external device (output) Static
handshake
Line for reporting external device —— 1lines

ready state (input)

Using data lines as an example, to set the IE-78310A-R to
the terminal mode, connect the "line for transmitting data
to external device"” to the R$§-232-C's TxD and the "line for
receiving data from external device" to the R§5-232-C's RxD.
To set the IE-7831CA-R to the modem mode, connect the "line
for transmitting data to external device" to the RS-232-C’'s
RxD and the "line for receiving data from external device”
to the RS5-232-C's TxD.

5 - 13



Fig. 5-7 Connecting Modem Mode IE-78310A-R

IE-78310A-R
{Modem mode)

Line for receiving data —

~—— Terminal
(Termina}l mode}

from external device
Line for transmitting

data to external device

Line for permitting external
device to transmit data

Line for permitting to transmit —
data to external device

Line for reporting external
device ready state

Line for reporting ready
state to external device

TxD «
2] B
. 3 RxD — 3 l
RTS «
- [ 4]
[E: CT8 — "
DTR +
B B
e
G — —r
1] 1 |
L] -
SG ——

IQE;—-

Fig. 5-8

odem
(Modem mode)

!j:“

Connecting Terminal Mode IE-78310A-R

IE-78310A-R
{Terminal mode)

Line for receiving data

from external device
Line for transmitting

data to external device

Line for permitting external
device to transmit data

Line for permitting to transmit
data to external device

Line for reporting external

device ready state
Line for reporting ready

state to external device

3__

3

TxD «
I 2 2 t :
[E{: RxD — 3
[::: RTS8 <
4 4
] 5 5
DTR <
DSR —
6 6
1 FG - ]
L RN
e
7 7

The symmetrically palired signal lines facilitate mode

selection between terminal and modem.

Specific selection

instructions are given in Sections 5.4 and 5.5,

- 14



5.4 Channel 1 Functions

Function Setting
Mode selection by Terminal/modem mode
switch
300, 800, 1200, 2400, 4800, 9800
B drate y ’ + 1 1] 4
au 19200 (bps)
Handshaking Hardware (1 character)/software (flow
control) handshaking
= 8 bits.
S | Character length The most significant bit (MSB) is 0
- at output and ignored at input.
Q o
I
9% | Parity bit None
- O
oD
5 & | stop bit length 2 bits

Use channel 1 to connect the IE-78310A-R to the terminal
(consocle) or host machine through the RS5-232-C interface
cable.

Each table column is explained in detail.

Terminal mode/modem mode selection

Select the terminal mode or modem mode by sliding the switch
on the front panel of the IE-78310A-R. (See Figure 5-9.)

Fig. 5-9 Channel 1 Setting on the Front Panel of the IE-7T8310A-R

CHANNEIL.

BAUDRATE | oo 1

RTS8 SELECT

A

MODEM TERMINAL

\~—NORMAL RTS



Device connected

IE-78310A-R mede

Terminal (MD-910TM, etc.)

Modem

Host machine (MD-088FD, etc.) Terminal

Figure 5-10 is an example of a circuit diagram showing how

the slide switch works.

Fig. 5-10 Channel 1 Circuit

AF Modem mode

<5 Terminal mode

Direction in
the terminal

Line for receiving data .
from external device

ﬁi_

Line for transmitting
data to external device

mode

Direction in
the modem mode

2 |[TxD —

s

RxD —

!
|
device to transmit data

Line for permitting external
=
Line fer permitting to transmit fﬂ

data to external device

4 FRTS -

5 CTS -

Line for reporting external
device ready state

~al
Line for reporting ready
state to external device

20i{DTR —

DER A

% See Sectien 5.5.2.



4.

RTS setting

Pin #4 is assigned for RTS in the RS-232-C interface.

But in other devices, pin No.4 1s left active and another
pin is assigned for signal lines having the equivalent
RTS function.

Pins other than #4 should be able to be connected to RTS
for hardware handshaking with such devices.

The IE-78310A-R accepts connection to a pro-typer, one of
such devices.

Follow Figure 5-11 for RTS setting.

Always set the corresponding DIP switch to the RTSN setting
except when a pro-typer is connected.

Set to RTSN for MD-810TM connection.

The baud rate for this particular connection is up to
3600 bps.

To conclude, fixed setting to RTSN is satisfactory for

connecting the host machine to the IE-78310A-R in system

mede using the MD-910TM console in the stand-alone mode.




Fig. 5-11

Channel 1 Setting on IE-78310A-R Front Panel

CHANNEL1
DIP switch
RT§ —  —————— 1
S— { O E 4 |RTS N
2
5 '—r_O/I 0—7——§ 11 |RTS P
I i
L+ o 0o—+— 121 |rrs D
CTS | |4
O |
FG SG
CHANNEL1 \
BAUDRATE [ ——— — — ——
HODE | RTS SELECT _1
MODEM TERMINAL : |
1 |
! r——‘FG |
| 1 2 3 4 :
O O | %%% |
1 — OFF |
| \_ NorMaL RTS |
e ]
RTS, FG setting (CH 1)
RTS name : Device connected
selecticon 1 2 3 4%
Host machine
RTSN ON OFF OFF OFF ’
PROM programmer, MD-910TM
RTSP OFF ON OFF OFF Pro-typer
RTSD OFF OFF ON OFF DDY-88

Use this setting for ordinary use.

# Channel 1 DIP switch #4 sets signal ground (SG) and

frame ground

(FG)

to common (ON) or

Ordinary setting is open (OFF).
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5.4.2 Baud rate selection

Use the same baud rate for the IE-78310A-R and the
terminal or host machine to be connected.

Select the baud rate by sliding the micro DIP switch.

IFigure 5-12 shows how to select the baud rate.

Fig. 5-12 Channel 1 Baud Rate Setting on the Front Panel of the
IE-78310A-R

CHANNEL _ﬁ\
BAUDRATE
MODE RTS SELECT
MODEM TERMINAL
_____ 1 FG
i | o
! &
o, ¢ |
I 36‘@?,8 E @ O
I
L ______ i \——NORMAL RTS
Switch Baud rate Switch Baud rate
position (bps) position {bps)
0] 300 5 9600
1 800 8 19200
2 1200 T O
3 2400 8 300
4 4800 9 600

* Do not set to this position as data cannot be
transferred because no pulse is generated.
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4.

Handshaking

This section describes the hardware handshaking function]
with the CTS, DSR, and DTR handshake signals connected
and the [software handshake function| with those signals

disconnected, taking modem-mode operation as an example.

(a)

Hardware handshaking

Data transmission

When both RTS and DTR are active, the IE-T8310A-R
assumes that the terminal is ready to receive data

and transmits data to RxD.

Data reception

Always Keep DSR in the active state. Set CTS to the
inactive state while data reception is net yet
ready. Reset CTS to the active state when data can
be accepted. The IE-78310A~R then receives data
from TxD.

The IE-78310A-R reverses the RxRDY pin on the
uPD8251AF IC, which is used as the RS-232-C
interface, and outputs the data to CTS.

When the data is transferred from the R5-232-C to
the reception buffer, the RxRDY pin is set to 1.
When the data is transferred from this buffer to the
IE~-78310A-R CPU, the RxRDY pin is reset to 0.

This function controls CTS so that the terminal does

not transmit the succeeding data until the reception
buffer is emptied.
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The dynamic handshake signals, which are used to
control data byte by byte, are also called
i1-character handshake signals.

Figure 5-13 and Figure 5-14 are flowcharts for
hardware handshaking.
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Fig. 5~13 Handshaking

Modem-to-terminal

transfer
( DpaTA OUT ) DATA IN
DSR ON & DTR ON
S
\ /
\
DTR ON? DSR ON?
{ ERROR ) ( ERROR )
SET DATA RTS ON *

DATA

N RTS ONT RECEIVED?
Y
DATA GET
TRANSFER DATA

{ EXIT ) { EXIT ,

- ~— Handshaking line
bata flow

Turn on the power to turn DSR on. (1) Turn on the power to turn DTR on.

Monitor the DTR pin. OFF is errvor (:) Monitor the DTR pin. OFF is error

and ON means go to the next step. and ON means go to the next step.
(3) Set the data to be transferred. (3) Turn RTS on and permit data to be
transferred to the external device.
(:) Do not start transferring data (:) Check by polling to see if data
until the RTS comes on. reception is completed.
(:) Transfer the data. (:) Read the data.

# Turn RTS on to pulse.
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Fig. 5-14 Handshaking

( DATA IN |

Terminal-to-moden
transfer

DSR ON

( ERROR )

N

)y
> Sy
\ /
\
DTR ON? DSR ON?

CTS ON

DATA
RECEIVED?

GET
DATA

{ EXIT )

Turn on the power to turn DSR

on. (@

Monitor the DTR pin. OFF is error (2)
and ON means gec to the next step.

Turn CTS on and permit data to be
transferred to the external device.

Check by polling to see if data @)

reception is completed.

Read the data.

®

(  DpaTa ouT )

DTR ON

&7

{ ERROR ’

SET DATA

CTS ON7?T

Y

DATA
TRANSFER

{ EXIT )

——— Handshaking line
Data flow

Turn on the power to turn DTR on.

Monitor the DTR pin. OFF is error
and ON means go to the next step.

Set the data to be transferred.
Do not start transferring the data
until CTS comes on.

Transfer the data.

# Turn CTS on to pulse.
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Software handshaking

Data transmission

The IE-78310A-R assumes that the terminal is always
ready to receive data and transmits data to RxD. It
stops transmitting data when it receives Ctrl-S from
the terminal via TxD.

Channel 1 of the IE-78310A-R stops transmitting data
4 or 5 characters after receiving Ctrl-S.

The IE-78310A~-R resumes data transmission when it
receives Ctrl-Q from the terminal wvia TxD.

Data reception

The IE-78310A-R always accepts data. It receives
data by interrupt processing and saves the received
data in the huffer. When the buffer is about to
overflow, it transmits Ctrl-S to the terminal via
RxD requesting to stop transmitting data for a
while. The data transmitted immediately after this
request is accepted in the buffer.

Then the I1E-78310A-R tramnsfers the buffer data to
its CPU. When the buffer is almost empty, it
transmits Ctrl-Q to the terminal via RxD requesting
the resumption of data transmission.

The IE-78310A-R channel 1 issues Ctrl-S when its
128-hbvte buffer is 50% full.

Then the IE-78310A-R channel 1 issues Ctrl-Q when
the buffer is 35% filled with data.



Therefore, some data may be lost when the terminal

connected to channel 1 is the kind that transmits

128/2 bytes or more data, after receiving Ctrl-S.

Unlike hardware handshaking, which controls data byte
by byte, the software handshaking function controls
data by blocks.

The software handshaking is also called

[flow controll.

Channel 1 employs both hardware handshaking and
software handshaking to transfer data. Channel 1 is
provided with a 128-byte data buffer for saving
serial data. When the buffer is 50% full, channel 1
issues Ctrl-S requesting to stop data transmission,
and when the buffer is 35% full it issues Ctrl-Q
requesting the resumption data transmission.

The hardware handshaking function eliminates
overwriting of data by adjusting the hardware.
Moreover, it manipulates CTS signals to completely
stop the hardware from transferring data when the
buffer is almost full.

Therefore, when the handshake signals are connected,
the data will never be lost.

When the hardware signals are disconnected, the
software handshaking functicn alone is effective.

Be aware of the buffer capacity, which cannot hold
128/2 bytes or more data transferred after receiving
Ctrl-S. In this case, some data may be lost.
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4.

Character specifications

The character specifications at data

transmission/reception are as follows.

{a)

{(b)

(c)

Character length

The character length is fixed to 8 bits.

The most significant bit (MSB) is always 0 for
JE-7T8310A-R output.

The most significant bit (MSB) is ignored and
always assumed to be 0 for IE-78310A-R input.

Parity bit

No parity bit is provided.

Stop bit

The stop bit is fixed to 2 bits.



5.5 Channel 2 Functions

Function Setting
Mode selection Terminal/modem mode by switching
300, 600, 1200, 2400, 4800, 9800
Baud rate ! ’ ’ ’ ’ ’
18200 (bps)
£ ( h ) h
: . Hardware (l-character andshaking or
Handshakin =
& S software (flow-control) handshaking
-
o—
@ | Character =07 bits or 8 bits. For 8-bit specifi-
= @ cation, the most significant bit (MSB)
= § is 0 at output and ignored at input.
_ S
O +
§;§ Parity bit E Even parity/odd parity/no parity
-
22 | Stop bit 1 bit/2 bits
© @ | length

Use channel 2 to connect the IE-78310A-R to the PROM

programmer.
All channel 2 settings, except for the terminal mode/modemn
mode selection, can be done by means of software
(commands}, thus enhancing the choice of devices to be
connected.
Fach table column is explained in detail.
5.5.1 Terminal mode/modem mode selection
Select the terminal mode or modem mode by sliding the

switch on the front panel of the IE-78310A-R. (See
Figure 5-15.)
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Fig. 5-15

Channel 2 Setting on the Front Panel of the
IE-78310A-R

CHANNEL 2
/ AN
0= 300 re T T T T "mobe
I 0 | RTS SELECT
1= 600 | MODEM TERMINAL |
|
2- 1200 | E [ FG
|
3- 2400 | I 1234
4— 4800 | |
| i
5— 9600 ; i \——NORMAL RTS
b i

Mode setting instructions are given supposing that the

PROM programmer (PG-2000) is connected. (This also

applies

to PG-1500.)

The PG-2000 is a device with the modem mode interface

function.

Use the

attached cable to connect the PG-2000 to the

IE-78310A-R in the modem mode.

Caution:

The IE-78310A-R can be connected to the PG-2000 both in the
modem mode because the cable attached to the PG-2000 is
internally modified to accommodate such connection. Be sure
to use the cable attached to the PG-2000 to connect them.
Never use other cables.

Figure 5-18 shows connection by the cable attached to the

PG-2000.




Fig. 5-16 Connection by the Cable Attached to PG-2000

PG-2000

Inside the attached

PG-2000 cable

(Modem mode}

Direction of
signals inside

the PG-2000 —

[ +— TxD 2] o

. %é% — RxD :><ij%é% -

- [Ei — RTS :E] .

[E: —+ CTS :><<::§] -

- [EE +— DTR E%ﬂ -

. [E: -+ D3R :><ii:E] -
== Fe 1
Li_ ——= 8¢ *EJ

A
N

s

T

IE-T8310A-R
(Modem made)

Direction of signals
inside IE-T78310A-R
in the modem mode

Figure 5-17 is an example of a circuit diagram showing

how the slide switch works.
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Fig. 5-17 Channel 2 Circult

Line for recelving data
from external device

Line for transmitting
data to external device

Line for permitting external
device to transmit data

Line for permitfing to transmit
data to external device

Line for reporting external
device ready state

Line for reporting ready
state to external device

.5.2 RTS setting

45 Modem mode

YB Terminal mode

l

|
rl—0
1\\c{]><
|
|
L

~—0
]

|

*

I
\\

N
I -
__L.}{E: —

\—.ﬂoo[;‘w__

20

Direction in { Direction in
the terminal | the moder mode
node

TXD —> “«—

RxD - —

RTS —r -

CTS -~ -

DTR — —

DSR A -

# See Section 5.5.2.

Pin #4 is assigned for RTS in the RS-232-C interface.

But in other devices,

pin No.4 is left active and another

pin is assigned for signal lines having the eguivalent
Pins other than #4 should be able to be
connected to RTS for hardware handshaking with such

RTS function.

devices.

The IE~T8310A~R accepts connection to a pro-typer, one of

such devices.

Follow Figure 5-18 for RTS setting.

Always set the corresponding DIP switch to the RTSN
setting except when a pro-typer is connected.




Fig. 5-18 Channel 2 Setting on IE-78310A-R Front Panel
CHANNEL2
DIP switch
RTS —— 1
— : O ) : 4 {RTS N
2
_ 5 --——,——o/' O—1——{11|RrTS P
i 3
im0~ O——— 21 |RTS D
CTS | .
P PR |
FG SG
CHANNEL?2 \
0— 300
PR —
= 600 MODE ] RTS SELECT 1
MODEM TERMINAL | !
I |
2— 1200
gr-voud
3- 2400 12 3 4
| X l
o o | | |
4— 4800 S R R
! — OFF — l
5— 9600 | \——NORMAL RTS |
RTS, FG setting {(CH 2)
RTS name Device connected
selection 1 9 3 44
RTSN ON | OFF | OFF | OoFF | Host machine, PROM
programmer, MD-910TM
RTSP OFF ON QFF QFF Pro-typer
RTSD OFF OFF ON OFF DDY~86

Use this setting for ordinary use.

# Channel 2 DIP switch #4 sets signal ground {(8G) and
frame ground (FG) to common (ON) or open (QFF).

Ordinary setting is open (OFF).
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.5.

Baud rate selection

Use the same baud rate for the IE-78310A-R and the

terminal or host machine to be connected.

Select the baud rate by means of software {(commands).

Enter commands in the terminal

IE-78310A-R channel 1.

The following shows the baud rate setting.

Channel 2 mode setting command

CHAR 19200
}][_BAUD= . 9600
4800

2400

1200

600

300

MOD[ MODE= {
FLOW

MODE: Handshaking mode selection
BAUD: Baud rate selection

LONG: Character length selection
PAR: Parity bit selection

5TOP: Stop bit length selection

11_LONG= {

7

8

e

NON
EVEN
obD

{console) connected to the

} 1[_STOP=

|

Use the MOD command to specify the operating state of
serial channel 2. If the command operand has been

omitted, the interactive mode 1s available for setting

the operating state.

The initial settings are l-character handshaking,
bauds, 8-bit length, no parity bit,
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.o.

Example:

*MOD MODE=CHAR BAUD=4800 LONG=8 PAR=NON STOP=2 <cr>

*

This

command sets character handshaking to 1, the baud rate to 4800,

the character length to 8 bits, the parity bit to unavailable, and the
stop bit to 2 .

#MOD <cr> + Sets channel 2 operating state by interactive
mode
_MODE_. CHAR_= FLOW <cr» < Resets to buffer control mode
_BAUD_ 4800_= 9600 <cr> « Resets baud rate to 9600
_LONG 8_= <cr> + Does not reset character length
_PAR_ NON_=_EVEN <cr> « Resets to even parity check
_STOP 2 =1 <cr> + Resets stop bit length to 1
+*
Handshaking
This section describes the |hardware handshaking function
with the CTS, DSR, and DTR handshake signals connected

and the [software handshake function] with those signals

disconnected, taking modem-mode operation as an example.

(a)

Hardware handshaking

Data trapnsmission

When both RTS and DTR are active, the IE-78310A-~R
assumes that the terminal is ready to receive data
and transmits data to RxD.

Data reception

Always Keep DSR in the active state. Set CTS to the
inactive state while data reception is not yet
ready. Reset CTS to the active state when data can

. be accepted. The IE-78310A-R then receives data

from TxD.
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The IE-78310A-R reverses the RxRDY pin on the
uPD8251AF IC, which is used as the RS-232-C
interface, and outputs the data to CTS.

When the data is transferred from the R5-232-C to
the reception buffer, the RxRDY pin is set to 1.
When the data is transferred from this buffer to the
IE-78310A-R CPU, the RxRDY pin is reset to 0.

This function controls CTS so that the terminal does
not transmit the next data until the reception
buffer is emptied.

The dynamic handshake signals, which are used to
control data byte by byte, are also called

l-character handshake signals.

Figure 5-19 and Figure 5-20 are flowcharts for
hardware handshaking.
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Fig. 5~19 Handshaking

Modem-to~-terminal

transfer
( DATA OUT I ( DATA IN )

DSR ON 4 DTR ON
ﬁ%@ &
T Q¥
NS

by
PN
N DTR ON? DSR ON? N
4

( ERRCR ) Y { ERROR ’

SET DATA *
N7
RTS © RECEIVED?
Y

DATA GET

TRANSFER DATA
{ EXIT } { EXIT )
- —— Handshaking line

Data flow

(:) Turn on the power to turn DSR on. Turn on the power to turn DTR on.

Monitor the DTR pin. OFF is error
and ON means go to the next step.

Monitor the DTR pin. OFF is error
and ON means go to the next step.

(:) Set the data to be transferred. Turn RTS on and permit data to be

transferred to the external device.

®» ©® ®O

Do not start transferring data Check by polling to see if data
until the RTS comes on. reception is completed.

(:) Transfer the data. (:) Read the data.

# Turn RTS on to pulse.
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FFig. 5-20 Handshaking

{ DATa OUT ’ DATA IN

DSR ON DTR ON

Terminal-to-modem
transfer

DTR ON?Y DSR ON?

CTS ON " SET DATA

DATA
RECEIVED?

GET DATA
DATA TRANSFER

( EXIT } { EXIT )

-~ —- Handshaking line
Data flow

Turn on the power to turn DSR on. (:) Turn on the power to turn DTR on.

Monitor the DTR pin. OFF is error (2) Monitor the DSR pin. OFF is error
and ON means go to the next step. and ON means go to the next step.

Turn CTS on and permit data to be (8) Set the data to be transferred.
transferred to the external device.

Check by polling to see if the () Do not start tramsferring the data
data reception is completed. until CTS comes on.
Read the data. (5) Transfer the data.

# Turn CTS on to pulse.
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(b)

Software handshaking

Data transmission

The IE-78310A-R assumes that the terminal is always
ready to receive data and transmits data to RxD. It
stops transmitting data when it receives Ctri-§

from the terminal via TxD.

Channel 2 of the IE-78310A-R stops transmitting data
4 or 5 characters after receiving Ctrl-S.

The IE-78310A-R resumes data transmission when it
receives Ctrl-Q from the terminal via TxD.

Data reception

The IE-78310A-R always accepts data. It receives
data by interrupt processing and saves the received
data in the buffer. When the buffer is about to
overflow, 1t transmits Ctrl-S to the terminal via
RxD requesting to stop transmitting data for a
while. The data transmitted immediately after this
reguest is accepted in the buffer.

Then the IE-78310A-R transfers the buffer data to
its CPU. When the buffer is almost empty, it
transmits Ctri-Q to the terminal via RxD requesting
the resumption of data transmission.

The TIE-78310A-R channel 2 issues Ctrl-S when its

896-byte buffer is 50% full. It issues Ctrl-Q when
the buffer is 35% filled with data.
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Therefore, some data mav be lost when the terminal

connected to channel 2 is the kind that transmits

96/2 bytes or more data after receiving Ctrl-S.

Unlike hardware handshaking, which controls data
byte by byte, the software handshaking function
controls data by blocks.

The software handshaking is also called

[flow controll.

Channel 2 employs either hardware handshaking or
software handshaking to transfer data.

The two handshaking methods can be specified in the
command setting shown below.

Channel 2 mode setting command

CHAR 19200 7 ¥ON
MOD{_MODE= { }][_BAUD= 9600 } ] [_LONG= { }][_PAR= {EVEN} 1[_SToP=
FLOW 4800 8 0DD
2400 1
1200 { }]
500 2
300

MODE: Handshaking mode selection

BAUD: Baud rate selection

LONG: <Character length selection

PAR: Parity bit selection

STOP: Stop bit length selection

Use the MOD command to specify the serial channel

2 operating state. If the command operand has been
omitted, interactive mode is available for setting

the operating state.

The initial settings are l-character handshaking,
89600 bauds, 8 bit length, no parity bit, and 2 stop
bits.
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Example:

#MOD MODE=CHAR BAUD=4800 LONG=8 PAR=NON STOP=2 <cr>

¥*

This command sets character handshaking to 1, the baud rate to
4800, the character length to 8 bits, the parity bit to
unavailable, and the stop bit to 2.

*MOD <cr> < Sets channel 2 operating state by interactive
mode

_MODE__CHAR_=_FLOW <cr> + Resets to buffer control mode

_BAUD__4800_=_9600 <cr> + Resets baud rate to 9600 baud

_LOKG 8_=_<cr»> « Does not reset character length

_PAR NON_=_ EVEN <cr> + Resets to even parity check

_STOP 2 = 1 <er> + Resets stop bit length to 1

k3

Be aware that the hardware handshaking (l-character
handshaking: CHAR)} does not have any buffer. So if
this is selected without connecting the handshake

signals, handshaking cannot be executed correctly.

Always connect handshake signals before selecting
hardware handshaking.

When the software handshaking (flow (bhuffer)
control: FLOW) is selected, the 96-byvte buffer is
available for saving serial data. When the buffer
is 50% filled with data, c¢hannel 2 issues Ctrl-S
requesting to stop data transmission, and when the
buffer is 35% full, it issues Ctrl-Q reguesting the

resumption of data transmission.

When 96/2 bytes or more data are transferred after
receiving Ctrl-S, which is over the buffer capacity,
some data may be lost.



5.

5

.5

Character specifications

(a)

{(b)

(c)

Character length

Select 7 bits or 8 bits by means of software
{ commands).

When 8 bits is selected, the most significant bit
{MSB) is always 0 for IE-78310A-R output and is
ignored and assumed to be always 0 for IE-78310A-R
input.

Parity bit

Select even parity/odd parity/no parity by means of
software {(commands).

Stop bit length

Select 1 bit or 2 bits by means of software
(commands) .



CHAPTER 6 CONNECTING THE TARGET SYSTEM

Overview

Chapter 6 explains the method for connecting the target
system using the uPD78312A or uPD78310A to the IE-78310A-R.

Be sure to read this chapter before connecting the target

system.

Chapter 6 consists of the following sections.

Debugging Software
Connecting the Target System
Differences between Real Device and Target
Interface Circuit of IE-78310A-R
6.5 Latch-up

If the hardware of the target system is not developed
at all, debugging logic can be used for the software in
the IE-78310A-R.

Section 6.2 describes how to set the IE-78310A-R for
debugging only software.

To debug the developed hardware or both the software and
hardware of the target system, connect the target probe of
the IE-78310A-R to the target systemnm.

Section 6.3 describes how to set the IE-78310A-R for
debugging the hardware or both the software and hardware of
the target system.



If debugging is started after the target system is
connected to the IE-78310A-R, the IE-78310A-R emulates
the target system as if the real device (uPD78312A or
uPD78310A) operates.

In particular, since the target interface circuit of the
IE-78310A-R emulates the operation of the real device, both
will differ in small points.

Section 6.4 describes the differences between the real
device and the target interface circuit of the IE-78310A-R.

Section 6.5 describes latch-up.

Debugging Software

When the IE-78310A-R is used to debug software, the same
signal as the clock signal to be used in the target system
can be set as the basiec clock signal of the IE-T7T8310A-R.
If the same element as the oscillator used in the target
system is connected to the part base on the emulation
board, software operation can be enulated at the same

frequency as in the target system.

When the clock is already set internally by software

{commands)}, the basic clock signal is generated from the

crystal oscillator (12 MHz) on the emulation board of the
ITE-78310A-R.

Since the EA terminal goes high while the software is
being debugged, emulation in the ROMLESS mode cannot be
performed.



The following setting procedure shall be performed to debug
the software:

C) Turn off the power switch of the IE-78310A-R.
(2) Set the basic clock of the IE-78310A-R.

C) Connect the target probe of the IE-78310A-R to the
self-diagnostic socket of the IE-78310A-R. (Use the
target probe for SHRINK DIP.)

The ground clip of the target probe need not be
connected to pin GND.

Caution At shipment, the baslic clock is set so as to

use an external clock (input at pin 30 of the
target praobe).

When an external clock is not used, set the

clock by software (commands) so as to use the
internal clock.

8.2.1 Setting the basic clock of the IE-T8310A~R
(1) Using a ceramic or crystal oscillator

(1) Connect the pins with resistor Rx, capacitor
Ca, and capacitor Cb which conform to the
oscillator to be used for the accessory base

and the oscillating frequency.



S
]_ rY - 16
2 . ° 15
3 — 14
4 L I ) 13
5 | —l0F— | 12
6 ——A— 11
7 ° 10
8 - E 9

[Part base]

Ceramic or crystal
oscillator
Resistor Rx
Capacitor Ca
Capacitor Cb
Jumper lead

Pin combination number

5-12
6-11
4-13
3-14
g9-10

[Connection]

The circuit diagram for the above connection is as

follows:
1 MO 1 MO
AN (—awv——
>0 —>o
74HCO04 | 74HC04
2 Rx
—{0F—
C, == == Cy
v v

@
®

CLOCK OUT

Turn off the power switch of the IE-78310A-R.

Open the cover at the right of the IE-78310A-R
and remove the emulation board.

L

10 1

[Emulation board]




(4) Fit the part base into the socket (IC96) on the
emulation board.

Note:

I I

I || l

[Emulation board]

Pay careful attention to the direction
of the IC mark in this step.

Z:

Socket

iC96 /// R16

)

P ]

Part base E |
R17
S—W—0
IE-7831¢

o]

EMULATION BOARD o—{}|—
O A A\ — 0
Gty ] }—0

[Enlargement of emulatlon board]

(8) Install the emulation board in the IE-78310A-R.

This completes the setting procedure. Turn
power to the IE-78310A-R.

on the

The oscillator fitted by the above setting generates
the basic clock signal to the IE-78310A-R.

This circuit diagram is as follows:

L8000

o e

1MQ 1MQ
e W LS14 1,500
—>o o (>0
74HC 04 74HC 0 4
2 Rx
—0—
Ca == -._-F Cy
v v
6 - 5

4.7k ) 4.7k
X2
HCUO0 4
X2 :CLOCK IN ———
£ PDT831%A



(2) VUsing a crystal oscillator

(1) Check whether the pins of the crystal
oscillator to be used correspond to the socket

pins as shown in the following figure.

Note: Be sure to use the crystal oscillator
whose pins are arranged as shown in the
following figure.

\_J W, Crystal

NC|[ - + | Vee 1 . - {18 oscillator Socket pin
2 15 pin name.. number....
3 14
R :
8 . ST GND — 8
7 10 CLOCK 0oUT g

GND | - + | CLOCK 8 g Vee N maases Sl <}

QuT
[Crystal oscillator] [Socket] [Connection]

(2) Turn off the power switch of the IE-T8310A-R.

C) Open the cover at the right of the IE-78310A-R

and remove the emulation board.

(4) Fit the crystal oscillator to be used into the

socket on the emulation board.

Note: Pay careful attention to the direction
of the IC mark in this step.

(® 1Install the emulation board in the IE-78310A-R.

This completes the setting procedure. Turn on the
power to the IE-T78310A-R.

The oscillator fitted by the above setting generates
the basic clock signal to the IE-78310A-R.



This circuit diagram is as follows:

LS14 LS00
Crystal
oscillator E>O

4.7k0 4.7k0

L8090

:>-§>°- X2

HCUO04

X2 ICLOCK IN '
#PDT78319 A

6.2.2 Connecting the target probe

Since the self-diagnostic socket on the self-check board
is a SHRINK DIP type, use the target probe which is a
SHRINK DIP type.

C) Turn off the power switch of the IE-78310A-R.

(2) oOpen the cover at the top of the IE-78310A-R and
pull the lever at the left of the self-diagnostic

socket.

(3) Fit the target probe into the self-diagnostic socket

and push the lever.

This completes the connection procedure. Turn on the
power to the IE-78310A-R.



Caution

Probe

A Vv mark, which indicates the position

of pin 1, is marked on the SHRINK DIP type
target probe. Fit the target probe into

the self-diagnostic socket so that the mark
is aligned with pin 1 of the self-diagnostic
socket. (See Figure 6-1.)

The ground clip of the target probe need not
be connected to pin GND.

Great care should be taken that the target
probe is not fitted in reverse and the pins
are not broken or bent. Otherwise, the
target interface circult of the IE-78310A-R
will be destroyed.

Fig. 6-1 Debugging Software

Target probe

Self-diagnostic

socket
Cable
—
VI e
YAMAIC —
] HI SCP—XXXX :
= 221 HHE:

a4vod HMIEHED JATIS




The pin status during software debugging is as shown in
Figure 6-2.

Fig. 6-2 Pin Status during Software Debugging

+5
P00 Voo | 64

— 1
2 P4T [63=
3 62
Open 4 61
5 60 Open
6 59
71 PpOT 53
L 8| Pl0 57
— 9 P40 | 56—
10 ALE | 55—
11 ¥R |54 | Open
Open | 12 RD | 53— 45V
13 RESET | 52
14 EA (51
15 P57 50—
15 | P17 49
Hoaw, |
TE
157 P22(INTEL) g6 | Open
20| P23(INTEZ) 45
\V; ——917 p24 44
22 P50 | 43—
Open | 93 P37 | 42
24 | P2T_ 4l
Open —25 | RFSH 40 Open
—26 | P30 y P34 | 39
27 AVss v +5V
Open | 9 AVaes 37 %7 Y
29 | p33 AN 3 [36
30 | x1 AN 2 5000 W
3] | x2 AN [34°F 5000 V45V
32| Vss ANO [337% 5000
:g 5000




Connecting the Target System

The same clock generating source as used in the target
system can be set as the basic clock signal of the
IE-78310A-R when the IE-78310A-R is used to debug both the
hardware and software of the target system.

If the same oscillating element as in the target system is
connected to the part base on the emulation board,
operation can be emulated at the same frequency as in the
target system.

If the clock signal existing in the target system is used
by the uPD78312A or uPD78310A, it can be generated as is.

When the clock pulse is already set internally by software

(commands), the basic clock signal is generated from the
crystal oscillator (12 MHz) on the emulation board to the
TE-7T8310A-K.

This section describes how to set the basic clock
generating source of the IE-78310A-R and gives the required
information to connect the target probe to the target
system. Be sure to follow the caution given below.

Otherwise there is danger of serious problems, such as

destruction of the target system. The target system is
connected in the same way whether the CPU of the target
system is uPD78312A or uPD78310A.




Caution

At shipment, the part base which contains the
wiring for the external clock signal (input at
pin 30 of the target probe) is already fitted
on the emulation board. Using this base, the
clock signal used in the target system can also
be used as the basic clock signal in the
IE-78310A-R.

When the crystal oscillator is directly
connected to pins X1 and X2 (pins 30 and 31) of
the uPD78312A or uPDT78310A in the target
system, this oscillation signal cannot be
supplied to the IE-78310A-R. In this case,
install a crystal oscillator on the emulation
board using the part base.

To debug both hardware and software, follow the following

procedure.

() Turn off the power switch of the IE-78310A-R.

(2 set the basic clock signal of the IE-78310A-R. The
default in hardware is the clock signal (input at pin

30 of the target probe) in the target system.

C) Fit the target probe of the IE-78310A-R into the self-
diagnostic socket of the IE-78310A-R.




6.

3.

1

Setting the basic clock of the IE-78310A-R

(1) Using a ceramic or crystal oscillator in the target

system

C) Connect the pins with resistor Rx,
capacitor Ca, and capacitor Cb, which conform
to the oscillator to be used for the
accessory part base and the oscillating

frequency.

/ : . .
1| s e | 16 Pin combination umber
2 | o s | 15 )
3| —Ab— | 14 Ceramic or crystal
4 | —Ab— | 13 oscillator 5-12
5 | o—0F— | 12 Resistor Rx 6-11
G ——s 11 Capacitor Ca 4-13
7 4. 10 Capacitor Cb 3-14
g | [: 9 Jumper lead 8-10

[Part base] [Connection]

The circuit diagram for the above connection is as

follows:
1 MO 1M
NV——— ’r—"/v’\r—-—
—{>o —>o CLOCK OUT
74HCO4 | 74HCO4
% Rx
—{ 01
C. — == Cp
v i

C) Turn off the power switch of the IE-78310A-R.

() Open the cover at the right of the
IE-78310A-R and remove the emulation board.
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[Emulation board]

() Fit the part base into the socket (IC98) on the
emulation board.

Note: Pay careful attention to the direction
of the IC mark in this step.

Socket
pd

E 1C96 /// R16

O NG
____[-_—__———L___ Part base E E—.._!

R17
e ]

| | E IE-78310 EMULATION BOARD o—if—o

O ANy}
[Emulation board] O——AN———0 o—] p—0

[Enlargement of emulation board]
(] 1Install the emulation board in the IE-78310A-R.

This completes the setting procedure. Turn on the
power to the IE-78310A-R.

The oscillator fitted by the above setting generates
the basic c¢lock signal to the IE-~78310A-R.



This circuit diagram is as follows:

1 MO 1 MQ —
o l ' LS14 LS00
>—{>c ¢ DC )
[P 47K £ 470
74HCO4 L 7T4HCO 4
Z Rx LS00
Yot {>o— X2
-~ [J— _
HCUO0 4
Ca= =0
:[ :[ X2 CLOCK IN
UPDT8319A

{(2) Using a crystal oscillator

(1) Check whether the pins of the crystal
oscillator to be used correspond to the socket

pins as shown in the following figure.

Note: Be sure to use the crystal oscillator
whose pins are arranged as shown in the

following figure.

2, \_J Crystal

NC| - - | Yec 1] - + 116 oscillator Socket pin
2 15 pin name.. number....
3 14
: 3 NC — -1
g 13 GND — 8
7 10 CLOCK oUT —— 9

GND | - » [ CLOCK 8 9 Veo — 18

ouT
[Crystal oscillator] [Socket] [Connection]

C) Turn off the power switch of the IE-78310A-R.

C) Open the cover at the right of the
IE-78310A-R and remove the emulation board.
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() Fit the crystal oscillator to be used into the
socket on the emulation board.

Note: Pay careful attention to the direction
of the IC mark in this step.

(5) 1Install the emulation board in the IE-78310A-R.

This completes the setting procedure. Turn on the
power to the IE-78310A-R.

The oscillator fitted by the above setting generates
the basic clock signal to the IE-T8310A-R.

This circuit diagram is as follows:

LS14 LSO
Crystal E>O
N o
oscillator 47k 247k0
LS00
)ODC X2
HCUO04

X2 .CLOCK IN
#PD78318 A
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{(3) Using an external clock signal

(1) Connect the pins of the accessory part base

using leads as shown in the figure below:

16
15
14

S
o 13
- |12
. . ]_1

[Part base]

Note:

Pin combination number

Lead 7-9
5-13

[Connection]

The part base for which wiring is
performed as shown Iin the figure
at the left is already mounted

on the board at delivery.

(Z) Turn off the power switch of the IE-78310A-R.

(3) Open the cover at the right of the IE-T8310A-R

and remove the emulation board.

(4) Fit the part base into the part base socket on

the emulation board.

Note:

Pay careful attention to the direction

of the IC mark in this step.

C) Install the emulation board in the IE-78310A-R.

This completes the setting procedure. Turn on the
power to the IE~T8310A-R.

The clock signal in the target system is used as the

basic clock signal of the IE-78310A-R in accordance

with the above setting.



6.

3.

This circuit diagram 1s as follows:

LS14 L800

Pin 30 of
target
probe: X

o

4.7k 47kQ

L500

2

e

HCU04
X2 CLOCK IN

#PBTE310A

Connecting the target probe

The following parts are provided for the target probe.

Probe cable
SHRINK DIP probe unit
QUIP probe unit

Use the parts appropriate to the uPD78312A or uPD78310A
package.

@

When the SHRINK DIP type probe is used

Make the following connections:

CN3 — CN3 (lower)

Probe cable { } Probe unit

CN4 -— CN4 (upper)

Probe unit [ CNS-*ﬁ'CNs] Pin terminal

Do not connect the wrong connectors, otherwise the
IE-78310A-R may be destroved.
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Fig. -3 Connecting the Target Probe {(SHRINK DIP Type)

CN4
(upper) CN5
N4
At TE-78310A-R
Probe cable CN3 CN3
{Lower) Probe unit
First-pin
mark
O Ground clip Target system
1 n"ﬂr % o Pin GND
m; b
= o]
: 2 —
2 o4
,J :E;
=
o) SHRINK DIP uPD78312A or uPD78310A
pin CPU socket
Probe unit

() When the QUIP type probe is used

Make the following connections:

CN3 -— CN3 (lower} ]
Probe cable Probe unit
! CN4 — CN4 {(upper)} |

CN5 (lower) — CN5 |
Probe unit Pin terminal
. CN&6 (upper)-— CNB

Do not comnnect the wrong connectors, otherwlise the
IE-78310A-R may be destroyed. '



Fig. 6-4 Connecting the Target Probe (QUIP Type)

CN4 CN6
CNA4 (upper) {upper)
\ N\ i Probe unit

IE-78310A-R

CN3

Probe cable

CN3
(lower)

First-pin mark

m % . Pin aND

CﬁS(IOWer)

—

QUIP pin uPD78312A or uPDTR310A
CPU socket

O\ DRIVER —t o
(4108
/TTWALSAS LADUVL—\

Probe unit

.3.3 Connecting the external sense clips

The signals at the pins of the CPU (uPD78312A or
uPD78310A) as well as any signal line in the target
system can be observed in real time by the IE~78310A-R.

This signal line can be broken as a trigger signal and
the trace can be qualified.

The status of the signal line can be traced while the
real~time tracer operates.

For this purpose, the IE-78310A-R has eight external

sense clips.



These sense clips shall be connected only to the TTL-
level signal lines.

If the sense clips are connected to other level signal
lines, the IE-78310A-R cannot sense signal lines
correctly and the sensor of the IE-78310A-R may be
destroyed, depending on the voltage level.

Connect the external sense clips as follows:

C) Turn off power to the IE-T8310A-R and the target
system.

C) Set an IC c¢lip at the IC to be sensed in the target
system.

() Connect the external sense clips to the set IC clip.

Use the IC c¢lip as often as possible to connect sense
clips.

Figure 6-5 shows the above connection.

Fig. 6-5 Connecting the External Sense Clips

External
sense clip




.3,

.3,

This completes the connection between the target probe
and the target system. Turn on power. Note the

power-on sequence below:

Power-on sequence

C) Turn on the power switch to the IE~78310A-R.

C) The following message 1s then displayed.
Power on target system (Y/N)

() Turn on the power switch of the target system.

C) Enter Y <c¢r> and press the return key.

Be careful of this sequence, because the IE-78310A-R

does not operate normally or may be destroved if the
sequence 1s wrong.

Power-off sequence
C) Turn off the power switch of the target system.
(2) Turn off the power switch of the IE-78310A-R.

Be careful of this sequence, because the IE-78310A~R may
be destroyed if the sequence is wrong.
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Cautions for connection

(1) When the target probe is fitted into the CPU
socket of the target system

@

®

Fit the target probe into the CPU socket of
the target system s¢ that the IC mark of the
target probe is aligned with the first-pin
mark. Care should be taken that the target
probe is not fitted in reverse. Otherwise,
the target interface circuit of the
IE-78310A-R will be destroyed.

Care must be taken that the pins of the
target probe are not broken or bent.

The ground clip of the target probe shall be
connected to pin GND,

{(2) When the external sense clips are connected to the
target system

®

Be sure to comnect an external sense clip to

a signal line. If it is connected to a power
line, a failure occurs.

Use an IC clip to connect the external sense
clips.




Differences between the Real Device and Target Interface
Circuit of the IE-78310A-R

The target interface circuit consists of the evaluation
chip (uPD78319A) and the emulation circuit including the
TTL.

Signal lines of the target interface are classified into
three types. Section 8.4 describes the individual
differences between the types and the corresponding signal
lines of the real device,

Figure 6-6 shows the circuit equivalent to the emulation
circuit.

(1) Signals sent out directly from the evaluation chip
(Port 0, port 2, port 3, analog-to-digital converter
related, and refresh signals)

These signal lines operate in completely the same way
as those in the real device.

Note: 100-9 resistors are inserted in series for
signals other than analog-to-digital converter
related signals

(2) Signals sent out from the evaluation chip through
gates

(RESET, clock input, RD, WR, and ALE signals)

1) The input signal from the target system is

received by the TTL gate of the emulation circuit
and input to the evaluation chip.



(3)

The target interface circuit therefore differs a
little in its DPC characteristics from the real
device.

They differ also in the AC characteristics,

as the signal is delayed through the TTL. (The
signal must be input to the target interface
circuit at a faster timing than to the real
device.)

2) The output signal to the target system is output
from the evaluation chip through the TTL gate of
the emulation circuit.

The target interface circuit therefore differs a
little in its DC characteristics from the real
device.

They differ also in the AC characteristics,
as the signal is delayed through the TTL.

The target interface circult must be more strictly
designed than the real device to provide the
appropriate timing of these signals.

Signals set out from the emulation circuit
(Vpp- EA, P1, P4, and PS5)

The signals at terminals Vpp and EA are sensed by the
TTL of the emulation circuit.

The power to the evaluation chip is supplied from the
power source in the IE.



The Vpp signal of the target system is not connected
to the evaluation chip.

The P1, P4, and P5 signals are sent out from each port
emulator of the emulation circuit. The output to the
target system is the LS TTL. The input from the target
system is the HCT logic.

The target interface circuit differs a little in both
DC and AC characteristics from the real device.
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Fig. 8-6 Diagram of Equivalent Circuit to Emulation Circuit

(1) Signals sent out directly from the evaluation chip

At probe At IE-T78310A-R
1000X8 1MOx8
Po0 O A———] ——1 O POO
01 O A _ Rt Q) 01
02 O AP A O o2
03 O AN | kA O 03
04 O AN ! O 04
05 O O AR O 05
06 AN ; } O 0s6
07 O AR 1 O 07
1000x%8 v IMQO XS
P20 O 1 ) O P20
21 O WA 1 : @] 21
22 O Whe _ - 3 O 22
z3 O W ; : O 23
24 O W 1 O 24
25 O AMA - 1 O 25
26 (O AR b O 28
27 O W ; : O 27
1000X8 v 1MQOx8
P30 O W M O P3O
31 G WA ] b O 31
3z O AN ] 4 O 32
33 O AW ' — 1 O 33
34 (Or AN ] el O 34
35 O ARy ! O 35
36 O AW ] l O 36
37 O A ] 1 O 37
v
- E— 1MO X4
ANO G ; O aNoO
I, ] L O 1
2 O : 1 ) 2
3
G 3 O 3
AVzer O QO AVREF
avss O {0 AVys
vgg O L O vss
100Q GND
RFSH O AN {0 RFSH
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(2) Signals sent out from the evaluation chip through gates

At probe : At TE-T8310A-R
10k 31900 1014 19714 LS32  +5V
RESET ,‘D
RESET
Setting on
emulation
board (user L5114 L&00
[ clock) MWW_L_“O
47k
X1 X2
Pin 30 of
target probe aCyos
ALSGO S04
ALSZ244 HTY
i — > &
ALSO00 ALSO0O0 ALS00 S50¢

WR %Si—c(“ | (] ] o] WR

ALS244 ALSO0CO S04

ALE_—«§]__{(::1___ O<3 ————— ALE




(3) Signals sent out from the emulation circuit

At probe At IE-78310A-R
2.4%x0 LS14
Voo AW {b&
2.7k}
GND
L8832 LS14

P10 LS125
S Loog | Qutput |
P17 — et R latch
HCT244
¥
i’lmxz
P40 LS244
{1000 q P Ss—
HCT244
[z
iflmgz
P50 L8125
S A Cutput
1000 latceh
P57 —whw—o >?~J
HCT244
7

irlez



6.

5

Latch-up

When latch-up occurs in the evaluation chip and the

‘neighboring CMOS, the power is turned off to the evaluation

chip, the neighboring CM0OS, and the TTL before the CMOS.
This is done by the latch-up warning circuit in the
JE-T8310A-R.

When the latch-up warning circuit operates, the following
message 1s displayed at the terminal (console):

Emulation CPU latchup!

As soon as this message is displayed, turn off power first
to the target system and then to the IE-78310A-R.
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APPENDIX A

(1) Overview of installation

Attaching the accessories to the IE-78310A-R main unit

To connect the target probe to the IE-78310A-R main
unit, draw the emulation board (the second board from
the top) from the right side of the IE-78310A-R main
unit, and insert the connector of the target probe into
connectors CN1 and CN2 on the emulation board.

To connect the external sense clip to the IE-78310A-R
main unit, draw the break board (the third board from
the top) from the right side of the IE-78310A-R main
unit, and insert the connector of the external sense
clip into connector CN1 on the break board.

Insert the power cable into the AC inlet on the back of
the IE-78310A-R main unit.

Insert the RS5-232-C interface cable into CH1 or CHZ on
the front panel of the IE-78310A-R main unit.

When accessories have been attached, install the
IE-78310A-R in place.

Small quantities of foreign particles and dust may be
allowed at the installation place.

Do not place anything around the air intake.



(2)

(3)

Connectable peripheral equlpment

Host machines:

PROM programmers:

Terminal:

MD-116HD-21, MD-116FD-20, MD-086HD-10,
MD-086FD-10, and MD-08BFD

PC-9800 series

IBM PC/AT

PG-1500 and PG-2000

MD-910TM

Functions and the setting of switches on the main unit

Power switch:

Reset switch:

Turns the IE-78310A-R power on and off.

Resets the IE-T78310A-R.

Terminal/modem mode selection switch:

Puts the RS-232-C interface in the
terminal or modem mode.

RTS setting switch:

DIP switch for switching the RTS pin
number of the RS~232-C interface.
Normally, switch number 1 is set to ON,
and 2 and 3 are set to OFF.

Frame ground setting switch:

DIP switch for setting whether the frame
and sipgnal grounds of the RS5-232-C
interface are common or open.

Normally, this switch is set to open.
Switch number 4 is set to OFF.



Baud rate selection switch:
Micro DIP switch for setting the baud
rate for channel 1 of the R§-232-C

interface

(4) Jumper connections on the control/trace board

Use jumpers on the control/trace board factory-connected as

they are.

If a connection is changed, the jumpers may operate

abnormally.

Table A-1 Jumper Connections on the Control/Trace Board

on Shipment

Jumper number Connection
JpP 2 1-6 short
JP 3 1-8 short
JP 4 Open

1-86 open(Note)

JP 5 2-5 open(Note)
3-4 short

JP 8 1-2 short

JP 7 1-2 short

Note: Short 1-6 and 2-5 of JP5 when a memory board other
than SB-0512 is used in the expansion slot.



(5)

R5-232-C interface circuit

The IE-78310A-R incorporates two channels (channels 1 and
2} of the RS$S-232-C interface connectors on the front panel
of the main unit. The following figure is an internal
circuit diagram of the channels.

The interface circuits of channels 1 and 2 are the same.

Fig. A-1 RS-232-C Interface Circuit Diagram

#PDE251 =12V +5V +12V
AFC
Yy ¥V ¥V
SN75188
DTR b I—-—w»** & DSR
SN75189

ET_T—_MWMWﬁwmmwmzo DTR

L0
_ ;J —
DSR ¢
|___

82kQ  1000pF

TxD T:)C

O
F——G] [
RxD
ﬁ’)ﬁ 5 CTS
o | |

1

3 RxD

39%Q  (goopF
i
RxRDY [::3 -O0—0 5§ RTS N
2
ij/):I] — [ 0D i1 RTS P
CTS
b [— 3
- 21 RTS D
82k
lﬂOUpE‘ oP1.Dp2
Av floden - ¢ rg
SW1 mede [—
' 4 ~ 7 8G
Swz2 Terminal
mede —O O
~5UB soclhet
DPi.,DP2 Channel 1 (CH1}

Channel 2 (CH2)



{8) Connecting the target system

0 Inserting the target probe in the CPU socket of a target
system

Insert the target probe in the CPU socket of a target
system with the IC mark and No.l pin mark aligned.

Connect the ground clip of the target probe to the
signal ground line of the target system.

o Connecting the external sense clip to a target system

Connect the external sense c¢lip to the signal line

and signal ground line.
Use an IC clip for connection.
o Power-on procedure
C) Turn on the IE-78310A-R power switch.
C) Turn on the target system power switch.
Note that the IE-78310A~R may not operate normally or
may be destroyed i1f the power-on procedure is not
performed properly.
0o Power-off procedure
CD‘ Turn off the target system power switch.

() Turn off the IE-78310A-R power switch.

Note that the IE-78310A-R may be destroyed if the
power-off procedure is not performed properly.



(7)

Commands

The tables on the following pages list commands.

A command whose command body is marked with * is wvalid only

when system software is used.

A command whose command body is marked with =% is valid

only in the stand-alone mode.

Conmand type | COMMaN | gybeopnand Operant
body
Line ASK None [word] (Assembler starting address)
assembler
Hardware BRA None [A=addrs][V=mask]|C=(0P (Operand fatch) [L=hyte]
break R¥ (Data readfwrite)
condition {Break  (Break R (Data read)
sebting address) data) ¥ (Data write)
RWP {Data read/write by program)
RP {Data read by program)
WP {Data write by program)
8o R (Data read/write by macro service)
= R¥ {Data read by macro service)
= i (Data write by macro service)
@ 5C (AL} read/write Including operand
S LU feted) 4
b {Break status) {Number of
Eg {Input operands separated by _.) laop counts)
[+
1 External ERD Kene [mask] (Break data of external sense signal)
@1 signal
1 break
Eﬁ cendition
wisetting
=
®| Instraction| BRE Hone [word] (Number of fetch imstructiens)
connt break
condition
setting
Timer break| BRT Kone [word] {Execution time. Unit: 10 us)

condition
setting

{to be continued)




{Cont'd)

Command

Command type Snbconmand Operand
body
Logical break | BRM Kene (BRA][BRD][BRE]{BRT]{BRG] [BRL] [BR2]{BRS] (Break register name)
condition
setbing BRO
BR1 Kone [BRA]IBRD][BREI{BRT] (Physical break register name)
BR2
BR3
Clock CLE [{U}] Noze
selection I {U: User system clock; I: IE irternal clock)
Command file COM = | None LST: 1
creation [ CON: ]
file (Command file name)J
Disassenbler DAS Hone [{woré {Disassembler starting address) ]
partition {Disassembler starting and ending addresses)
Seif-diagnosis| DIG Hone Hone
Directory DIR # § None [file] (File name)
display
Syster mode EXT + | None Rone
end
Comnand his- HIS # | Nome ¥one
tory display
Help HLP # | Home {command] (Conmand body of command on which information is te be
displayed)
Objeci load 1.0Ds# | Home [{TTYl {Channel l)}]
TTYZ (Channel 2)
Object/syabol | LOD # | None file(Object/syrbol file name){module ngme\...}[{C(Object specification)}l
load (Module name) -{S{Symbol specification)
Qutput device | LST # [ None LST:
redirect [ CON: ]
file (output file name)
Mapping MAP ¥ fpartition] {Mapping range)
R
[ U } (W. Internal mapping; R: Write-profecied internal mapping;
E U: User mapping; K: Mapping release}
Arithretic HAT None word (Normally wrife an expression.)

{to be continued)



{Cont"d)

Command

Command type Subcommand Operand
bedy
Mode register | MBR [D} [mode register name)
cperation {Display)
¢ (Change) | [mode register name]
Memory MEM ¢ (Change) | [word] (Change starting address)
Operation
(p] [{word {Display starting address) }]
(Display) partition {Display starting and ending addresses)
F {Ini- partition_datﬁ_iiféng
tialize) (Setting of initialize data (8 bifs))
[———————————- {Initialize starting and ending addresses)
¢ (Search} partition_datﬁmizféng
(Setting of search data (8 bits))
l—* {Search starting and ending addresses)
M (Copy) | partition_word
L= (Copy destination starting address)
wawwwmwww—au {Copy source starting and ending addresses)
X partition word
| (Exchange) L—= {Exchange destination starting address)
t—~————————*---{Exchange source starting and ending addresses)
v partition word
(Conpare) L—— {Compare destination starting address)
L-—-——————-**-{Compare sogrce starting and ending addresses)
B (Test} | [partition] (Test starting and ending addresses)
Chamnel 2 mode| MOD Hone [MODE={CHAR}] BAUD= 19200 [LONG={7}] ?AR={NON } [STOP={1}]
setting FLOW 9600 8 [ EVEN } 2
4800 } 0D
2400 (Parity bit)
1200 {| {Character lemgth)
600 {Stop bit length)
L300
(Handshaking (Baud rate)
node)
Internal-to- | MOV {I} partition word
nser/nser-to- U L {Copy destination starting adéress)
internal memo- {Copy source sfarting and ending addresses)
ry transfer (U: Infernal to user; I: User to internal)
Terninal mode | PGH Hone Hone

(to be continued)



{Cont’d)

Command

Command type Subcommand Operand
body
Register REG C (Change) | {register name]
Operation
(DI {register name}
{Display)
Ennlation RUN ] (word] (Execution starting address) {N: Real-time execution with no break)
Operation
B [word] (Execution starting address} (B: Real-time execution with breaks)
S [word][,word}  (S: Reai-time execution with mumber of steps specified)
l-(Number of steps)
{(Execution starting address}
T {wurd}{,{ﬁ }[_?RD][_REG]] % =
word L (Register display > {mask
specification) register name< < } | wpask
{Trace display =
specification) >=
{Break condition; a<
#; Register condition <=
word: Number of steps) ><
(T: Trace execution} 38
Reset RES il Nome  {H: When omitted, resets only evaluation chip. When specified,
resebs all IFs.}
Object save SAVes | None {TTYI {Channel l)} [_partitien]{_partition]...[ partition]
TT72 (Chapnel 2)) “———1Up o five ———
SAV = | Kore file (Input file name)[_partition][ partition]...[ partition]
——— [p to five — et
Spacial SPR C {Change) | [special register namej
register
operation (D} (special register name]
(Display)
Input device STR # | None file (Input file name)
redirect
Suffix SUF Hone
specification

H (Hexadecimal)
T {Decinal}

g (

T

Binary)

(to de confinued)



(Cont'd}

Command

Coamaad fype Subcommand Operand
body
Append symbol | SYM iD] ¥one
operation {Display)
K (Delete) | Hone (Deletes all apperd symbels.)
A (Append) | symbol_word
Lo (Symbol value)
{Append symbel name)
C (Change) | symbol_word
Lo {Change symbol value)
(Append symbol name}
E (Delete) | [symbo}}
(Append symbol name to be deleted)
ST = | L {Load) | None
S (Save) | Nome
Symbol ST+ | {Dj [{modnle {Modile specification)}]
operation {Display) PUBLIC (Public specification)
Curren: module | 8YH M (Medify) | None
modification
Trase mode TRY None HO¥ (Nom-trace)
setting [ ALL (All trace) ]
TRE (Qualify trace)
Qualify TRE | None [A=addrs][V=nask] [C=(0P (Operand fetch) 1 [TRG=nask]
condition RY (Data read/write)
setting (Qualify R {Data read)
address) (Quelify| |W (Data write)
dats) RWP (Data read/write by program)

RP (Data read by program)
WP (Data write by program}
R (Data read/write by macro service)
B (Data read by macro service)
WM {Data write by macro service)
HC {All read/write including operand
fetch) | 47
{(Qualify status} (Qualify port/
external data)

(to he continued)
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{Cont'd)

Command

Command type Subcoagand Operand
body

Quaiify data TRQ Hone [ TRS (Port selection) }]
selection EXT (External signal selection)
Trace/qualify | TRS Hone ~P0 (Port 0}
port selection Pl (Port 1)

2 {Port 2)

P3 {Port 3)

4 (Port 4)

-\ P5 (Port 5)

Trace pointer | TRP Hene werd (Distance pointer is te be moved)
operation 0 (Piaces pointer at the beginning.} ]

¥ (Places pointer at the end.)
Trace display | TRD F [{word (Yumber of steps to be displayed)}}

[ I ] ALL (bisplays all trace results.)
| Frame mode; I: Instruction mode;

M: Instraction mode with macro service)

Object verify | VRYs+ | Nome {TTYl (Chamnel I}}
TTY2 {Channel 2)
VRY # | None file (Imput [ile name)

(8) Error messages

The error messages are given below.

(1)

(2}

(3)

Unrecognized command

A command keyword is invalid.

Command format error

Command keywords are wvalid, but an operand is invalid.

Command/Data too long

An entered command or data line consists of 128

characters or more.
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(4)

(5)

(8)

(8)

(9)

(10)

Mapping error

An unmapped memory area was found in the specified
address range.

Input data error

Invalid data was entered.

Syvstem mode command

A command in the system mode was entered in the
stand-alone mode.

Non map area access

An attempt was made to access an unmapped memory area

during execution of a command.

Check sum error

A checksum error was detected while loading/saving an
object.

Bad character

An invalid character was detected while

loading/saving an object.

aborted

The INTERRUPT key was pressed while
loading/saving an object.
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(11)

(13)

(14)

(15)

(18)

(17)

Warning double define

A module name was specified by the LOD command twice

Oor more.

Bad file entry

An invalid file name was described.

File overflow

The number of symbol files specified in the LOD

command exceeded the limit.

Illegal record

A symbol table file with an invalid record format was

specified in the LOD command.

load failed

An error was detected while loading a symbol by the

LOD command.

module overflow

The number of modules specified in the LOD command
exceeded the limit.

Not loaded symbol

No symbol has been loaded.
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(18)

(19}

(20)

(21)

(22)

(23)

(24)

Not found module record

The module name specified by the LOD command cannot
be found in the symbol table file.

file not found

A nonexistent file name was specified.

Slave CPU communication error

No command can be written for the slave CPU (8742) at
channel 2.

double define append symbol symbol-name

A registered symbol was loaded as an append symbol by
the LOD command. (The append syvmbol will be
deleted.)

double define append symbol

An attempt was made to register a registered symbol
by the SYM A or SYM L command.

symbol table full

There is no free symbol save area for the LOD
command.

append symbol table full

There is no free append symbol save area for the SYM
A or SYM L command.
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(25)

(26)

(27)

(29)

(30)

(31

double define loaded symbol

A loaded symbol was loaded by the LOD, SYM A, or SYM

L command.

symbol record format error

A symbol table file with an invalid record format was
specified in the LOD or SYM L command.

reserved word symbol

A reserved word was defined as a symbol by the SYM A

command .

double define module name module-name

The displayed module name has been already loaded.

module buffer full

The number of modules specified in the LOD command
exceeded the limit.

not found symbol

A nonexistent symbol was specified by the SYM C or
SYM E command.

no symbol of append

There is no append symbol for the SYM D or SYM S
command .
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(32)

(33)

(34)

(35)

(386}

(37)

(38)

Can not execute HLP command !

The help file (IE78310.HLP) or help overlay file
(IE78310.0V2) cannot be found on the current disk.

No .HLP file on the default drive

While executing the HLP command, the help file
{IE78310.HLP) or help overlay file (IE78310.0V2)
could not be found on the current disk.

Keyword Error

An invalid command keyword was specified by the HLP

command.
Can not use command abbreviation !

The abbreviated overlay file (IE78310.0V2)} cannot be

found on the current disk.
File already exists.

An attempt was made to create a file having a SYS or
R/0 attribute with the same name,

Reserved file name

A file name reserved for the system software was
specified.

File name is used by other process

The name of a file already opened was specified.
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(39) Can not close file-name

The file displayed could not be closed.

(40) Disk write error file-name

A write error was detected in the displayved file.

(41) Disk read error file-name

A read error was detected in the displayed file.

{(42) Can not open file-name

The specified file could not be opened.

(43} File make error file-name

The displaved file could not be created.

{44) Can not close file-name.Cancel xxx command

The displayed file could not be closed during
execution of command xxx. {xxx: ©STR, LST, or COM)

(45) Disk write error file-name.Cancel xxx command

A write error was detected in the displayed file

during execution of command xxx. (xxx: LST or COM).

(46) Disk read error file-name.Cancel STR command

A read error was detected in the displayed file
during execution of the STR command.
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(48}

(49)

(50)

(51)

(52)

(53)

List device is used by other process

Another process is using the list device. (The 1list
device was specified by both the COM and LST
commands, or for CCP/M, a process other than an
IE~-78310A-R process is using the list device.)

Append symbol file not found

For the SYM L command, the append symbol file
(JET78310.8YM) could not be found on the current disk.

Illegal append symbol file

An append svmbol flle in an invalid format was
gspecified by the SYM L command.

Communication error

The IE could not communicate normally with the host
mnachine.

Not found memories

Although an external memory area was specified, it

could not be used.

Nomn map area access!

An attempt was made to access an unmapped memory area
during execution of the ASM command.

Assemble area over!

The range of memory accessed by the ASM command
exceeded the limit.
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(2)

(54) Disassemble area over!

The range of memory accessed by the DAS command
exceeded the limit.

(55) Caution!

A generic object was created. This message is
displayed in other cases if the system is cautioning
the user.

(56) Error!

No object code could be generated. This message is

displayed in other cases if an error occurs.
Differences between the IE-78310A-R and real devices

The real devices, uPD78312A and uPD78310A, are CMOS
products. The IE-78310A-R target interface circuit
consists of the evaluation chip (uPD78319A) and emulation
circuit containing TTL and others.

The target interface signal lines are divided into three
types. The signals differ from those for the real devices
in operation, as follows.

(1) signals sent out directly from the evaluation chip
The refresh signal and signals related to ports 0, 2,
and 3 and A/D converter operate as in the real
devices.

Note: Except for signals related to the A/D

converter, signals are sent out through a
100~ Qresistor in series.
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Signals sent out from the evaluation chip through gates

The RESET, Clock Input, RD, WR, and ALE signals are
delayed when compared with those for the real devices
because the signals are sent out through TTLs.

Signals sent out from the emulation circuit

The Vpp and EA pins are detected by TTL in the
emulation circuit. The emulation chip power is
supplied by the IE. Vpp in the target system is not
connected to the evaluation chip.

P1, P4, and P5 are sent out from each port emulator in
the emulation circuit. Signals are output from LS TTL
to the target, and Input from the target to HCT logic.

Therefore, the IE is slightiy different from the real
device in both DC and AC characteristics.

{(10) Notes on using the debugger

o

RE-232-C interface

Do not comnnect a terminal to a terminal nor a modem
to a modem. When PG-1500 or PG-2000 is connected,
put the IE-78310A-R in the modem mode. Use the
RS-232-C interface cable attached to PG-1500 or
PG~2000 to connect it.

Set RTS to RTSN, except for the Pro-typer.
Handshaking is divided into hardware handshaking and
software handshaking. Channel 1 is shared by both
hardware handshaking and software handshaking.
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{(11)

For channel 2, hardware handshaking can be switched
to software handshaking and vice versa by a command.
Adjust the handshaking to suit the device connected.
Adjust the baud rate to that for a device connected.

o Target probe

Connect the ground clip of the target probe to the
signal ground line of the target system.

o External sense clip

Connect the external sense clip only to the
TTL-level signal line.

Execution examples

The execution examples in Chapter 3 in Software

Instruction Manual are given below.

In these examples, data input from the keyboard is

underlined.
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A>IE78310 <er>
XX:XX:XX A:IE78310.CMD

IE-78310 CONTROLLER {MD-086/116 SERIES) Vx.x [Dd Mmm Yy]

Copyright (C} 1985 by NEC Corporation

Do you want to use COMMAND LINE EDITOR (Y or N) : Y <cr>

Window off !
Select port NO. (1 to 4) : 1 <cr>
IE-78310A Monitor Vx.x [Dd Mmm Yy]
Copyright (C) 1985 by NEC Corporation

Power on target system (Y/N) Y <cr>
Create new set up mode (Y or N¥) : N <cr>
Internal ROM size (4K,8K,18K) = 8K <cr>

Tracer initialize (Message indicating trace memory initialization)
Breaker initialize (Message indicating initialization of break

condition and others)
Do you have Memory Board on IE-78310A?7 (Y/N)= N <cr>
1>CLK I <cr>
1>RES <cr»>
1>MAP <cr>
C000-1FFF R/0  2000-FDEF Non
1>MAP W 2000,0FDFF <cr»>
1>MAP <cr>
0000-1FFF R/0  2000-FDFF R/W
1>MEM F 0,1FFF 00 <cr>
1>L0OD SORT <cr>
object load complete
symbol table loading
MODULEQ1 1oad complete
1>LOD SORT.HEX C <cr>
object load complete
1>SYM K <cr>
1>LOD SORT.SYM S <cr»>
symbol table loading
MODULEGL load complete
1>MEM D 100,12F <ecr>
0100 3A 20 01 3A 21 00 20 4A 9F 21 80 08 BF 20 00 00
0110 00 00 14 FB B8 00 67 42 FE D8 88 E8 59 16 S5F 83
0120 07 81 05 16 34 55 26 20 26 21 14 DA 00 00 00 00
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1>MEM D 100 <cr>
0100 34 20 01
0110 GO 00 14
0120 07 81 05
0130 00 0C 00
0140 00 0G 00
0150 00 00 00
0160 00 00 00
0170 00 Q0 Q0
0180 00 00 00
0190 00 00 00
01A0 00 00 00
1>MEM D <cr>
01BO 00 00 00
G1Co 00 40 00
01D3 00 00 00
01EQ 00 00 900
01F0 00 00 00
0200 00 00 00
0210 00 00 00
0220 00 00 00
0230 00 00 00
0240 00 00 00
0250 00 00 00
I>MEM <cr>
0260 00 ©0 o0
0270 00 00 606
0280 00 00 00
0290 00 00 00
02A0 G0 00 00
02B0 00 00 00
G2C0 00 04 0o
02D0 00 00 00
02E0 00 00 00
02F0 00 00 00
0300 00 GG 00
1>MAP <cr>
0000-1FFF R/C

3A
FB
16
00
00
00
00
00
60
00
00

00
00
00
GO
00
00
00
00
00
"y
00

00
00
00
00
00
00
00
00
00
00
00

21
B8
34
00
00
Q0
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00

a0
00
00
00
GO
00
00
00
00
00
00

00
00
55
00
00
00
00
00
00
00
00

00
60
00
00
00
00
00
10
00
00
00

0o
00
00
00
00
00
00
a0
00
00
co

20
67
26
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
0

00
00
00
v
00
00
00
00
00
00
00

4A
42
20
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
0o
00
00

00
00
00
00
00
00
00
00
00
G0
00

2000-FDFF R/W
I>MAP K 2000,0FDFF <cr»

1>MAP <cr>
0000~1FFF R/Q
1>MEM D 2000,0FDFF <cr>

2000-FDFF Non

Mapping error

gF
FE
26
00
00
00
00
00
00
00
00

00
00
00
00
00
0o
00
00
00
00
00

00
00
00
00
GO
00
00
00
00
Co
00
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21
D8
21
00
00
0o
00
00
a0
00
00

00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
co
00
00
00
00
00
00

80
88
14
00
00
00
00
00
00
Qd
00

00
00
00
00
00
00
00
00
00
00
00

6o
00
00
00
00
00
00
00
00
00
00

08
E8
DA
00
00
00
00
00
0o
00
00

00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
0o
00
00
00
00

6F
59
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00

00
00
30
00
00
00
00
00
00
00
00

20
16
00
00
00
00
00
00
00
00
00

00
00
00
00
G0
00
00
00
00
00
00

00
00
00
00
00
00
00
co
00
00
00

00
5F
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
oo
00
00
00
Go

00
00
00
00
00
00
00
00
GO
00
00

83
00
00
00
00
00
00
00
00
a0

00
00
00
00
00
00
00
00
Q0
00
00

G0
a0
00
00
00
GO
00
00
00
00
00

----------------

................

................

................

................

................

................

----------------

................

................

................

................

----------------

................

................

................

................

................

................

----------------

................

................

----------------

................

................

................

................

----------------

................

................



1>DAS 100,12B <ecr>

Addr Object

0100 3A 20 01
0103 34 21 00

0106 20 44
0108 9F 21
010A 80 08
010C 6F 20 60

010F 00
01106 00
0111 00
0112 14 FB

0114 B8 00
0116 67 42 FE
0119 D8
011A 88 E8
011C 59
011D 16 &F
011F 83 07
0121 81 05
0123 16 34
0125 55
0126 26 20

0128 26 21
012A 14 DA

1>DAS 100 <cr>
Addr Object

0100
0103

3A 20 01
3A 21 00

01086
0108
010A
010C

20 4A
9F 21
80 08
6F 20 00

Mnemonic

ORG MODULEO1 \ SORT
MODULEO1 \ SORT:

MOV OFE20H, #1H

MOV OFE21H, #0H
MODULEOQL \ COMP:

MOV A,OFE4AH

CMP A,0FE21H

BNZ $CONT

CMP OFE20H, #0H
MODULEO1 \ STOP:

NOP

NOP

NOP

BR $STOP
MODULEOL \ CONT:

MOV R1,#0H

MOVW RP7, #0FE42H

XCH A,RO

ADDW RP7,RP0O

Mov A, [HL+]

CMP A, [HL]

BC SINCI

BZ 3INCI

XCH A, [HL-1

MOV [HL],A

INC OFE20H
MODULEQLN INCI:

INC OFE21H

BR $COMP

END

Mnemonic

ORG MODULEOL1 SORT
MODULEOL™ SORT:

MoV OFE20H, #11

MOV OFE21H, #0H
MODULEO1 \ COMP:

MOV A,QOFE4AH

CHp A,OFE21H

BNZ SCONT

CMP OFE20H, #0H

END
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1>DAS <cr>

Addr Object Mnemonic
ORG MODULEOL\ STOP
MODULEOL \ STOP:
0L0F 00 NOP
0110 00 NOP
0111 00 NOP
0112 14 FB BR $STCOP
MODULEOL \ CONT:
0114 B8 00 MOV RO, #0H
0116 67 42 FE MOVW RP7,#0FE42H
END
1>5Y¥M A SW OFE20 <cr»
I»SYM A I OFE21 <er>
1>SYM A STACK OFE80 <cr>
1>5YM A LIST OFE42 <cr>
1>S5YM A N OFE4A <cr>
1>MEM F OFEQQ,QFETF 0 <cr>
1>MEM C OFE42 <cr>
FE42 00 05 <cr>
FE43 00 03 <cr>
FE44 00 04 <cr>
FE45 00 0A <cr»>
FE46 00 08 <cr»>
FE47 (00 82 <er>
FE48 00 0A <cr>
FE49 00 04 <cr»
FE4A 00 08 <cr»>
FE4B 00 . <er>
1>MEM D OFE20,0FE4A <cr> ,
FE20 00 00 00 00 00 00 00 00 00 00 00 00 00
FE30 00 0G 00 00 00 00 00 00 00 00 00 00 00
FE40 00 00 05 03 04 0A 08 B2 0A 04 08
1>MEM D SW,N <ecr>
FE20 00 00 00 00 00 00 00 00 00 00 00 00 00
FE30 00 00 00 00 0C 00 00 00 00 00 00 00 00
FE40 00 00 05 03 04 0A 08 82 DA 04 08
1>MEM D OFE20,N <cr>
FE20 00 00 00 00 00 00 00 00 00 00 00 00 00
FE3G 00 00 00 00 00 00 00 00 00 00 00 00 00
FE40 00 00 05 03 04 0A 08 82 0A 04 08
1>MEM D SW,OFE4A <cr>
FE20 00 00 00 00 00 00 00 00 00 00 00 00 00
FE30 00 00 00 00 00 00 00 00 00 00 0O DO Q0
FE40 00 00 05 03 04 0A 08 82 0A 04 08
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1>BRA <cr>
A OH,OFFFFH = MODULEOL\ STOP <cr>
V OXXXXXXXKY = <cr>
OPcode fetch
Read Write
Read
¥rite
Read Write by Program
Read by Progran
Write by Program
Read Write by Macro service
Write by Macro service
No Ceondition
C NC = QP <cr>
L 1H = <Cr>
1>BRM BRA <cr>
1>BRM <cr>
BRA <er>
1>REG C PC <cr>
PC 0000
spP FET2
1>RUN B 100 <er>
User-system Vce-ON Emulation start at 0100
Standard break terminated
PC SP  PSW: RBS2 RBS1 RBSO IE S Z RSS AC UF P/V SUB CY

AEAOAOXEODAO
"U"d%wui"ﬂ

23

=
]
—_—

100 <ecr>
OFE80 <cr>

1 %

0112 FE80 0 0 0 0 0 0 0 0 0 0 1 0
RO RL R2 R3 R4 R5 R6 R7 RP4 RPS RP6 RP7
X A ¢ B vP up DE HL

00 00 CB F7T FF FF FF FB FFFF F6FF FFFF  FE43

One step emulation standby Press the ESC key.
1>MEM D SW,N <cr>
FE20 03 00 00 00 00 00 0OCG 00 00 00 00 DO 00 00 00 00 .. .iirivinnunn..
FE3G 00 00 00 00 00 00 00 00 00 00 Q0 00 00 00 00 00 . .o'irrrnnnnnns
FE40 00 00 03 05 04 0A 08 82 0A 04 00 L.
1>MEM C LIST <cr>
FE42 03 D5 <cr>
FE43 05 03 <ecr>
FE44 04 <cr>
FE45 0A <cr>
FE46 08 <cr>
FE4T 82 <cr>
FE48 0A <cr>
FE49 04 <cr>
FE4A 00 08 <cr>
FE4B 08 00 <cr>
FE4C 00 . <cr>
I>REG C PC <er>
PC 0112
SP FE80

100 <er>
. <cr>
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1>RUN T ,6 REG <cr>

User-system Vec-ON Emulation start at 0100
PC SP PSW: RBS2 RBS1 RBSO IE S Z RSS AC UF P/V SUB C(CY
0103 FE80 0 0 0 0 0 0 0 0 ¢ 0 1 0
RO RL R2 R3 R4 R5 RE6 RT RP4 RPS RP6 RP7
X A C B VP up DE HL
g0 00 CB F7 FF FF FF FB FFFF FBFF FFFF FE43
PC SP PSW: RBSZ RBS1 RBSO IE S Z RSS AC UF PB/V SUB CY
0108 FE80D 0 0 0 0 0 0 0 0 0 0 1 0
RO Rl R2 R3 R4 R5 R R7 RP4 RP5S RP6 RP7
X A C B VP up DE HL
00 00 CB FT FF FF FF FB FFFF FEFF FFFF FE43
BC SP  PSW: RBS2 RBS1 RBSO IE S Z RSS AC UF P/V SUB CY
0108 FE80 0 0 0 0 0 0 0 0 0 0 1 0
RO R1 R2Z R3 R4 R5 R6 RT RP4 RP5 RP6 RP7
X A c B VP Up DE HL
00 08 CB F7 FF FF FF FB FFFF F6FF FFFF FE43
PC SP PSW: RBS2 RBS1 RBSO IE S Z RSS AC UF P/V SUB (Y
010A FEBO 0 0 0 ; 0 0 0 0] 0 0 1 0
RO Rl R2Z R3 R4 R5 R6& R7 RP4 RP5 RP6 RP7
X A C B VP UP DE HL
00 08 CB F7 FF FF FF FB FFFF F6FF FFFF FE43
PC SP PSW. RBS2 RBS1 RBSO IE S Z RS AC UF P/V SUB CY
0114 FE80 0] 0 0 0 0 0 0 0 0 0 1 0
RG RL R2 R3 R4 R5 R6 R7 RP4 KPS RP6 RP7
X A C B VP ue DE HL
00 08 CB F7 FF FF FF FB FFFF F8FF FFFF FE43
PC SP  PSW: RBS2 RBS1 RBSO IE S Z RSS AC UF P/V SUB CY
0116 TFE80 0 0 0 0 0 0 0 0 0 0 1 0
RO R1 R2 R3 R4 RS R6 R7 RP4 RP5 RP6 RP7
X A C B VP up DE HL
00 08 CB F7 FF FF FF FB FFFF FBFF FFFF FE43
terminated
Frame Status Address Data Label Mnemonic PO EX
MODULEOL\ CONT: BO FF
0000 0114 Mov RO, #0H
One step emulation standby Press the key.
Frame Status Address Data Label Mnemonic PO EX
0000 0116 MOVW RP7,#LIST
PC SP PSW: RBS2 RBS1 RBSO IE S Z RSS AC UF P/V SUB (Y
0119 FE80 0 0 0 0 0 0 0 ) 0 0 1
RO R1 R2 R3 R4 R5 RE RT RP4 RPS RP6 RP7
X A C B VP Up DE HL
GG 08 CB F7 FF FF FF FB FFFF F&FF FFFF FE42

One step emulation standby Press the ESC key.
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1>ASM MODULEO1l CONT <cr>

0114 MODULED1\ CONT: <cr>

0114 jutels RO, #0H
BR $12C <cr>

1]

14 18
0116 MOVW RP7,#LIST
= ORG 12CH <cr>
012C NOP
= MOV A,1 <cr>
20 21
012EF NOP
= MOV RO, #0H <cr>
B8 00
0130 NOP
= BR $116 <cr>
14 E4
0132 NOP
= END <cr>
1>DAS 114,118 <cr>
Addr Object Mnemonic
ORG MODULEQ1N CONT
MODULEOLN CONT:
0114 14 16 BR $12CH
0118 67 42 FE MOVW RP7,#1LIST
END
1>DAS 12C,131 <cr>
Addr Object Mnemonic
ORG 12CH
012C 20 21 Mov Al
012E BB Q0 MoV RO, #0H
0130 14 E4 BR $116H
END
1>RUN B 100 <cr>
User-system Vec-0ON Emulation start at Q100
Non map area access break terninated
PC SP PSW: RBS2 RBS1 RBSO IE S Z RSS AC UF P/V SUB CY
011D TFEBQO 0 0 0 0 1 0 1 0 1 0 0 1
RO R1 R2 R3 R4 RS R6 R7 RP4 RPS RP6 RP7
X A C B VP Up DE HL
B FE CB F7 FF FF TFB FF FFFF FFF6 FFFF FDOG
One step emulation standby Press ESC key.
1>MEM D SW,N <cr>
FE20 73 BD 00 00 00 00 0O 00 00 00 00 00 00 60 00 00 2

FE30 00 00 0O 00 00 00 00 00 00 00 00 00 G0 00 00 00 .. ....ieiina....

FE4G 00 G0 03 04 05 08 0A DA 04 08 00
1>REG C RSS <cr>»

RSS 1 =0 <cr>
1>REG <cr>
PC SP PSW: RBS2 RBS1 RBSO IE 8 Z RSS
011D FE80 0 0 0 0 1 0 0
RGO R1 R2 R3 R4 R5 R6 RT RP4
X A C B VP
Bb FE (B F7T FF FF FB FF FFFF

A - 28

...........

AC UF p/v SUB CY

Q 1 0 0 1
RP5 RP6 RP7
up DE AL

FFF6 FFFF Fboo



1>ASM 10C <cr»>

G10C CHMP SW, #0H
= BR $132 <cr>
14 24
010E NOP
= NQP <cr»>
00
010F MODULEOL\ STOP: <cr»> NOP
= END <cr>
1>ASM 132 <cr>
0132 NOP
= CMP SW,#0H <cr>
6F 20 Q0
0135 NOP
= BNZ $MODULEOL\ CONT <cr»>
80 DD
0137 NOP
= BR $MODULEOQLN\ STOP <cr>
14 D6
0139 NOP
= END <cr>
1>DAS 10C,10E <cr»>
Addr Object Mnemonic
ORG 10CH
010C 14 24 BR $132H
01CE 00 NOP
END
1>DAS 132,138 <cr>
Addr Object Mnemonic
ORG 132H
0132 &F 20 00 CMp SW, #0H
0135 80 DD BNZ $CONT
0137 14 D& BR $STOP
END
1>DAS MODULEOIL\ CONT <cr>
Addr Object Mnemonic
ORG MODULEQL \ CONT
MODULEOL \ CONT:
0114 14 18 ER $12CH
0116 67 42 FE MOVW RP7,#LIST
0119 D8 XCH A,RO
011A 88 E8 ADDW RP7,RPO
011C 59 Mov A, [HL+1]
011p 16 5F Cup A, [HL]
011F 83 07 BC $INCI
_ EXND
1>MEM F LIST,N 5,3,4,04,8,82,0A,4,8 <cr>

I>BRA A=11F C=0P <cr>
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1>RUN B 100 <cr>

User-system Vec-ON Emulation start at 0100

Standard break terminated

PC SP  PSW: RBSZ2 RBS1 RBSO IE 3 Z RSS

0125 FE8D 0 0 0 0 0 0 0
RO R1 R2 R3 R4 RS R6 R7 RP4
X A C B VP
00 03 B FT FF FF FB FF FFFF

One step emulation standby Press the key.
Frame Status Address Data Label DMnemonic

0000 0125 MoV (HL].,A
0004 VWR FE42 03

EC SP PSW: RBS2 RBS1 RBSO IE S Z RSS

0126 FEBO 0 0 0 0 0 0 0
RO Rl R2 R3 R4 R5 R6 R7 RP4
X A C B VP
60 03 ¢CB F7 F¥F FF FB FF FFFF

One step emulation standby Press the key.
Frame Status Address Data Label Mnemonic
{000 0126 INC SW
0003 RD FE20 01
0004 WR FE20 02
PC SP PSW: RBSZ2 RBS1 RBSO I1E S Z RSS

0128 FE80 0 0 0 0 0 0 0
RO R1 R2 R3 R4 R5 R6 R7 RP4
X A C B VP
60 03 CB F7T FF FF FB FF FFFF

One step emulation standby Press the key.

Frame Status Address Data Label Mnemonic
MODULEQL\ INCI:

0000 0128 INC I

0003 RD FE21 00

0004 WR FE21 01

PC SP PSW: RBS2 RBS! RBSO IE S Z RSS

0124 FESO 0 0 0 0 0 0 0
RO R1 R2 R¥ R4 R5 R6 RT RP4
X A C B VP
60 03 CB F7 FF FF FB FF FFFF

One step emulation standby Press the ESC key.
1>MEM D LIST.LIST+7 <cr>

FE42 03 05 04 0A 08 82 0A 04
1I>MEM D I,I <cr>
FE21 01

A - 30

AC
0

AC

AC

RP5
Up
FFF6

RP5
UP
FFF6

RP5
Up
FFF6

UF
1

PO

BO
UF

PO
BO
BO

BO
UF

P/V SUB CY
0 1 0
RP8 RP7
DE HL
FFFF FE42
EX
¥
P/V  SUB CY
0 1 0
RP6 RPT
DE HL
FFFF FE42
EX
FF
FF
P/V SUB CY
0 1 0
RP6 RP7
DE HL
FFFF FE42
EX
FF
FF
¥F
P/V SUB CY
0 0 0
RPE RP7
DE HL
FFFF FE42



1I>RUN T ,1 <cr»>

User-system Vcc-0ON Emulation start at 0124
terminated
Frame Status Address Data Label Mnemonic
0000 0124 BR $COMP
PC SP PSW: RBS2 RBSI RBSO IE S Z RBS AC
0106 FE80 0 0 0 0 0 0 0 0
RO RI RZ RK3 R4 RS R R7 RP4
X A C B VP
00 03 CBR F7T FF FF FB FF FFFF

One step emulation standby Press the <cr> key.
Frame Status Address Data Label Mnemonic
MODULEO1 \ COMP:
0000 0106 Moy AN
0003 RD FE4A 08
PC SP PSW: RBS2 RBS1 RBSO IE S Z RSS AC

0108 FE80 0 0 0 0 0 0 Q 0
RO R1 R2 R3 R4 RS R6 R7 RP4
X A C B VP
00 08 CB F7 FF FF FB FF FFFEF

One step emulation standby Press the ESC key.
1>BRA A=MODULEOQL\ INCI C=0P <cr>
1>RUN B <cr>

User-system Vcc-ON Emulation start at 0108
Standard break terminated
PC SP PSW: RBS2 RBS1 RBSQ IE S Z RSS AC
0108 FE8D 0 0 0 0 0 0 0 0
RO R1 R2 R3 R4 R5 R6 R7 RP4
X A C B VP
01 04 CB F7 FF FF FB FF FFFF

One step emulation standby Press the ESC key.
1>MEM D I,I <cr>
FE21 02
1>MEM D LIST,LIST+7 <cr>
FE42 03 04 05 0A 08 82 0A 04
I>RUN T ,1 <cr>
User-system Vecc~0ON Emulation start at 01086
terminated
Frame Status Address Data Label Mnenmonic
MODULEQL \ COMP:
0000 0106 MoV AN
0003 RD FE44A 08
PC SP  PSW: RBS2 RBS1 RBSO IE S Z RSS AC

0108 FE80 0 0 0 0 0 0 0 0
RC Rl R2Z R3 R4 RS R6 RT RP4
X A C B VP
01 08 CB F7 FF FF FB FF FFFF

One step emulation standby Press the ESC key.
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RPS
UP
FFE6

U

RP&
Up
FFF6

F
1

PO

PO
BO

PO
BO

BO

EX

P/V SUB CY
0 0 a
RP6 RP7
DE HL
FFFF FE42
EX

FF

FF

P/V  SUB CY
0 1 0
RP& RPT
DE HL

FFFF FE42

P/V SUB CY
0 0 0
RP6 RP7

DE HL

FFFF FE43

cccccccc

EX
FF

F¥

P/V  SUB CY
0 0 0
RP& RP7
DE HL

FFFF FE43



1>RUN B <cr>

User-system Vce-0ON Emulation start at 0108
Standard break terminated
PC SP PSW: RBS2 RBS1 RBS0O IE S Z RSS AC UF P/V
0106 FES8Q 0 0 0 0 ¢ 0 0 0 1 0
RO R1 RZ R3 R4 RS R& R7 RP4 RPS RP6
X A C B VP up DE
02 05 8 F¥7T FF FF FB FF FFFF FFFé FFFF

One step emulation standby Press the ESC key.
I>MEM D I,T <er>

FE21 03
1>MEM D LIST,LIST+7 <cr>

FE42 03 04050408820404 L.

1>BRA A=MCDULEQ1 \ STOP 132 C=QP <cr>
1>RUN B <cr>
User-system Vecg-ON Emulation start at 0106
Non map area access break terminated
PC SP PSW: RBS2 RBS1 RBSQO IE S Z RSS AC UF PB/V
0

011D FE8O 0 0 0 0 1 0 1 0 1
RO Rl R2 R3 R4 R5 R6 RT RP4 RP5 RPS
X A C B VP up DE
BDb FE CB F7 F¥¥ FF FF FF F6FF FFFF FFFF

One step emulation standby Press the ESC Key.
1>MEM B LIST,N <cr»>

FE42 03 04 0508 GA QA 04 0800  Liaa.,
1>REG € RSS <cr>
RSS 1=20
1>REG <c¢r>
PC SP PS¥W: RBS2 RBS1 RBSO IE S Z RSS AC UF P/V
011D FE80 0 0 0 0 1 0 0 0 1 0
RO R1 R2 R3 R4 R5 R& RT RP4 RP5 RP8
X A C B VP UP DE
BD FE CB Fr FF FF FF FF FBFF FFF6 FFFF

1-MEM F LIST,N 5,3,4,04,8,82,04,4,8 <cr>
1>DAS 126,128 <cr>

Addr Object Mnemonic
ORG 126H
0126 26 20 INC SW
MODULEO1\ INCI:
0128 26 21 INC 1
0124 14 DA BR $COMP
END

1>BRA A=128 C=0P <cr>
1>RUN B 100 <cr>
User-system Vce-ON Emulation start at 0100
Standard break terminated
PC SP PSW: RBS2 RBS1 RBSO IE 3 Z R8S AC UF  P/V

012A TFE80 0 0 0 0 Q 0 4] 0 1 0
R0 RL RZ R3 R4 R5 R6 RT RP4 RP5 RP6
X A C B VP UP DE
00 038 CB FT FF FF FF FF F6FF FFFF FFFF

One step emulatlon standby Press the ESC key.
I>MEM D I,1 <cr>
FE21 01

A - 32

SUB CY
0 1
RE7
HL
FE45

.

SUB CY
0 1
-RP7

FDOO

..

SUB CY
0 1
RP7
HL
FDoo

SUB CY
] 0
RP7
HL
FE42



1>MEM D LIST,LIST+7 <cr> .
FE42 03 0504 0A0G8 0404 o

I>RUN T ,1 <cr>
User-system Vcc-ON Emulation start at 0124
terminated

Frame Status Address Data Label Mnemonic PO EX

0000 012A BRC $ComMp

PC SP PSW: RBSZ2 RBS1 RBSO IE S Z RSS AC UF Pp/Vv SUB CY

0106 TFERO 0 0 0 0 0 0 0 0 1 0 ¥ 0
RO RL R2Z R3 R4 R5 R6 RTY RP4 RPS RP6 RP7
X A C B VP Up DE HL
000 03 CB F7 FF FF FF TFF FB6FF FFFF FFFF FE42

One step emulation standby Press the ESC key.
1>RUN B <ecr>
User-system Vece-0N Emulation start at 0106
Standard break terminated
PC SP PSW: RBS2 RBS1 RBSO IE ) Z R8S AC UF P/V SUB (Y

0124 FE80 0 0 0 0 0 0 ] 0 1 0 0 0
RO RI R2 R3 R4 R5 R6 R7 RP4 RPS RP& RP7
X A C B VP uP DE HL
01 04 CB F7 FF FF FF FF FEFF FFFF FFFF FE43

One step emulation standby Press the ESC key.
I>MEM D I,I <cr>

FE21 02
1>MEM D LIST,LIST+7 <cr>
FE42 03 04 0504088204004 ...,
I>RUN T ,1 <cr>
User-system Vce-ON Emulation start at 0124
terminated
Frame Status Address Data Label Mnemonic PO EX
0000 012A BR SCOMP
PC SP PSW: RBS2 RBS1 RBSC IE S Z RSS AC UF P/V SUB CY
0106 FE80 0 0 0 0 0 0 0 0 1 0 0 0
RO R1I R2 R3 R4 R5 R6 RT RP4 RPS RP6 RP7
X A C B VP Up DE HL
01 c4 C€B F7 FF FF FF FF F8FF FFFF FFFF FE43
One step emulation standby Press the ESC Kkey.
1>RUN B <cr»> User-system Vcc-ON Emulation start at 0106
Standard break terminated
PC SP PSW: RB3S2 RBS1 RBSO IE S Z RSS AC UF P/V SUB CY
0i2A FE80 0 0 0 0 0 0 0 0 i 0 0 0
RO R1I R2 R3 R4 BR5 R R7 RP4 RP5 RP6 RP7
X A C B VP Up DE HL
03 08 CB F7 FF FF FF FF F6FF FFFF FFFF FE45

One step emulation standby Press the ESC key.
1>MEM D I,I <cr>

FE21 04
1>MEM D LIST,LIST+7 <cr>»

FE42 g3 0405080482004 L.
I>MEM D SW,SW <cr>

FE20 04
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1>ASM 135 <cr>
0135 BNZ SCOMP
BNZ $MODULEQL\ SORT <cr>

80 C9
0137 BR $STOP
= END <cr>
1>DAS 135,136 <cr>

Addr Object Mnemonic
ORG 1354

0135 80 C9 BNZ $SORT
END

I>MEM F LIST,N 5,3,4,0A,8,82,04,4,8 <cr>
I>TRM ALL <cr>

1>BRA A=MODULEQ1\ COMP L=9 C=0P <cr>
1>RUN B 100 <ecr>

User-system Vcec-0N Emulation start at 0100

Standard break terminated

PC SP PSW: RBSZ2 RBS1 RBSO IE 3 Z RSS AC UF P/V

010A TFE80 0 0 0 0 0 0 0 1 1 1
RO Rl R2 R3 R4 RS R6 RT RP4 RP5 RPS
X A C B VP Up DE
or 82 CB F7T FF FF FF TFF FBFF FFEF FFFF

One step emulation standby Press the ESC key.
1>MEM D N,N <cr>

FE4A B2
1>MEM D I,I <cre>
FE21 08

1>MEM D LIST,LIST+7 <cr>

FE42 03 04 05 08 0A0OA 0408 ...

1>TRD I ALL <cr>
Frame Status Address Data Label Mnemonic
MODULEOL \ SORT:

0000 0100 MOV SW,#1H
0004 WR FE20 01
0003 0103 Mov I,#0H

0008 WR FE21 00
MODULEOL \ COMP:

0007 0106 Mov AN

0011 RD FE4A 08

0010 0108 CHMP AL

0014 RD FE21 00

0013 0104 BNZ SCONT
MODULEOL\ CONT:

0018 0114 BR $12CH

0022 012C MOV AT

0025 RD FE21 00

0024 012E MOV RO, #0H

0027 0130 BR $116H

0031 0118 MOVW RPT, #LIST

0034 0119 XCH A,RQ

0035 011A ADDW RP7,RPO

0037 011C MoV A, [HL+]

0041 RD FE42 05

0038 011D cMp A, [HL}

A - 34

SUB CY

1

RP7
HL
FE49

0



0043
0040
0044
0046
0050
0051
0048
0054
0049
0055
0056

0053
0059
0060
0058

0064
0067
0066
0070
0069

0074
0078
0081
0080
0083
0087
0090
0091
0093
0097
0094
0099
0096
0100
0102
0106
0107
0104
0110
0105
0111
0112

0109
0115
0116
0114

0120
0123
0122

RD

RD
WR

WR
RD
WR

RD
WR

RD

RD

RD

RD
WR

WR
RD
WR

RD
WR

RD

FE43
011F
0121
0123
FE43
FE43
0125
FE42
01286
FE20
FE20

0128
FE21
FE21
012A

0106
FE4A
0108
FE21
J10A

0114
012C
FE21
012E
0130
0116
0119
011A
g11cC
FE43
011D
FE44
Q0I1F
0121
0123
FE44
FE44
0125
FE43
0126
¥E20
FE20

0128
FE21
FE21
012A

0106
FE4A
0108

03

03
05

03
01
02

00
01

08

01

0

05

04

04
g5

04
02
03

01
02

08

BC
BZ
XCH

Mov

INC

MODULEOL\ INCI:
INC

BR
MODULEOL\ COMP:
Mov

CMP

BNZ
MODULEOL \ CONT:
BR

MOV

MoV
BR
Movw
XCH
ADDW
Mov

CiPp
BC
BZ
XCH
MoV
INC

MODULEOL\ INCI:
INC

BR
MODULEOL \ COMP:
MOV

Ccmp

A - 35

$INCI
$INCI
A, [HL-]

SCOMP
AN
Al
SCONT

$12CH
AL

RO, #0H
$116H
RP7,#LIST
A,RO
RP7,RPO
A, [HL+]
A, [HL]
$INCI
$INCI
A, [HL-]
[HLI,A

SW

$COMP
AN

AL



0126
0125

0130
0134
0137
0136
0139
0143
0146
0147
0149
0153
0150
0155
0152

0158
0161
0162
0160

0166
0169
0168
0172
0171

0176
0180
0183
0182
0185
0189
0192
0193
0195
0159
0196
0201
0198
0202
0204
0208
0209
0206
0212
0207
0213
0214

0211
0217
0218

RD

RD

RD

RD

RD
WR

RD

RD

RD

RD

RD
WR

WR
RD
WR

RD
WR

FE21
0104

0114
012C
FE21
012E
0130
0116
0119
011A
011¢C
FL44
011D
FE45
011F

0128
FE21
FE21
012A

0108
FE4A
0108
FE21
010A

0114
012C
FE21
012E
0130
0116
0119
011A
011¢
FE45
011D
FE46
011F
0121
0123
FE46
FE46
0125
FE45
0126
FE20
FE20

0128
FE21
FE21

02

02

05

0A

02

08

03

03

0A

08

08
0A

08
03
04

03
04

BNZ
MODULEO1\ CONT:
BR

MoV

MoV
BR
MOVW
XcH
ADDW
Mov

CMP

BC
MODULEOL \ INCI:
INC

BR
MODULEOL1\ COMP:
MoV

CMP

BNZ
MODULEOL\ CONT:
BR

MoV

MoV
BR
MOVW
XCH
ADDW
MoV

Cmp
BC
BZ
XCH
Mov
INC

MODULEO1\ INCI:
INC
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$CONT

$12CH
AT

RO, #0H
$116H
BP7, #LIST
A,RO
RP7,RPO
A, [HL+]
A, [HL]
$INCI

I

$COMP
AN
Al
SCONT

$12CH
AL

RO, #0H
$116H
RPT,#LIST
ALRD
RP7,RPO
A, [HL+)

A, [HL]
$INCI
$INCI
A, [HL-]
[HL],A

SW

I



02186

0222
0225
0224
0228
0227

0232
0236
0239
0238
0241
0245
0248
0249
0251
0255
0252
0257
0254

0260
0283
0264
0262

0268
0271
0270
0274
0273

0278
0282
0285
0284
0287
0291
0294
0295
0297
0301
0298
0303
0300
0304
0306
0310
0311
0308
0314
0309
0315

RD

RD

RD

RD

RD

RD
WR

RD

RD

RD

RD

RD

RD
WR

WR

RD

012A

01086
FE4A
0108
FE21
0104

0114
012C
FE21
012E
0130
0l16
0119
011A
011C
FE46
011D
FE47
011F

0128
FE21
FEZ21
012A

0106
FE4A
0108
FE21
010A

0114
012C
FE21
012E
0130
0116
0118
0114
011C
FE47
011D
FE48
011F
0121
0123
FE48
FE48
0125
FE47
0126
FE20

08

04

04

DA

82

04
a5

08

05

05

82

0A

OA
82

0A

04

BR $COMP
MODULEO1 \ COMP:

Mov AN

CMP AT

BNZ SCONT
MODULEO1 \ CONT:

BR $12CH

MOV Al

MOV RO, #0H

BR $116H

MOV RP7,#LIST

XCH A,RO

ADDW RP7,RPO

Mov A, [HL+]

CMP A, [HL]

BC $INCI
MODULEOI\ INCI:

INC I

BR SCOMP
MODULEO1\ COMP:

MOV AN

CMP AT

BNZ SCONT
MODULEO1\ CONT:

BR $12CH

nov Al

MOV RO, #0H

BR $116H

MOVW RP7,#LIST

XCH A,RO

ADDW RP7,RPO

MoV A, [HL+]

CHMP A, [HL]

BC $INCY

BZ $INCI

XCH A, [HL-]

MOV [HL],A

INC SW
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0316

0313
0319
Q320
0318

0324
0327
0326
0330
0329

0334
0338
0341
0340
0343
0347
0350
0351
0353
0357
0354
0359
0356
0360
0362
0366
0387
0364
4370
0365
0371
0372

0369
0375
0376
0374

0380
0383
0382
0386
0385

0390
0394
0397
0396
0399
403
0406

WR

RD
WR

RD

RD

RD

RD

RD

RD
WR

WR
RD
WR

RD
WR

RD

RD

RD

FE20

0128
FE21
FE21
0124

0106
FE4A
0108
FE21
010A

0114
012¢
FE21
012E
0130
0116
0119
0114
011€C
FE48
011D
FE49
O011F
0121
0123
FE49
FE49
0125
FE48
0126
FE20
FE20

0128
FE21
FE21
0124

0106
FE4A
0108
FE21
010A

0114
012C
FE21
012E
0130
0116
0119

05

05
086

08

08

06

82

04

04
82

04
05
06

06
07

08

07

07

MODULEOL\ INCI:
INC

BR
MODULEOL\ COMP:
MOV

CMP

BNZ
MODULEQOL \ CONT:
BR

MOV

MoV
BR
MOVW
XCH
ADDW
MOV

CcMpP

BC
BZ
XCH

nov

INC

MODULEO1\ INCI:
INC

BR
MODULEQ1\ COMP:
Mov

cmMp

BNZ
MODULEO1\ CONT:
BR

Mov

Mov
BR
MOVW
XCH

A ~ 38

I

s$comp
AN
AL
$CONT

$12CH
Al

RO, #0H
$116H
RP7,#LIST
A,RO
RPT,RPO
A, [HL+]
A, [HL]
$INCI
$INCI
A! [HL_]
{HL1,A

SW

SCOMP
AN
AT
SCONT

$12CH
Al

RO, #0H
$116H
RP7,#LIST
A,RO



0407
0409
0413
0410
0415
0412
0416
0418
0422
0423
0420
0428
0421
0427
0428

0425
0431
0432
0430

0436
0439
0438
(0442

RD

RD

RD
WR

WR
RD
WR

RD
WR

RD

RD

011A
011C
FE49
011D
FE4A
011F
0121
0123
FE4A
FE4A
0125
FE49
0126
FE20
FE20

0128
FE21
FE21
0124

0106
FE4A
0108
FE21

1>DAS 106,109 <cr>

Addr Object

ADDW RP7,RFD
Mov A, [HL+]

82
CHMP A, [HL]
08
BC $INCI
BZ $INCI
XCH A, [HL-]
08
82
MOV [HL],A
08
INC SW
06
o7
MODULEQL N\ INCI:
INC I
07
08
BR $COMP
MODULEO1N\ COMP:
MoV AN
B2
CMP AL
08
Mnemcnic

ORG MODULEQ1 \ COMP
MODULEOL\ COMP:

0106 20 4A MOV AN
0108 9F 21 CMP AT
END
1>ASM 108 <cr>
0108 MODULEQLN\ COMP: <cr>
0106 MoV AL
= BR $139 <cr>
14 31
0108 CMP AT
= END <cr>
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1>ASM 139

0139 NOP
= MOV A,N <cr>
20 44
013B NOP
= DEC R1 <er>
C9
013C NOP
= CMP A,TI <cr>
gF 21
013E NOP
= BNZ $MODULEO1\ CONT <cr>
80 D4
0140 NOP
= BR $10C <cr>
14 CA
0142 NOP

= END <cr>
1>ASM MODULEO1\ SORT <cr>
0100 MODULEOL\ SORT:
0100 MoV SW,#1H
= MOV SW,#0H <cr>
3A 20 00
0103 MoV 1,#0H
= END <cr>
1>8YM € LIST QFE22 <cr>
1>5YM C N OFE2A <cr>
1>5YM E STACK <er>
I>MEM C 117 <cr>
0117 42 22 <er>
0118 FE . <cr>
1>MEM C 13A <cr>
013A 4A 2A <cr»>
013B C9 . <cre»
1>DAS 100,141 <cr>
Addr Object Mnemonic
ORG MODULEQL\ SORT
MODULEOL1 \ SORT:

0100 3A 20 00 MOV SW,#0H
0103 3A 21 00 MOV I,%#0H
MODULEO1 \ COMP:
0106 14 31 BR $13%H
0108 9F 21 CMp AL
010A B0 08 BNZ SCONT
010C 14 24 BR $132H
010E 00 NOP
MODULEOL \ STOP:
010F 00 NOP
0110 00 NOP
0111 00 NOP
(0112 14 FB BR $STOP
MODULEO1 \ CONT:
0114 14 18 BR $12CH
0116 67 22 FE MOVW RP7,#LIST
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0119 D8 XCH A,RO

011A 88 E8 ADDW RP7,RPO
011C 59 Moy A, [HL+]
011p 16 5F CMP A, [HL]
011F 83 07 BC $INCI
0121 81 05 BZ $INCI
0123 16 34 XCH A, [HL-}
0125 55 Mov [HL].A
0126 26 20 INC SW
MODULEOL \ INCI:
0128 26 21 INC I
0124 14 DA BR scomp
012¢ 20 21 Mov AT
012E B8 00 Mov RO, #0H
0130 14 E4 BR $116H
0132 6F 20 00 CMP SW, #0H
0133 80 C9 BNZ $SORT
0137 14 D6 BR $STOP
0139 20 2A MoV AN
013B €9 DEC R1
013C 9F 21 CHMP AT
013E 80 D4 BNZ S$CONT
0140 14 CA BR $10CH
END

1>MEM F LIST,N 5,3,4,0A,8,82,0A,4,8 <cr>
1>BRA A=MODULEQ1\ STOP C=0P <cr>
1>RUN B 100 <cr>
User-system Vce-ON Emulation start at 0100
Standard break terminated
BC SP PSW: RBS2 RBS1 RBSO IE S yA RSS AC UF P/V SUB (¥

0112 FE80 0 0 0 0 0 1 0 0 1 0 1 0
RO R1 R2 R3 R4 R5 R6 RTY RP4 RP5 RP6 RP7
X A C B VP Up DE HL
06 07 CB F7 FF FF FF FF F6FF FFFF FFFF FE29

One step emulation standby Press the ESC key.
1I>MEM D LIST,LIST+7 <cr>

FE22 03 04 04 02 G8B 0A QA B2 o,
1>MEM D N,N <cr>

FE2A 08
1>MEM D SW,1 <cr>

FE20 00 07
1>SAV SORTOI1.HEX 100,141 <cr>

object save complete
1>VRY SORTO1.HEX <cr>

object verify complete
1>
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APPENDIX B

This appendix describes how the system software for use under
CP/M-86, MS-DOS, and PC DOS'™ differs from that designed for use
under MD-086/116 when a host computer other than the MD Series
(PC-9800 Series, IBM PC/AT) is used.

Appendix B is divided into three parts:

Part 1I: System Software for PC-9800 Series (CP/M-88)
Part 11: System Software for PC-9800 Series (MS-D0S)
Part I11: System Software for IBM PC/AT (PC DOS)

When a series or model name, listed in the left-hand column of
the table bhelow, appears in this manual, it should be substituted
with the corresponding series or model name listed on the right.

PC-9800 —> PC-9800 Series
IBM PC Series —> IBM PGC/AT

IBM PC

IE-78310-R —> IE-78310A-R



PART I SYSTEM SOFTWARE FOR PC-9800 SERIES (CP/M-86)



CHAPTER 1 OVERVIEW
The system software runs under CP/M-86 on the PC-9800 Series, and
enables the PC-9800 Series to provide the same development
environment as that supported by the conventional MD-088/118
Series.
This instruction manual describes how this software differs from
the system software for the MD-086/118 Series, distributed with
the IE-78310-R. For details of the commands, refer to the
instruction manual provided with the IE-78310-R.

1.1 System Configuration

To run the system software, the system must be configured

as follows.

(1) Host computer

PC-9800 Series, other than PC-98XA

{2) Operating system (0S)

CP/M-86 V1.1, or CP/M-86 V1.1, Japanese language
version

{3) Console

Keyboard and CRT display unit provided with the PC-8801

(4) Connection with the IE-78310-R

R§-232-C interface built into the PC-9801 main unit



1.2 System Software Distribution
(1) File names
The system software includes the following files:

IE78310.CMD (Main system software for the
PC-9800 Series)

IE78310.0V1
IE78310.0V2 i]—— {System software overlay files)

JE78310.HLP
{2) Distribution media

8" 2D (Product name: uSBA1IE78310-P01)
5" 2HD (Product name: uSBA10IE78310-P01)



CHAPTER 2 CONNECTION

This chapter describes how to connect the PC-9801 to the
IE-78310-R.

{1) Turn off the power of the PC-9801 and IE-78310-R.

(2) Set CH1 on the IE-78310-R as shown in Figure 2-1.
Then, set the following:
Baud rate: 9800 bps
Mode: Modem
RTS: Standard

(3} Connect the standard RS-232-C interface on the back of the
PC-8801 main unit to CH1 of the IE-78310-R, using the cable
supplied with the IE-78310-R.

(4) Turn on the power of the PC-9801 and IE-78310-R.

Fig. 2-1 Setting CH1l

CHANNEL1 \
BAUDRATE
MODE RTS SELECT
MODEM TERMINAL
o
- 13 54
=2 b d kd kg
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CHAPTER 3 STARTING THE SYSTEM SOFTWARE
Start the system software as described below.
(1) Start CP/M-88 on the PC-9801.

(2) Set the RS-232-C channel mode by executing the SPEED
command of CP/M-886.

Set the RS5-232-C channel as follows:
Baud rate: 9600 bps

Character length: 8 bits

Parity: None

Stop bits: 2

XON/XOFF: Either XON or XOFF

(3) Insert the IE78310 system disk into a floppy drive.
(4) Perform a warm boot by pressing Ctrl-C.

(5) Change the current drive to that into which the IET8310
system disk is inserted.

(6) Key in "IE78310 <cr>". Then, the system software starts.



An example of starting the system software is given below.
In this example, the SPEED command is entered from drive A, and
the IE78310 system disk is in drive B.

Prompt when CP/M-B6 starts

l r—————Executes the SPEED command.

A>SPEED <cr> Displays the current mode
SPEED VYersicon X.X * of the RS$-232C channel.
R3232C-0 XXXX BITS-X PARITY-XXX STOP-X XXXX

Resets the mode Tor
~RS232C-0 5600B]TS-8 PARITY-NONE STOP=2 <CI'>+— | IE-78310-R comnection.
A>T C € Performs a warm boot after the IETB310 system disk
B <er> has been inserted intoc drive B.

L Changes the current drive.
B>ME L Starts the system software.

1E~T8310 CONTROLLER (PC~9800 SERIES) Vx.x [DD ¥mm YY]
Copyright {C) 1985 by NEC Corporation

{E-78310 Monitor Vx.x (DD Mam YY)
Copyright (C) 1985 by NEC Corpmoration

< >
Power on target systen (Y/N) ——"‘“'Y CL For Information about the

Create new set up mode (Y or M) | N <er>

s e setting of this portion,
Internal ROM size (4K,8K,16K) = 8K <cr> refer to Chapter 3 of
Tracer initialize "IE-783LlCA-R User's Manual,

Breaker initialize Software (EEU-637}."

Do you have Memory Board on 1E-78310 ? (Y/N) = N <cr>
0>

Even when the IE-78310-R is connected, the following indication
will appear if there is an RS-232-C interface mismatch between
the IE-78310-R and PC-9801:

No connect!

Abort (Y/N):

In this case, type "Y" to abort connection to the IE78310 and
return to CP/M-88. Then, by executing the SPEED command, match
the mode setting with that of the RS-232-C interface of the IE-
T8310-R.



CHAPTER 4 NOTES ON USE

When using the IE78310 with CP/M-86 running on the PC-9801,
pay particular attention to the following.

4.1 Terminating the IET8310
4.1.1 RS-232-C mode alteration

The changed RS-232-C interrupt mode is used in the IE-
78310. So, reset the RS-232-C channel mode by executing
the SPEED command when the RS-232-C channel is to be used
with another application program after the IE78310 is
terminated.

When, however, the IE78310 is to be reexecuted after being
terminated once, the SPEED command'need not be executed.

4.1.2 EKey code alteration
The changed key codes are used for keys, DEL, <—, and —>,
in the IE78310. When the default key codes are needed for
these keys after terminating the IE78310, reset the key

codes by using suitable supported key commands.

The following key codes are set when the IE78310 is

terminated:
DEL: 7FH
<— : 1DH
—> : 1CH



CHAPTER 5 DIFFERENCES FROM SYSTEM SOFTWARE RUNNING UNDER
MD-088/118

The I1IE78310 for CP/M-86 running on the PC-9801 differs from
the IE78310 for MD-086/116, as described below.

(1)

(2)

The console detach/attach function is not supported.

The console detach/attach function is a Concurrent CP/MTM
function. CP/M-86, running on the PC-9801, is a single-task
operating system. Therefore, this function is not
supported.

Channel number setting is not required.

With the MD-0868/116, four RS-232-C channels are provided as
standard, and up to eight RS$-232-C channels can be used.

The PC-9801, however, allows only one RS§8-232-C channel to be
used (as standard). Only this one standard channel is used,
eliminating the need for channel number setting.



PART II SYSTEM SOFTWARE FOR PC-9800 SERIES (MS-DOS)

B - 10



CHAPTER 1 OVERVIEW
The system software runs under MS-DOS on the PC-9800 Series, and
enables the PC-9800 Series to provide the same development
environment as that supported by the conventional MD-086/1186
Series.
This instruction manual describes how this software differs from
the system software for the MD-088/118 Series, distributed with
the IE-78310-R. For details of the commands, refer to the
instruction manual provided with the IE-78310-R.

1.1 System Configuration

To run the system software, the system must be configured

as follows.
(1) Host computer

PC-9800 Series, other than PC-898XA
(2) Operating system (0S)

MS-DOS V3.30/3.30A/3.30B/3.30C/3.30D/5.00(Note)/
5.00A(Note)

Note: The task swapping function of V5.00 and V5.00A
cannot be used with the system software.

(3) Console
Kevboard and CRT display unit provided with the PC-9801
(4) Connection with the IE-78310-R

RS-232-C interface built into the PC-9801 main unit
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1.2 System Software Distribution

(1) File names

The system software includes the following files:

IET8310.COM (Main system software for the PC-
9800 Series)

IE78310.0M0

IE78310.0V1

IE78310.0V2

IE78310.HLP

{System software overlay files)

(2) Distribution media
8" 2D (Product name: uS5A1TE78310-P01)

5" 2HD (Product name: uS5A10IE78310-P01)
3.5" 2HD ({(Product name: uS5A13IE78310)
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CHAPTER 2 CONNECTION

This chapter describes how to connect the PC-9801 to the
IE-78310-R.

{1) Turn off the power of the PC-9801 and IE-78310-R.

(2) Set CH1 on the IE-78310-~R as shown in Figure 2-1.

Then, set the following:
Baud rate: 9600 bps
Mode: Modem

RTS: Standard

Connect the standard RS-232-C channel on the back of the

(3)
PC-9801 main unit to CH1l of the IE-78310-R, using the cable
supplied with the IE-78310-R.

(4) Turn on the power of the PC-9801 and IE-78310-R.

Fig. 2-1 Setting CH1

CHANNELT? \
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CHAPTER 3 STARTING THE SYSTEM SOFTWARE
Start the system software as described below.
(1) Start MS-DOS on the PC-9801.

(2) Set the RS-232-C channel mode by executing the SPEED
command of MS-DOS.

Set the RS-232-C channel as follows:
Baud rate: 9800 bps

Character length: 8 bits

Parity: None

Stop bits: 2

XON/XOFF: Either XON or XOFF.

(3) Insert the IE78310 system disk into a floppy drive.

(4) Change the current drive to that into which the IE78310
system disk is inserted.

(5) Key in "IE78310 <cr>", Then, the system software starts.

B - 14



An example of starting the system software is given below.
In this example, the SPEED command is entered from drive A, and
the IE78310 system disk is in drive B.

Prompt when MS-DOS starts
l r———-Executes the SPEED command.

A>SPEED <¢r> < Displays the current mode
SPEED Version X.X of the RS5-232C channel.
RS232C-0 XXXX BITS-X PARITY-XXX STOP-X XXXX Resets the mode for
-RS232C~0 9600 BITS-8 PARITY-NONE STOP-2 <(3r>.+“J IE-78310-R connection.
AR, <Qr> Changes the current drive after the IE78310 system
disk has been inserted into drive B.

B>lEZ§§lQ—jggzzi L starts the system software.

[E~78310 CONTROLLER (PC-9800 SERIES) Vx.x [DD Mmm YY]
Copyright (C) 1985 by NEC Corporation

[E-78310 Menitor Vx.x £DD Mmm YY
Copyright (C) 1985 by NEC Corporation

Power on target system (Y/N} Y <cr> For Information about
Create new set up mode (Y or N) | N <er> the setting of this
Internal ROM size (4K,8K,18K) = 8K <cr> gﬁrtion.areger to

e e : apter o] :
Tracer initialize "IE-T8310A-R User's
Breaker initialize Manual, Software
Do vou have Memory Board on [E~78310 7 (Y/N) = N <cr> (EEU-637) ."

0>

Even when the IE-78310-R is connected, the following indication
will appear if there is an RS$8-232-C interface mismatch between
the IE-78310-R and PC-9801:

No connect!

Abort (Y/N):

In this case, type "Y" to abort connection to the IE78310 and
return to MS-D0OS. Then, by executing the SPEED command, match
the mode setting with that of the RS-232-C interface of the IE-
78310-R.
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CHAPTER 4 NOTES ON USE

When using the IE78310 with MS-DOS running on the PC-9801,
pay particular attention to the following.

4.1 Terminating the IE78310

4,.1.1 RS~-232-C mode alteration

The changed RS$-232-C interrupt mecde is used in the I1E-
78310. So reset the RS5-232-C channel mode by executing
the SPEED command when the RS-232-C channel is to be used
with another application program after the IE78310 is
terminated.

When, however, the IE78310 is to be reexecuted after being
terminated once, the SPEED command need not be executed.

4.1.2 Key code alteration
The changed key codes are used for keys, DEL, <—, and —>,
in the IET8310. When the default key codes are needed for
these keys after terminating the IE78310, reset the key

codes by using suitable supported commands.

The following key codes are set when the IE78310 is

terminated:
DEL: 7FH
<— : 1DH
—> : 1CH

4.2 Using the DIR Command

The DIR command allows only the contents of the current
directory, present when the IE78310 is started, to be
referenced.
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4.3 Using File Manipulation Commands

With a file manipulation command such as LOD, SAV, VRY, LST,
or STR, only the files under the current directory, present
when the IE78310 is started, can be referenced. Files can

be created only under the current directory.

4.4 Creating an STR File

In most cases, an STR file created under MS-DOS should
operate normally. However, if a problem cccurs near the
last line of an STR file, perform the following check.

An STR file is a text file created using an editor.

A fault will occur if any text ends with other than an EQF
code (1AH). Ensure that EOF codes are always present at the
end of any text. Add an EOF code if necessary.

4.5 Control Keys
Some control keys used with the system software differ from

those used with the system software for the MD-086/116.
For details, see Chapter 5.
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CHAPTER 5 DIFFERENCES FROM SYSTEM SOFTWARE RUNNING UNDER
MD-086/116

The IE78310 for MS-DOS running on the PC-9801 differs from
the IE78310 for the MD-086/118, as described below.

(1) The conscle detach/attach function is not supported.

The console detach/attach function is a Concurrent CP/MTM
function. MS-D0S, running on the PC-9801, is a single-task

operating system. Therefore, this function is not
supported.

(2) Channel number setting is not required.

With the MD-088/118, four RS-232-C channels are provided as

standard, and up to eight RS-232-C channels can be used.

The PC-9801, however, allows only one RS-232-C channel to be
used (as standard). Only this one standard channel is used,
eliminating the need for channel number setting.

(3} Some control keys are different.

Two key sequences, Ctrl-C and Ctrl-S, used with the MD-based
system software are used by MS-D0OS itself. So, these Key
sequences cannot be used with the system software for
MS-DOS. Instead, the key sequences listed below are used.

Key sequence Function
+ B (+C) Aborts the system software.
+ T {+8) Suspends command execution.

The key sequences in parentheses are the corresponding MD-based
key seguences,
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PART III SYSTEM SOFTWARE FOR 1BM PC/AT (PC DOS)
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CHAPTER 1 OVERVIEW
The system software runs under PC DOS on the IBM PC Series, and

enables the IBM PC Series to provide the same development

environment as that supported by the conventional MD-086/116
Series.

1.1 System Configuration

To run the system software, the system must be configured
as follows.

(1) Host computer
IBM PC/AT
(2) Operating system (08)
PC DOS V3.10
{3) Console
Keyboard and CRT display unit provided with the IBM PC
(4) Connection with the IE~78310-R

Asynchronous communications adapter, avallable as an
option for the IBM PC
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1.2 8System Software Distribution

{1) File names

The system software includes the following files:

IE78310.C0oM (Main system software for the IBM
PC Series)

IE78310.0M0

IE78310.0V1

TE78310.0V2

IE78310.HLP

(System software overlay files)

(2) Distribution media

8" 2HC (Product name: uS7B10IE78310)
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CHAPTER 2 CONNECTION

This chapter describes how to connect the IBM PC to the
IE-78310-R.

(1) Turn off the power of the IBM PC and IE-78310-R.
{2) Set CH1l on the IE-78310-R as shown in Figure 2-1.
Then, set the following:
Baud rate: 9800 bps
Mode: Modem

RTS: Standard

(3) Set the asynchronous communications adapter as shown in
Figure 2-2.

The system software supports the first serial port (No. 0)
only.

(4) Connect the R$§-232-C interface on the asynchronous
communications adapter of the IBM PC to CH1l of the
IE-78310-R, using the RS-232-C cable for the IBM PC.
(See Figure 2-3.)

(5) Turn on the power of the IBM PC and IE-78310-R.

Fig. 2-1 Setting CH1
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Fig. 2-2 Setting the Asynchronous Communications Adapter
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positioned to the top.

ng
oa

Address 3FsM
3
3FFH

i
100

3

(First serial port)

e

TEas

CXTTITTTITTG
s

Set such that the dot () is
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Fig. 2-3 Cable Connection
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CHAPTER 3 STARTING THE SYSTEM SOFTWARE

Start the system software as described below.
(1} Start PC DOS on the IBM PC.
(2) Set COM1 by executing the MODE command of PC DOS.

Set COM1l as follows:

Baud rate: 9600 bps

Character length: 8 bits

Parity: None

Stop bits: 2

(3) Insert the IE78310 system disk into a floppy drive.

(4) Change the current drive to that into which the IE78310
system disk is inserted. -

(5) Key in "IE78310 <cr>". Then, the system software starts.
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An example of starting the system software is given below.
In this example, the MODE command is entered from drive A, and the
IE78310 system disk is in drive B.

Start the PC DCS system.

Current date is Sat 2-20-1988

Enter new date (nn-dd-yy}: [Enter date] <cr>
Cerrent time is 10:24:16.22

Enter new time: [Enter time] <cr>

The iBM Personal Computer DOS
Version 3.30 {C)Copyright International Business Mzchines Corp 1881, 1987
(C)Copyright Microsoft Corp 1981, 1986

A>MODE COM1mode <cr>
Note
COMI: xxxx.x,%,%.- Changes the current drive to drive B after
A>B. <cr> «——-—— the IE78310 system disk has been inserted
into drive B.
B>1ET8310 <cr> «———— Starts the system software.

[E-78310 CONTROLLER {IBM PC SERIES) Vx.x [DD Mma YY]
Copyright (C) 1986 by NEC Corporation

1E-T8310 Monitor Vx.x [DD Nmm YY]
Copyright (C) 1985 by NEC Corporation

Power on tareget system (Y/N) Y <cr>
Create new set up mode (Y or N): N <cr>
Internal ROM size (4K,8K,18K) = 8K <cr>
Tracer initialize

Breaker initialize
Do you have Memory Board on IE-783107 (Y/N) = N <cr>

0>_

Even when the IE~78310-R is connected, the following indication
will appear if there is an R§-232-C interface mismatch between
the IE-78310-R and IBM PC:

No connect!

Abort (Y/N):

In this case, type "Y" to abort the connection to the IET78310,
and return to PC DOS. Then, by executing the MODE command, match
the mode setting with that of the RS5-232-C interface of the
IE-78310-R.
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Remark: Mode setting (for a baud rate of 9600 bps, no parity, a
data length of 8 bits, and 2 stop bits)

Enter "MODE COM1:96,N,8,2 <cr>"

Stop bits
Data length
Parity

Baud rate
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CHAPTER 4 NOTES ON USE

When using the IE78310 with PC DOS running on the IBM PC, pay
particular attention to the following.

4,1 Creating an STR File

In most cases, an STR file created under PC DOS should
operate normally. However, if a problem occurs near the
last line of an STR file, perform the following check.

An STR file is a text file c¢created using an editor.

A fault will occur if any text ends with other than an EOF
code (1AH). Ensure that EOF codes are always present at the
end of any text. Add an EOF code if necessary.

4.2 Control Keys
Some control keys used with the system software differ from

those used with the system software for the MD-~086/116.
For details, see Chapter 5.
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CHAPTER 5 DIFFERENCES FROM SYSTEM SOFTWARE RUNNING UNDER
MD-0886/116

The IE78310 for PC DOS running on the IBM PC differs from the
IE78310 for the MD-086/116, as described below.

(1) The console detach/attach function is not supported.

The console detach/attach function is a Concurrent CP/MTM
function. PC DOS, running on the IBM PC, is a single-task
operating system. Therefore, this function is not
supported.

(2) Channel number setting is not required.

With the MD-088/118, four RS8-232-C channels are provided as
standard, and up to eight R5-232-C channels can be used.

The IBM PC, however, allows only one RS5-232-C channel to be
used (as standard). Only this one standard channel is used,
eliminating the need for channel number setting.

(3) Some control keys are different.

Two key sequences, Ctrl-C and Ctrl-S, used with the MD-based
system software are used by PC DOS itself. So, these key
sequences cannot be used with the system software for PC

DOS. Instead, the key sequences listed below are used.

Key sequence Function
+B (#+C) Aborts the system software.
+T (+8) Suspends command execution.

The key sequences in parentheses are the corresponding MD-based
key sequences.
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(4) Of the command line edit functions, the addition mode
function cannot be used.
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