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Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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MS-DOS is either a registered trademark or trademark of Microsoft Corporation in the United States and/or other
countries.
PC/AT and PC DOS are trademarks of IBM Corporation.

The IE-78000-R conforms to the standards of VCCI, which restricts radio interference in commercial and industrial
areas.

Since using the |E-78000-R in residential districts or their neighboring districts may cause radio or TV interference,
follow this manual.

The information in this document is subject to change without notice.

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in
this document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents, -
copyrights or other inteliectual property rights of NEC Corporation or of others.
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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC

product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

+ Device availability
« Ordering information

» Product release schedule

« Availability of related technical literature

+ Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

+ Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary

from country to country.
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Chater 1

Overview

The IE-78000-R in-circuit emulator is a development tool to efficiently debug the hardware
and software of an application éystem using 78K/0 series products when combined with
the optional emulation board.

Organization of this chapter
1.1 Features ... 1-2
1.2 Hardware Configuration ... 1-3
1.3 System Configuration ... 1-4
1.4 Procedure for Setting up the System ... 1-5
1.5 Target Devices ... 1-8
1.6 Emulation Probes ... 1-9

1.7 Checking the Contents of the Package ... 1-10
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Chapter 1 Overview

1.1 Features

The IE-78000-R is superior because it:
* Enables real-time execution and reai-time trace.
* Has many break and trace functions.
* Can output the contents of the tracer without stopping the emuiation CPU.
* Can search data in the real-time tracer.
» Can perform symbolic debugging.
» Can perform online assembling and disassembling.
* Can input 8-bit trace data using the external sense clips.
* Can output access event triggers using external sense clips.
» Can output 8-bit data at a specified address in real time using external sense clips.
* Contains emulation memory (49 bits x 2K steps).
* Is available for any package using an optional emulation probe.
* Can be used as an emulator for other 78K-series by replacing the emulation board with
the optional one.

» Can download load module, object, and symbol files at high speed using a paraliel
interface. (Ten times faster than downloading using the RS-232-C interface)

1-2 IE-78000-R User's Manual



Photo 1-1. IE-78000-R

1.2 Hardware Configuration

Figure 1-1 shows the basic hardware configuration of the |IE-78000-R.

Figure 1-1. IE-78000-R Hardware Configuration
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| |
' . i Emulation
A1 A y I\ <:__:: probe
Host ‘ RS-232-C Control/trace System Driver i
machine module bus module } [
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| |
| |
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Chapter 1

Overview

1.3 System Configuration

The IE-78000-R is connected to peripheral equipment to configure the system.

Figure 1-2. Connecting to Peripheral Equipment

Host machine

T a—
|/ ———— —

PC-9800 series IBM PC/AT™

(RS-232-C)
CH1

Screen debugger
(optional)
(SD78K/0)

I:I o]

O

[

IE-78000-R

Emulation

”““”IHF probe (optional)
iy ©

iy

LT

=

Target system

CH2
(RS-232-C)

Device file
(optional)
(DF780xx)

D (@]

O
0

PG-1500

PROM programmer
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1.4 Procedure for Setting up the System

Configure the system as follows:

<1> Mount the monitor ROM supplied with the optional screen debugger on the
control/trace board. (See the procedure of mounting on the next page.)

<2> Connect the emulation board. (Refer to the emulation board user’s manual.)

Connect the optional emulation board for the target device to the break board and
secure them with screws.

<3> Set the user clock. (See Chapter 3 when the user clock is set.)

When using the user clock, mount the clock on the break board of the IE-78000-
R or the optional emulation board using a component block.

<4> Connect the emulation board to the connector board. {Refer to the emulation
board user’s manual.)

Connect the connector board attached to the optional emulation probe to the emulation
board (optional).

<5> Connect the cables supplied with the IE-78000-R. (See Chapter 2.)
Connect the power cable and interface cable. '

<6> Connect the peripheral equipment to the IE-78000-R. (See Chapter 4.)
» Host machine (PC-9800 series or IBM PC/AT)
* PROM programmer (if necessary)
* Printer (if necessary)

<7> Connect the target system. (See Chapter 5.)

Connect the target system to the emulation probe (optional).

Remark For efficiency, it is recommended that steps <2>, <3>, and <4> be performed at a time
because these procedures are done with the upper cover of the IE-78000-R open.
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Chapter 1 Overview

¢ Mounting monitor ROM on the control/trace board .
<Procedure>

<1> Open the cover of the RS-232-C mode setting compartment on a side of the IE-
78000-R.

Photo 1-2. RS-232-C Mode Setting Compartment

RS-232-C
mode setting
compartment

Socket to insert the monitor ROM attached to the optional screen debugger

<2> To loosen the screws on the upper part of the socket, turn them counterclockwise
with a flat-blade screwdriver.
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<3> Next, mount the monitor ROM (S78K0/IC86/Vx.x) supplied with the optional screen
debugger on IC86.

Caution If the ROM is inserted in the wrong direction, it is damaged.
Insert the ROM to the socket with the round notch facing

up.

Figure 1-3. Mounting Monitor ROM

l\

—ToE

Monitor ROM

S

\\ll\\H\HH\HH\HUTHH

@E&,
<=

7

<4> Turn the screws of the upper part of the socket clockwise with the screwdriver to
tighten.

<5> Close the cover of the RS-232-C mode setting compartment on a side of the IE-
78000-R.
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Chapter 1 Overview

1.5 Target Devices

The IE-78000-R can emulate the all products of the 78K/0 series by incorporating the
optional emulation board.

* Table 1-1. Emulation Board and Its Target Device

Emulation board : Target device

uPD78001B, pPD78002B, pnPD78001B(A), uPD78002B(A)
uPD78001BY, uPD78002BY

pPD78011B, uPD78012B, uPD78013, pPD78014,
uPD78P014, tPD78011B(A), uPD78012B(A), pPD78013(A),
pPD78014(A)

pPD78011BY, uPD78012BY, uPD78013Y, uPD78014Y,
pPD78P014Y

uPD78011F(Note) uPD78012F(Note), nPD78013F(Note),
nwPD78014F(Note), yPD78015F (Note}, sPD78016F(Note),
pPD78018F (Note), |PD78P018F(Note)

IE-78014-R-EM uPD78002 sub-series

uPD78002Y sub-series

wPD78014 sub-series

pPD78014Y sub-series

IE-78014-R-EM-A | uPD78018F sub-series

uPD78011FY(Note), |PD78012FY(Note) uPD78013FY(Note),
wPD78014FY(Note) 1PD78015FY(Note) ,PD78016FY(Note),
uPD78018FY(Note) nPD78P018FY(Note)

uPD78018FY sub-series

|E-78044-R-EM uPD78024 sub-series uPD78023, uPD78024, uPD78P024(Note)

uPD78044 sub-series pPD78042, uPD78043, uPD78044, uPD78P044

uPD78042A, uPD78043A, uPD78044A, pPD78045A,
uPD78P048A(Note)

pPD78052, uPD78053, pPD78054, nPD78P054, nPD78055,
LPD78056, nPD78058, pPD78P058

uPD78052Y, pPD78053Y, nPD78054Y, pPD78055Y,
pPD78056Y, PD78058Y (Note), |, PD78P054Y (Note),
pPD78P058Y(Note)

pPD78062, uPD78063, uPD78064, uPD78P064

pPD78062Y(Note), |PD78063Y(Note), 1 PD78064Y (Note),
pPD78P064Y(Note)

uPD78074(Note), |PD78075(Note), nPD78076, pPD78078(Note),
LPD78P078(Note)

uPD78074Y(Note) yPD78075Y{Note), iPD78076Y (Note),
uPD78078Y(Note), uPD78P078Y (Note)

pPD78044A sub-series

|IE-78064-R-EM uPD78054 sub-series

uPD78054Y sub-series

pPD78064 sub-series

uPD78064Y sub-series

IE-78078-R-EM uPD78078 sub-series

uPD78078Y sub-series

uPD78083 sub-series uPD78081(Note), ;,PD78082(Note), uPD78P083(Note)

uPD78094, uPD78095, pPD78096, 1 PD78098A(Note),
uPD78P098A(Note)

LPD780204(Note), || PD780205(Note), iPD78P0208(Note)

|E-78098-R-EM wPD78098 sub-series

'
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IE-780208-R-EM uPD780208 sub-series

(Note)  Under development
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1.6 Emulation Probes

In addition to the IE-78000-R, the emulation probe must be purchased separately. When
ordering, specify the correct type according to the package of the target device.

Photo 1-3. Emulation Probe

Emulation probe
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Chapter 1 Overview

1.7 Checking the Contents of the Package

The IE-78000-R main unit and accessory bags are packed in a box. Two boards are
installed in the main unit. In the accessory bags, this manual, cables, component blocks,
and other accessories are packed. Check the contents of the package according to this

section. Contact an NEC salesperson or authorized dealers if anything is missing or
broken.

Figure 1-4. Checking the Contents of the Package
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(1) Checking the boards

Two boards are instalted in the IE-78000-R. Remove the six screws from the top of
the main unit, open the cover, and check them.

(a) Break board: 1
(b) Control/trace board (fixed in the IE-78000-R): 1

Photo 1-4. Boards

(a) Break board (b) Control/trace board

IE-78000-R User's Manual 1-1



Chapter 1 Overview

<Procedure>

<1> Remove the six screws from the top of the main unit and open the cover.

Figure 1-5. Top View of the Main Unit

, / /,

Wi =\ i
i Wiy =
iy = iy =
oy |
§

<2> Confirm that the boards are installed as follows.

Figure 1-6. Location of the Boards

(a) Break board

Caution After checking boards, take the break board, and secure
the optional emulation board with screws. (Refer to the
emulation board user's manual.)
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(2) Checking the accessories

Two accessory bags are packed in the box. Confirm that the following accessories
are packed. (See Photo 1-5.)

(a) User's Manual (this manual): 1

—

(b) 100-VAC power cable with an AC adapter:

(c) 200-VAC power cable(Note 1) 1
(d) RS-232-C interface cable: 1
(e) Ground lead: 1
(f) Spare fuse: 1
(g) 14-pin component block(Note 2): 2
(h) Accessory list: 1
(i) Warranty: 1
(i) Packing list: 1

(Note 1) The IE-78000-R operates on either 100 VAC or 200 VAC. Use the proper power
cable according to the line voltage.
(Note 2) The component blocks are used when setting the user clock, if necessary.
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Chapter 1 Overview

Photo 1-5. Accessories

(b) 100-VAC power cable

(d) RS-232-C interface cable (e) Ground lead

(f) Spare fuse

(Note)  The provided component blocks have covers.
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Chapter 2

Nomenclature and Function of Each Part
(2|

This chapter explains the nomenclature and function of each part of the IE-78000-R,
how to set the switches, and how to connect the cables supplied with the IE-78000-R.

Organization of this chapter

2.1 Nomenclature and Function of Each Part of the Main Unit ... 2-2
2.2 Setting the Switches ... 2-7

2.3 Connecting the Cables Supplied with the IE-78000-R ... 2-10

IE-78000-R User's Manual



Chapter 2 Nomenclature and Function of Each Part

2.1 Nomenclature and Function of Each Part of the
Main Unit

(1) Front

Photo 2-1. Front View of the IE-78000-R

Power switch

Reset switch

® Power switch
Turns the power on and off.
® Reset switch

Resets the IE-78000-R.
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Chapter 2 Nomen

(2) Rear

Photo 2-2. Rear View of the IE-78000-R

Fan

Terminal of ground lead

ACIN

Fuse box

® Fan
Cools the inside of the cabinet.
e ACIN

Supplies power by connecting the power cable o it.
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Chapter 2 Nomenclature and Function of Each Part

(3) Side

Photo 2-3. Right Side of the IE-78000-R (1)

CH1 CH3

CH2

® CH1 (l/O)

Used for connecting the host machine
using the RS-232-C interface cable.
® CH2 (I/0)

Used for connecting a PROM programmer
(PG-1500) using the RS-232-C interface
cable.

CH4

CH3 (output only)

Used for outputting data input in CH4
as is (through the output terminal).

CH4 (input only)

Used to execute high-speed download
from the host machine using a parallel
interface cable.
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RS-232-C mode switches

¢ RS-232-C mode switches

Used for switching the modem/terminal mode, selecting RTS/FG, and setting the baud
rate.
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Chapter 2 Nomenclature and Function of Each Part

(4) Boards
® Break board (IE-78000-R-BK)

Controls the breaks, events, and tracing.

® Control/trace board

Controls the entire |E-78000-R.
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Chapter 2 Nomen

2.2 Setting the Switches

(1) Power switch and reset switch

Figure 2-1. Power Switch and Reset Switch

\_J @ °.ﬁ:

Power switch

Reset switch

® Power switch
¢ This is a pushbutton switch.
* Setting
Power-on: Press this switch once. The power-on LED goes on.
Power-off: Press this switch once. The LED goes off.

® Reset switch
¢ This is a pushbutton switch.
» Setting
Reset: Press this switch once to reset the IE-78000-R.
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Chapter 2 Nomenclature and Function of Each Part

(2) RS-232-C mode switches

Open the RS-232-C mode switch cover on the right side of the main unit.
Figure 2-2.) The setting modes depend on each of the peripheral equipment. For

(See

details, see Chapter 4.

Figure 2-2. RS-232-C Mode Switches

CHANNEL 1
BAUDRATE MODEM-—TERMINAL RTS SELECT
1 8 1 2 3 4
© ©
(e o ol (THAL
s ~
K — OFF —
 FG
NORMAL RTS
. Baudrate Modemltermmal mode o - RTS/FGselect -
. setting switch_ select sw1tch s 'switch:: o
/_ CHANNEL 2
RTS SELECT

MODEM—TERMINAL

0 ol |I84d
— OFF —
T rG

NORMAL RTS

g RTSIFG select :
sw1tch S
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Chapter 2 Nome

¢ Modem/terminal mode select switch (channels 1 and 2)
® This is a slide switch.
® This switch is factory-set to the modem mode.
® Setting
Modem mode: Slide the switch from right to left.
Terminal mode: Slide the switch from left to right.

® RTS/FG select switch (channels 1 and 2)
* This is a DIP switch.
® This switch consists of switches 1 to 4.

¢ Slide the switches upward to setthem to ON. Slide the switches downward to set them

to OFF.
* The switches are factory-set as follows:
1: ON
2 and 3: OFF
4: OFF
* Setting
To select RTS: Set switches 1 to 3 as follows:
1: ON
2 and 3: OFF

To put the FG in the open state: Set switch 4 to OFF.

® Baud rate setting switch (channel 1)
® This is a micro DIP switch. '
* This switch has 10 positions (0 to 9).
* Turn the switch clockwise or counterclockwise to set the baud rate.
® This switch is factory-set to position 5 (9600 bps).
® Setting
9600 bps: Set the switch to position 5.
]
Cautions 1. This switch is used to set the baud rate of channel 1.
To set the baud rate of channel 2, use a software
command. For details, see Section 4.5 and refer to
MOD command in User's Manual: Reference that
comes with the optional screen debugger.
2. Position 7, which corresponds to 0 bps, must not be

used.
- |
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Chapter 2 Nomenclature and Function of Each Part

2.3 Connecting the Cables Supplied with the IE-78000-R

® [ocation

Install the IE-78000-R in a place satisfying the following conditions:
* A place which is free from dust

* Where no obstructions are placed near the air intake
(1) Power cable

Connect the power cable to the AC IN jack on the rear of the IE-78000-R main unit.

Photo 2-5. Connecting the Power Cable

Power cable

ACIN
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Chapter 2 Nomen

(2) RS-232-C interface cable

Connect the RS-232-C interface cable to the CH1 or CH2 serial interface port on the
right side of the [E-78000-R main unit.

Photo 2-6. Connecting the RS-232-C Interface Cable

(3) Parallel interface cable

Connect a parallel interface cable to the CH3 or CH4 parallel interface port on the
right side of the IE-78000-R main unit. :

Photo 2-7. Connecting a Parallel Interface Cable
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[MEMO]

IE-78000-R User's Manual



- Chapter 3
Clock Setting

This chapter describes the setting of the main system clock and subsystem clock.

Organization of this chapter

3.1 Outline of Clock Setting ... 3-2

3.2 Setting the Main System Clock ... 3-8
3.3 Setting the Subsystem Clock ... 3-18
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Chapter 3 Clock Setting

3.1 Outline of Clock Setting

The main system clock to be used for debugging can be selected from (1) to (3), below.
The subsystem clock can be selected from (2) and (3).

(1) Clock provided on the board(Note)
(2) Clock mounted by the user

(3) External clock

(Note)  Break board or emulation board

When an internal clock is provided in the target system, select the clock provided on the
board (1) or that mounted by the user (2). An internal clock is a clock generated by an
oscillation circuit in the target device, with a resonator connected. Figure 3-1 (a) shows
the external circuit for an internal clock. The resonator provided by the target system is,
however, not used during emulation. The clock mounted on the break board or emulation
board installed in the IE-78000-R is used instead.

When an external clock is configured in the target system, select the external clock (3)..

An external clock is a clock that is externally supplied to the target device. When an

external clock is used, the oscillation circuit in the target device is not used. Figure 3-

1 (b) shows the externai circuit for an external clock.

L]

Caution No oscillator for the subsystem clock is provided on the
break or emulation board. To use the subsystem clock,
therefore, the user must mount a clock on the break board
or use an external clock.

Figure 3-1. External Circuit for System Clock Oscillator

(a) Internal clock (b) External clock

i1 j_ X1 or XT1 Extomal X1 or XT1
T

1

X2 or XT2 X2 or XT2
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(1) Clock provided on the board

A crystal oscillator is provided on the break or emulation board. The frequency of
the oscillator varies with the target device.

Table 3-1. Main System Clock Frequency *
Target device Clock frequency Mounted on
uPD78002 sub-series 8.38 MHz Break board

uPD78002Y sub-series

uPD78014 sub-series

uPD78014Y sub-series

uPD78018F sub-series

pPD78018FY sub-series

uPD78024 sub-series 4.19 MHz

uPD78044 sub-series
uPD78044A sub-series
uPD780208 sub-series

pPD78054 sub-series 5.0 MHz Emulation board

uPD78054Y sub-series

pPD78064 sub-series

UPD78064Y sub-series

uPD78078 sub-series

uPD78078Y sub-series

uPD78083 sub-series

uPD78098 sub-series 6.0 MHz

Figure 3-2. When Using the Clock Provided on the Board

IE-78000-R

Break board or Target system
emulation board

Oscillator provided L :m

on the board Emulation probe

(to be used) J l

Resonator
(not to be used)

Remark The clock output by the oscillator (indicated by the circle in the figure) on the board is
used.
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Chapter 3 Clock Setting

(2) Clock mounted by the user

The user can mount a clock on a break or emulation board, to suit the user’s system
specifications.

Mount a resonator on a component block, then mount the component block on the
break or emulation board. This is useful when debugging the system at a frequency
other than that of the clock that is already mounted on the board. Whether a clock
needs to be mounted on the break board or emulation board depends on the target
device.

*  Table 3-2. User Clock Setting

Target device Main system clock Subsystem clock

X1 (MAIN) socket on| X1 (USRCLK) socket| X2 (SUB) socket on | Emulation board

break board on emulation board break board
uPD78002 sub-series | Configure an No setting is Configure an No setting is
pPD78002Y sub-series | oscillation circuit. required. oscillation circuit. required.

uPD78014 sub-series

nPD78014Y sub-series

uPD78018F sub-series

uPD78018FY sub-series]

nPD78024 sub-series | Short pins 6 and 8. | Configure an

uPD78044 sub-series oscillation circuit.

pPD78044A sub-series

uPD780208 sub-series

uPD78054 sub-series

uPD78054Y sub-series

uPD78064 sub-series

uPD78064Y sub-series

uPD78078 sub-series

uPD78078Y sub-series

nPD78083 sub-series No setting is
required.
nPD78098 sub-series Configure an

oscillation circuit.
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Figure 3-3. When Using the Clock Mounted by the User

|IE-78000-R

Break board or
emulation board

Component
block

Resonator
(to be used)

-
o

Target system

Emulation probe

Resonator
(not to be used)

Remark The clock output by the resonator (indicated by the circle in the figure) on the board is

used.

(3) External clock

An external clock in the target system can be used via the emulation probe.

Figure 3-4. When Using an External Clock

IE-78000-R Target system
T [XUXT1
Emulation probe
J X2/XT2
(Note)  The following shows an example of the circuit enclosed with broken lines in the above
figure:
AW
HCU04

Remark The clock output by the external oscillator in the target system is used.
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Chapter 3 Clock Setting

Settings necessary for the main system clock

The following tables list the settings necessary for the main system clock for each emulation
board.

(1) For the IE-78014-R-EM and IE-78014-R-EM-A

Main system clock frequency to be used

X1 (MAIN) socket
on IE-78000-R-BK

|IE-78014-R-EM
IE-78014-R-EM-A

Clock setting for
screen debugger

When using an
external clock

When using the clock | 8.38 MHz Short pins 6 and 8.
provided on the break

board

When using the clock | Other than Configure an
mounted by the user | 8.38 MHz oscillation circuit.

Short pins 6 and 8.

No setting is required.

IE

USER

(2) For the IE-78044-R-EM and IE-780208-R-EM

Main system clock frequency to be used

X1 (MAIN) socket

IE-78044-R-EM, |E-780208-R-EM

Clock setting for

When using an
external clock

Short pins 6 and 8.

on |E-78000-R-BK X1 (USRCLK) JP1 screen debugger
socket
When using the clock | 4.19 MHz Short pins 6 and 8. | Short pins 6 and 8. | Short pins | IE
provided on the break 2and 3
board (Fx x 2 side).
When using the clock | Other than Configure an USER
mounted by the user. | 4.19 MHz oscillation circuit.

(3) For the IE-78064-R-EM and |IE-78078-R-EM

Main system clock frequency to be used

X1 (MAIN) socket

IE-78064-R-EM, |E-78078-R-EM

Clock setting for

When using an
external clock

Short pins 6 and 8.

on |E-78000-R-BK X1 (USRCLK) JP1 screen debugger
socket
When using the clock | 5.0 MHz Short pins 6 and 8. | Short pins 6 and 8. |Short pins | IE
provided on the 1and 2
emulation board (AUTO).
When using the clock { Other than Configure an USER
mounted by the user | 5.0 MHz oscillation circuit.
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(4) For the IE-78098-R-EM

Main system clock frequency to be used| X1 (MAIN) socket IE-78098-R-EM Clock setting for

on |E-78000-R-BK X1 (USRCLK) JP1 screen debugger
socket

When using the clock | 6.0 MHz Short pins 6 and 8. | Short pins 6 and 8. | Short pins | IE

provided on the 1and 2

emulation board (AUTO).

When using the clock | Other than Configure an USER

mounted by the user | 6.0 MHz oscillation circuit.

When using an Short pins 6 and 8.

external clock

Caution

Turn off the power to the IE-78000-R before setting JP1

to switch between the clock on the emulation board and

that in the socket.
]

Remark
Board Factory setting for main system Compatible screen debugger
clock versions
IE-78014-R-EM Using the clock provided on the Ver. 1.2 or above

break board

|IE-78014-R-EM-A Ver. 2.0 or above

IE-78044-R-EM

IE-780208-R-EM

|E-78064-R-EM Using the clock provided on the
emulation board

IE-78078-R-EM

IE-78098-R-EM
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Chapter 3 Clock Setting

3.2 Setting the Main System Clock

3.2.1 When Using the Clock Provided on the Board

A component block, wired as shown in Figure 3-5, is factory-mounted in a socket on the
board (X1 (MAIN) socket on the break board or X1 (USRCLK) socket on the emulation
board). When the component block is to be used as shipped, no hardware setting is
necessary. When, however, the user prepares a component block to, for example, change
from one clock source to another, or if the wired component block is lost, connect the
component block as described below.

When starting the screen debugger (SD78K/0), select IE (thus selecting the clock in the
emulator) as the clock setting on the initial setting screen or configuration panel.
® Necessary parts and tools

« Component block (supplied with the IE-78000-R)

* Lead wire

» Soldering tools

" <Procedure>

<1> Solder a lead wire to the component block as shown below.

Figure 3-5. Lead Wire Connection (for the Main System Clock,
When the Clock Provided on the Board Is Used)

U/
1] - 14
2] - 13
3| - 12 Pins to be
4l - 1" gc_)annected
5] - « 110
6 -1 9
7 T 8
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<2> Prepare the break board or emulation board.

<3> Mount the component block in the following socket on the board:
e For the break board : X1 (MAIN) socket
* For the emulation board : X1 (USRCLK) socket

When mounting the component block, pay particular attention to the orientation of
pin 1.

Figure 3-6. Mounting Location of Component Block (for the Main
System Clock, When the Clock Provided on the Board
Is Used)

1413121110 9 8
R I

E Break board

A0
uPD65240

1234567
uPD78009

X1 (MAIN)

Caution This figure shows the break board. When using the emulation
board, mount the component block in the X1 (USRCLK)
socket.

]

<4> Install the emulation and break boards in the |E-78000-R.
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3.2.2 When Using the Clock Mounted by the User

The socket in which the wired component block will be mounted varies with the emulation
board to be used.

Table 3-3. Socket for Mounting the Component Block

Emulation board to be used Socket for mounting the component block

IE-78014-R-EM X1 (MAIN) socket on the break board
IE-78014-R-EM-A

1E-78044-R-EM X1 (USRCLK) socket on the emulation board
IE-78064-R-EM

|E-78078-R-EM

|E-78098-R-EM

IE-780208-R-EM

Either of procedure (1) or (2) should be followed, depending on the clock source to be
used.

When starting the screen debugger, select USER (thus selecting the user clock) as the
clock setting on the initial setting screen or configuration panel.

(1) When using a ceramic resonator or crystal

¢ Necessary parts and tools
e Component block (supplied with the IE-78000-R)
» Ceramic resonator or crystal
* Resistor Rx
¢ Capacitor CA
» Capacitor CB
» Soldering tools

<Procedure>

<1> Solder the ceramic resonator or crystal on the component block, as well as resistor
Rx, capacitor CA, and CB, corresponding to the oscillation frequency, as shown
below.

Component block

Pins Connection
N4
1l . . |14 2-13 Capacitor CB
2 b |13 3-12 Capacitor CA
3 —— |12
4 O |11 4-11 Ceramic resonator or crystal
5 «—W~—- |10 5-10 Resistor Rx
6 - . 9
8-9 Jumper
S I B P
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Circuit diagram

CLOCK OUT

Remark The section enclosed in broken lines is mounted on the component block.

<2> Prepare the break board or emulation board.

<3> Remove the external clock component block from the following socket on the board:
* For the break board : X1 (MAIN) socket ‘
» For the emulation board : X1 (USRCLK) socket

<4> Mount the component block wired in step 1 on the MAIN or USRCLK socket. Pay
particular attention to the orientation of pin 1. '
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Chapter 3 Clock Setting

Figure 3-7. Mounting Location of Component Block (for the Main
System Clock, When the Clock Mounted by the User Is
Used)

1413121110 9 8
™ T

Break board

uPD65240

pPD78009

(e ]
12345667

X1 (MAIN)

Caution This figure shows the break board. When using the emulation
board, mount the component block in the X1 (USRCLK)
socket.

L ]

<5> Install the emulation and break boards in the IE-78000-R.
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Following the above procedure produces the following circuit, which supplies the clock
generated by the mounted resonator to the emulation device.

Circuit on the break board

+5V
LS1563 *

4.7 K To the IE-78000-R
| HCUo4 (emulation device)
»——Po—<->o—p—¢—bo—c Y CLK IN
5

Remarks 1. The section enclosed in broken lines is mounted on the component block.
2. For details of the circuit on the emulation board, refer to the user’s manual for

each emulation board.

(2) When using a crystal oscillator

¢ Necessary parts
* Crystal oscillator (having the pin configuration shown in Figure 3-8)

Figure 3-8. Crystal Oscillator (for the Main System Clock, When
the Clock Mounted by the User Is Used)

NC| » * | Vee
GND | » « | CLOCK OUT
<Procedure>

<1> Prepare the break board or emulation board.

<2> Remove the external clock component block from the following socket:
* On the break board : X1 (MAIN) socket
* On the emulation board : X1 (USRCLK) socket
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Chapter 3 Clock Setting

<3> Mountthe crystal osciliatorin the MAIN or USRCLK socket. The pin correspondence

is as follows:
Crystal oscillator Socket
Crystal oscillator /\ Socket NC 1
./ e
NC| - *+ {Vee 1 « |14 GND
2] - « |13 CLOCK OUT 8
3 - T Vee 14
4| - - M
5| - . 10
6 - . 9
GND| - « |CLOCKOUT 7 - . 8

Figure 3-9. Mounting Location of Crystal Oscillator (for the Main
System Clock, When the Clock Mounted by the User Is
Used)

Break board

uPD65240
uPD78009
X1 (MAIN)
Caution This figure shows the break board. When using the emulation

board, mount the component block in the X1 (USRCLK)
socket of the emulation board.
]

<4> Install the emulation and break boards in the IE-78000-R.
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Following the above procedure produces the following circuit, which supplies the clock
generated from the mounted oscillator to the emulation device.

Circuit on the break board

To the IE-78000-R
(emulation device)

+5V +5V
LS153
14 Component biock
N |
| . Ls14 47k
| ) 8l
! Crystal oscillator O ji c Y - CLKIN
| 1
! j HCU04 :
| )
1 1

Remark For details of the circuit on the emulation board, refer to the user’s manual for each
emulation board.

3.2.3 When Using an External Clock

A component block, wired as shown in Figure 3-10, is factory-mounted in a socket on the
board (X1 (MAIN) socket on the break board or X1 (USRCLK) socket on the emulation
board). When the component block is to be used as shipped, no hardware setting is
necessary. When, however, the user prepares a component block to, for example, change
from one clock source to another, or if the wired component block is lost, connect the
component block as described below.

When starting the screen debugger, select USER (thus selecting the user clock) as the
clock setting on the initial setting screen or configuration panel.

® Necessary parts and tools
e Component block (supplied with the IE-78000-R)
¢ Lead wire
* Soldering tools

<Procedure>

<1> Solder a lead wire to the component block as shown below.
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Chapter 3 Clock Setting

Figure 3-10. Lead Wire Connection (for the Main System Clock,
When the External Clock Is Used)

—
. - 114
- [13

- (12 Pins to be
connected
« (11 6-8

< 110

~l.

N O OB W N =
« e e

<2> Prepare the break board or emulation board.

<3> Mount the component block in the following socket on the board:
* For the break board : X1 (MAIN) socket
* For the emulation board : X1 (USRCLK) socket

When mounting the component block, pay particular attention to the orientation of
pin 1.

Figure 3-11. Mounting Location of Component Block (for the Main
System Clock, When the External Clock Is Used)

14131211109 8
[ B Do et

N
I Break board

| e e sl et | O |
, 1PDE5240 '

1234567
uPD78009

Caution This figure shows the break board. When using the emulation
board, mount the component block in the X1 (USRCLK)
socket.

L ]
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<4> Install the emulation and break boards in the IE-78000-R.

Following the above procedure produces the following circuit, which supplies the clock
signal from the target system to the emulation device.

Circuit on the break board

To the IE-78000-R
(emulation device)

+5V
LS153
Ir(“:.;, LS14 4.7 kQ
X1 pin of emulation 6 8
proge‘"""’" 00 bo c Y {>c CLK IN
|
. HCU04

(Note 1) Pin name of target device
(Note 2) Pin numbers of component block

Remarks 1. The section enclosed in broken lines is mounted on the component block.
2. For details of the circuit on the emulation board, refer to the user’s manual for
each emulation board. '
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Chapter 3 Clock Setting

3.3 Setting the Subsystem Clock

3.3.1 When Using the Clock Mounted by the User

Either procedure (1) or (2), below, should be followed depending on the clock source to
be used.

No setting is required for the screen debugger.
(1) When using a crystal
® Necessary parts and tools
* Component block (supplied with the |E-78000-R)
» Crystal
* Resistor Rx
¢ Capacitor CA
¢ Capacitor CB
» Soldering tools
<Procedure>

<1> Solder the crystal to the component block, as well as resistor Rx, capacitor CA, and
CB, corresponding to the oscillation frequency, as shown below.

Component block

Pins Connection Standard value(Note}
N4
1] - « |14 2-13 Capacitor CB 33 pF
S L 3-12 Capacitor CA 15 pF
3| «—]p— |12
4| O |11 4-11 Crystal 32.768 kHz
5{ «—W—- |10 5-10 Resistor Rx 330 kQ
6| - - |9
8-9 Jumper —
0 T I P

(Note)  The above table lists oniy typical values. The circuit constants may vary with the crystal
being used. If the crystal fails to oscillate, contact the manufacturer of the crystal.
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Circuit diagram

1MQ
W
HCU04 HCU04 -

CLOCK OUT

I S O T
5 |

Remark The section enclosed in broken lines is mounted on the component block.

<2> Prepare the break board connected to the emulation board.
<3> Remove the component block for an external clock from the SUB socket.

<4> Mount the component block, wired in step 1, in the SUB socket. Pay particular
attention to the orientation of pin 1.
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Chapter 3 Clock Setting

Figure 3-12. Mounting Location of Component Block (for the Sub-
system Clock, When the Clock Mounted by the User

Is Used)
1413121110 9 8
™ T
3 Break board
(Il [l e}
1234567
pPD65240
pPD78009

X1 (MAIN)

<5> Install the emulation and break boards in the |IE-78000-R.

Following the above procedure produces the following circuit, which supplies the clock
generated from the mounted crystal to the emulation device.

1 MQ +5V
——W—ic98 IC89 47kQ
HCUO04 __ LS14 HCUo04 To the IE-78000-R
! CLK IN (emulation device)

Remark The section enclosed in broken lines is mounted on the component block.

IE-78000-R User's Manual




(2) When using a crystal oscillator

® Necessary parts
* Crystal oscillator (having the pin configuration shown in Figure 3-13)

Figure 3-13. Crystal Oscillator (for the Subsystem Clock, When the
Clock Mounted by the User Is Used)

NC| » e | Vec
GND | « « | CLOCKOUT
<Procedure>

<1> Prepare the break board connected to the emulation board.
<2> Remove the external clock componént block from the SUB socket.

<3> Mount the crystal osciliatorinthe SUB socket. The pin correspondence is as follows:

Crystal oscillator Socket
Crystal osciliator /\ Socket NC 1
Ny
NC| - ¢ |Vce 1 = - {14 GND 7
2| « |13 CLOCK OUT 8
St s Vee 14
4 |11
5| - - 110
6 . 9
GND| - « CLOCKOUT 7| - . 8
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Chapter 3 Clock Setting

Figure 3-14. Mounting Location of Crystal Oscillator (for the Sub-
system Clock, When the Clock Mounted by the User
Is Used)

Break board

uPD65240

pPD78009

<4> Install the emulation and break boards in the IE-78000-R.

Following the above procedure produces the following circuit, which supplies the clock
generated from the mounted oscillator to the emulation device.

To the IE-78000-R
{emulation device)
+5V +5V

Q
2
8
[e]
7]
<
5
g
___i"_"
O
L
o)
—
=
Z
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3.3.2 When Using an External Clock

A component block, wired as shown in Figure 3-15, is factory-mounted in the X2 (SUB)
socket on the break board. When the component block is to be used as shipped, no
hardware setting is necessary. When, however, the user prepares a component block
to, for example, change from one clock source to another, or if the wired component
block is lost, connect the component block as described below.

No setting is required for the screen debugger.

¢ Necessary parts and tools
* Component block (supplied with the 1E-78000-R)
* Lead wire
¢ Soldering tools

<Procedure>

<1> Solder a lead wire to the component block as shown below.

Figure 3-15. Lead Wire Connection (for the Subsystem Clock,
When the External Clock Is Used)

W/
14
13
12 Pins to be
11 connected
6-8

10

g

N O AW N -

<2> Prepare the break board connected to the emulation board.

<3> Mount the component block in the SUB socket of the break board. Pay particular
attention to the orientation of pin 1.
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Figure 3-16. Mounting Location of Component Block (for the Sub-
system Clock, When the External Clock Is Used)

1413121110 9 8
[l il

[ Break board

Il Il el O et
1234567

pPD65240

pPD78009

X1 (MAIN)

<4> Install the emulation and break boards in the IE-78000-R.

Following the above procedure produces the following circuit, which supplies the clock
signal from the target system to the emulation device.

To the IE-78000-R
(emulation device)

+5V
‘r.; ;! LS14 4.7 kQ
X1 pin of emulation 6 8
proSe‘"“’ " O D ) * DO CLKIN
i
L] HCUO4

(Note 1) Pin name of target device
(Note 2) Pin numbers of component block

Remark The section enclosed in broken lines is mounted on the component block.
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Chapter 4

Connecting Peripheral Equipment

The IE-78000-R can debug and program the target device after the peripheral equipment
has been connected and the system has been configured. This chapter explains how to
connect the peripheral equipment to the IE-78000-R and how to set each device. Read
this chapter before connecting the peripheral equipment.

For the procedure for setting up the system, see Section 1.4. For details of activating
the system, refer to User’s Manual: Tutorialthat comes with the optional screen debugger.

Organization of this chapter

4.1 Peripheral Equipment ... 4-2

4.2 |E-78000-R Interfaces ... 4-3

4.3 Connecting a PC-9800 Series Computer ... 4-5
4.4 Connecting an IBM PC/AT Computer ... 4-8
4.5 Connecting the PG-1500 ... 4-13
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Chapter 4 Connecting Peripheral Equipment

4.1 Peripheral Equipment

The following two types of peripheral equipment can be connected to the 1E-78000-R:
* Host machine
* PROM programmer

(1) Host machine

e PC-9800 series

For the PC-9800 series, the optional IE-78000-R screen debugger and device file can
be run under MS-DOSTM to provide a consistent development environment for software
development through total evaluation, including the hardware.

® |IBM PC/AT

For the IBM PC/AT, the optional IE-78000-R screen debugger and device file can be
run under PC DOSTM to provide a consistent development environment for software
development through total evaluation, including the hardware.

(2) PROM programmer

® PG-1500

The PG-1500 is a PROM programmer for typical 256K- to 4M-bit PROMSs. It can also
program PROMs built in NEC's single-chip microcomputers using the optional PROM
programmer adapter.

The PG-1500 has key panel switches and a serial interface, so it can operate as a
stand-alone PROM programmer. It can also operate as a remote PROM programmer
through a host machine connected to the serial interface.

Use an RS-232-C interface cable available on the market to connect the PG-1500 to
the IE-78000-R.
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Chapter 4

4.2 IE-78000-R Interfaces

The IE-78000-R is connected to peripheral equipment via serial interfaces (channels 1
and 2) and/or parallel interfaces (channels 3 and 4).

(1) Serial interfaces (channels 1 and 2)

Channels 1 and 2 are used according to the peripheral equipment to be connected

as follows:
Serial interface Peripheral equipment to be connected
Channei 1 (1/O) PC-9800 series
IBM PC/AT
Channel 2 (1/0) PG-1500

Table 4-1 outlines the functions of channel 1. Table 4-2 outlines the functions of
channel 2. For details, see Chapter 6.

Table 4-1. Function Outline of Channel 1

ltem Setting Set by(Note)
Mode selection Terminal/modem mode H
Baud rate (bps) 300, 600, 1200, 2400, 4800, 9600, H
19200 .
Handshaking Hardware (1 character) and Fixed
software (flow control) handshaking
Character - Character 8 bits Fixed
- specifi- length The most significant bit (MSB) is set to
cations 0 if output and is ignored if input.
Parity bit None Fixed
Stop bit 2 bits Fixed
length

(Note) H: Switches (Hardware)
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Chapter 4 Connecting Peripheral Equipment

‘Table 4-2. Function Outline of Channel 2

Item Setting Set by(Note)
Mode selection Terminal/modem mode - H
Baud rate (bps) 300, 600, 1200, 2400, 4800, 9600, S
19200
Handshaking Hardware (1 character) or S
software (flow control) handshaking
Character Character 7 or 8 bits S
specifi- length When the 8-bit length is specified,
cations the most significant bit (MSB) must
be 0 if output and is ignored if input.
Parity bit Even parity/odd parity/none
Stop bit 1 bit/2 bits
length

(Note) H: Switches (Hardware) S: Software

(2) Parallel interfaces (channels 3 and 4)

Channel 3 is an output-only channel, and channel 4 is an input-only channel. For
details of the functions of channels 3 and 4, see Chapter 7.

Parallel interface Peripheral equipment to be connected

Channel 3 (output only) Printer
Channel 4 (input only) PC-9800 series
IBM PC/AT
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4.3 Connecting a PC-9800 Series Computer

e Qutline of connection
<1> Turn off the power.
<2> Set channel 1 of the IE-78000-R.
<3> Connect the PC-9800 series computer to the IE-78000-R with the cable.

<4> Turn on the power.

(1) Turning off the power

Check whether the power to the IE-78000-R and PC-9800 series computer is off. If
the power is on, turn off the power first.
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Chapter 4 Connecting Peripheral Equipment

(2) Setting channel 1 of the IE-78000-R

Table 4-3. Setting Channel 1

Item Setting

Mode selection Modem mode

Baud rate 9600 bps

Frame ground Switch 4: OFF

RTS selection Switch 1: ON, Switches 2 and 3: OFF

Figure 4-1. Setting Channel 1

CHANNEL 1
BAUDRATE MODEM —~TERMINAL RTS SELECT
1 8 2 3 4
© ©
o(e=) o o ﬁ L0l
s ~
£ — OFF —
\ ~L—Fa
NORMAL RTS
. Baudrate s Modemltermmal mode ke . RTSFFG select
oo setting:switch i select switch Frabmiand ., .switch i

<Procedure>
<1> Open the RS-232-C mode switch cover on the right side of the IE-78000-R.

<2> Slide the modem/terminal mode select switch (CH1) from right to left to set channel
1 to the modem mode. '

<3> Turn the baud rate setting switch (CH1) clockwise or counterclockwise and set the
switch to position 5 to set the baud rate to 9600 bps.

<4> To setthe frame ground, slide switch 4 of the RTS/FG select switch (CH1) downward
(OFF: FG and SG are open).

<5> To set RTS, set switches 1 to 3 of the RTS/FG select switch (CH1) as follows:
1: ON (upward)
2: OFF (downward)
3: OFF (downward)
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(3) Connecting the PC-9800 series computer to the IE-78000-R with the
cable
<Procedure>

<1> Connect the standard RS-232-C channel on the rear of the main unit of the PC-
9800 series computer to the CH1 serial interface port above the RS-232-C mode
switches of the IE-78000-R with the cable supplied with the IE-78000-R.

<2> For a parallel interface, connect the printer connector on the rear of the main unit
of the PC-9800 series computer to the CH4 parallel interface port of the IE-78000-
R with the printer cable for the PC-9800 series.

Table 4-4. Cable Connection

IE-78000-R Cable to be used PC-9800 series
CH1 RS-232-C cable Standard RS-232-C channel
CH4 Printer cable Printer connector

(4) Turning on the power

Turn on the power in the following sequence. Turn off the power by reversing the
power-on sequence. Turn on and off the power for ordinary operations using the
same seqguence. -

<Procedure>

® Power-on sequence
<1> Turn on the power switch of the PC-9800 series computer.
<2> Turn on the power switch of the |IE-78000-R.

¢ Power-off sequence
<1> Turn off the power switch of the |IE-78000-R.

<2> Turn off the power switch of the PC-9800 series computer.
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Chapter 4 Connecting Peripheral Equipment

4.4 Connecting an IBM PC/AT Computer

® Outline of connection

<1>
<2>
<3>
<4>

<5>

Turn off the power.

Set channel 1 of the |IE-78000-R.

Set the asynchronous communication adapter of the IBM PC/AT computer.
Connect the IBM PC/AT computer to the IE-78000-R with the cable.

Turn on the power.

(1) Turning off the power

Check whether the power to the IE-78000-R and IBM PC/AT computer is off. If the
power is on, turn off the power first.
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(2) Setting channel 1 of the IE-78000-R

Table 4-5. Setting Channel 1

Item

Setting

Mode selection

Modem mode

Baud rate 9600 bps
Frame ground Switch 4: OFF
RTS selection Switch 1: ON, Switches 2 and 3: OFF
Figure 4-2. Setting Channel 1
CHANNEL 1
BAUDRATE MODEM —~TERMINAL RTS SELECT
1 8 1 2 3 4
© ©
(=) O O ﬁ H g g
& ~
€7 ~— OFF —
— FG
NORMAL RTS
Modem/terminal mod . RTSFGselect =
select sw o oswiteh

<Procedure>
<1> Open the RS-232-C mode switch cover on the right side of the IE-78000-R.

<2> Slide the modem/terminal mode select switch (CH1) from right to left to set channel
1 to the modem mode.

<3> Turn the baud rate setting switch (CH1) clockwise or counterclockwise and set the
switch to position 5 to set the baud rate to 3600 bps.

<4> To set the frame ground, slide switch 4 of the RTS/FG select switch (CH1) downward
(OFF: FG and SG are open).

<5> To set RTS, set switches 1 to 3 of the RTS/FG select switch (CH1) as follows:
1: ON
2: OFF (downward)

(upward)

3: OFF (downward)
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Chapter 4 Connecting Peripheral Equipment

(3) Setting the asynchronous communication adapter of the IBM PC/AT

computer

Set the asynchronous communication adapter in the IBM PC/AT computer as shown
in Figure 4-3. The screen debugger (SD78K/0) supports only the first serial port

(No. 0).

Figure 4-3. Setting the Asynchronous Communication Adapter

Address 3F8H
|
3FFH

1

oo
oaoo

|
L1
O 100
I

L
|
12858

it

Set the first
serial port with
the o mark upward.

Set the voltage
control circuit with
the e mark upward.

4-10
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(4) Connecting the IBM PC/AT computer to the IE-78000-R with the cable

<Procedure>

<1> Connect the RS-232-C channel of the asynchronous communication adapter, which
is an IBM PC/AT option, to the CH1 serial interface port of the IE-78000-R with an
RS-232-C cable for the IBM PC/AT.

Figure 4-4. Connecting the IBM PC/AT Computer with an RS-232-C
Cable

Asynchronous IE-78000-R
communication adapter CH1
(RS-232-C) (Modem mode)

TxD

RxD

RTS

CTs

DSR
SG

N o o AWwN
N oo g AN

20 DTR 20

<2> For a parallel interface, connect the printer connector on the rear of the main unit
of the IBM PC/AT computer to the CH4 parallel interface port of the IE-78000-R
with a printer cable for the IBM PC/AT.

Table 4-6. Cable Connection

IE-78000-R Cable to be used IBM PC/AT

CH1 RS-232-C cable RS-232-C channel of the asynchronous
communication adapter

CH4 Printer cable Printer connector
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Chapter 4 Connecting Peripheral Equipment

(5) Turning on the power

Turn on the power in the following sequence. Turn off the power by reversing the
power-on sequence. Turn on and off the power for ordinary operations using the
same sequence.

<Procedure>
¢ Power-on sequence
<1> Turn on the power switch of the IBM PC/AT computer.
<2> Turn on the power switch of the IE-78000-R.
® Power-off sequence
<1> Turn off the power switch of the IE-78000-R.
<2> Turn off the power switch of the IBM PC/AT computer.
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4.5 Connecting the PG-1500

¢ Outline of connection
<1> Turn off the power.
<2> Set channel 2 of the IE-78000-R.
<3> Connect the PG-1500 to the IE-78000-R with the cable.
<4> Turn on the power to the PG-1500.
<5> Set the function mode of the PG-1500.
<6> Turn on the power to the IE-78000-R.

(1) Turning off the power

Check whether the power to the IE-78000-R and PG-1500 is off. If the power is on,
turn off the power first.
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(2) Setting channel 2 of the IE-78000-R

Some settings of channel 2 of the IE-78000-R are set by RS-232-C mode switches
on the main unit when the power is off. Some settings are set by executing the
MOD command when the IE-78000-R is active. The following shows setting by the
RS-232-C mode switches on the main unit.

Table 4-7. Setting Channel 2

ltem Setting

Mode selection Terminal mode

Frame ground Switch 4: OFF
RTS selection Switch 1: ON, Switches 2 and 3: OFF

Figure 4-5. Setting Channel 2

,—————— CHANNEL 2

MODEM —~TERMINAL RTS SELECT

0 o [rAld

— OFF —

X - FG
NORMAL RTS

<Procedure>

<1> Open the RS-232-C mode switch cover on the right side of the |E-78000-R main
unit.

<2> Slide the modem/terminal mode select switch (CH2) from left to right to set channel
2 to the terminal mode.

<3> Slide switch 4 of the RTS/FG select switch (CH2) downward (OFF: FG and SG
are open).

<4> To set RTS, set switches 1 to 3 of the RTS/FG select switch (CH2) as follows:
1: ON (upward)
2: OFF (downward)
3: OFF (downward)
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Remark Setting channel 2 by the MOD command
Use the MOD command to set the handshaking, baud rate, and character
specifications of channel 2. For details, refer to MOD command in User’'s Manual:
Reference that comes with the optional screen debugger.

Table 4-8. Setting Channel 2 by the MOD Command

ltem Setting Set by
Handshaking 1 character MOD command
Baud rate 9600 bps

Character Character 8 bits

specifications  length

Parity bit None

Stop bit length 2 bits

(3) Connecting the PG-1500 to the IE-78000-R with the cable

Connect the serial interface connector at the right on the PG-1500 rear panel to the
CH2 serial interface port of the IE-78000-R. Use an RS-232-C interface cable available
on the market for connection.

Table 4-9. Cable Connection

IE-78000-R Cable to be used PG-1500

CH2 RS-232-C interface cable Serial interface connector
available on the market

(4) Turning on the power to the PG-1500

Turn on the power switch on the right side of the PG-1500 main unit.
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(5) Setting the function mode of the PG-1500

Set the PG-1500 with the key switches on the front panel. For details, refer to PG-
1500 User’s Manual.

Table 4-10. Setting the PG-1500

ltem Setting LCD display
Baud rate 9600 bps BR: 9600
Parity bit None P: NON
Handshaking 1 character XN: OF
Character length 8 bits B: 8

Stop bit length 2 bits SB: 2
Precheck(Note) None PC: OF

(Note)  Function which prechecks if the device is correctly installed. Available only when the
general-purpose PROM is used. '

Figure 4-6. PG-1500 Front Panel

-

[ NEC  ro-1500 prowe ]

(mo BlE o

|

Oooo

oood
ooaad
aOoaad
aOoon
DDDD
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<Procedure>
Key LCD display Explanation
FUNCTION SIN PIN SOUT MOD REM <1> Sets the function mode.
FUNCT I ON
Baud rate Parity XON/XOFF
J | | | |
MODE BR: 96 00 P:NON XN:ON <2> Sets a particular mode.
) MODE B:8 SB:2 PC:OF
l | L I J
Bit Stop bit Precheck
configu-
ration
@ : Selects a parameter. <3> The parameters cannot be changed with the
E : Changes the set value. numeric keys. Move the cursor to the item
to be set in the LCD display with the El key.
Change the set value of the item with the
[=] key.
\V4 BR: 9600 P:NON XN:ON <4> Sets the baud rate to 9600 bps.
MODE B:8 S§B:2 PC:OF
The E key changes the value as follows:
r» [19200] — [1200] — [2400] — [4800] — [9600] ——-r
yAN BR: 9600 P:NON XN:ON <5> Moves the cursor to P (parity).
MODE B:8 SB:2 PC:0F
\V4 BR: 9600 P:NON XN:ON <6> Selects NON (no parity).
MODE B:8 SB:2 PC:0F
The E] key changes the value as follows:
[—> [NON] — [EVN]— [ODD] —|
JAN BR: 9600 P:NON XN:ON <7> Moves the cursor to XN (handshaking).
MODE B:8 SB:2 PC:OF
\V4 BR: 9600 P:NON XN:OF <8> Selects OF (1 character).
MODE B:8 SB:2 PC:OF
The [¥] key changes the value as follows:
[OF] =—> [ON]
(1 character)  (Flow control)
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<9> Moves the cursor to B (bit configuration).

JAN BR: 9600 P:NON X
MODE B:8 S8B:2 P

oz
(o)
m

<10> Selects 8 (8 bits).

\V4 BR: 9600 P:NON X
MODE B:8 SB:2 P

(oNe)
mm

N :
C:

The E key changes the value as follows:

(8] =— [7]

yAN BR: 9600 P:NON XN:ON <11> Moves the cursor to SB (stop bit length).
MODE B: SB:2 PC:OF

\V4 BR: 9600 P:NON XN: <12> Selects 2 (2 bits).

MODE B: 8 SB:2 PC:

(o))
mm

The El key changes the value as follows:

[2] =— [1]

AN BR: 9600 P: <13> Moves the cursor to PC (precheck).

MODE B:8 S

NON
B:2

(oNe)
mz

XN :
PC.:

\V4 BR: 9600 P:NON XN: F <14> Selects OF (no check).
MODE B:8 SB:2 PC:0OF

(oo

The [-z_] key changes the value as follows:

[OF] =<— [ON]

EVICE EDIT FUNCTN <15> Allitems have been set, and the system
DLE Ve. ¢ enters the idle state.

SET/START ?

Caution The set values are not changed unless the | SET/START | key
is pressed. Press the | SET/START | key to write the set
values in NV-RAM in the PG-1500.
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(6) Turning on the power to the IE-78000-R

Turn on the power switch on the front of the IE-78000-R main unit.

Remark The ordinary power-on/off sequence is as follows.

® Power-on sequence
<1> Turn on the power switch of the PG-1500.
<2> Press the FUNCTION key then the REMOTE key on the PG-1500 front panel.
<3> Turn on the power switch of the IE-78000-R.
® Power-off sequence
<1> Tumn off the power switch of the PG-1500.
<2> Turn off the power switch of the IE-78000-R.
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[MEMO]
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Connecting the Target System

This chapter explains how to connect the target system using the target device to the
emulation probe connected to the IE-78000-R. It also explains the handling of latch-up.
Be sure to read this chapter before connecting the target system.

Refer to the emulation board user's manual for connecting the [E-78000-R to the emulation
probe.

Organization of this chapter
5.1 Connecting the Target System ... 5-2
5.2 Power-on/Power-off Sequence ... 5-4

5.3 Handling Latch-up ... 5-8
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Chapter 5 Connecting the Target System

5.1 Connecting the Target System

o Before connection
* When the user clock is used

See Chapter 3.
* When the emulation probe has not been connected

Refer to the emulation board user’s manual.
e Outline of connection
<1> Connect the target system to the emulation probe.

<2> Connect the target system to the external sense clips.

(1) Connecting the target system to the emulation probe

The following outlines how to connect the target system to the emulation probe. For
the details of connection, refer to the emulation board user’s manual.

<Procedure>

<1> Connect the ground clip of the emulation probe to GND (signal ground) in the
CPU socket of the target system. If the ground clip is not connected, the IE-

78000-R may be destroyed by static electricity.

<2> Insert the tip of the emulation probe main unit into the CPU socket of the target
system with the first-pin mark of the emulation probe aligned with the first pin of
the CPU socket. Do not break or bend the pins of the emulation probe.
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(2) Connecting the target system to the external sense clips

The IE-78000-R can trace the bus cycle of the target device in real time. It can also
trace any eight signal lines in real time using the external sense function. Therefore,
eight external sense clips are provided.

Cautions 1. Connect the external sense clips only to the signal
lines compatible with the TTL. If a sense clip is
connected to another signal line, the IE-78000-R
cannot correctly detect the high or low level of the
signal. This may destroy the sensor of the IE-78000-R
main unit, depending on the voltage level.

2. Connect the external sense clips to Vpp through the
pull-up resistor (about 3.3 kQ2) when using them as the
outputs of the external data (event panel of the screen
debugger). This is not necessary when using the
external sense clips as the trigger outputs.

3. Use an IC clip for connecting the external sense clips.

L _° ]

<Procedure>

<1> Turn off the power to the IE-78000-R.

<2> Turn off the power to the target system.

<3> Set an IC clip at the IC to be traced in the target system.

<4> Connect the external sense clips to the IC clip.

Figure 5-1. Connecting the External Sense Clips

External

Target system sense clip
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5.2 Power-on/Power-off Sequence

Turn on and off the power in the following sequence after connecting the target system.
For details of the activation and termination of the IE-78000-R, refer to User’s Manual:
Tutorial that comes with the optional screen debugger.

Caution Turn on and off the power in the correct sequence, otherwise
the IE-78000-R may operate abnormally or may be destroyed.
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<Procedure>

® Power-on sequence

(1) Using PC-9800 series as host machine

<1> Turn on the power to the host machine.

<2> Turn on the power to the |IE-78000-R.

<3> Execute the batch file shipped with the screen debugger.

<4> The following message appears.

<5> The system then asks the target device series name.

Input the target CPU series name. The CPU series names depend on the target
devices as shown in Table 5-1.

Specify CPU series name. series
Table 5-1. Target Device and CPU Series Names *
Target device CPU series name
1PD78001B, pPD780028, nPD78001B(A), uPD78002B(A), uPD78001BY, pPD78002BY 78002
uPD78011B, pPD78012B, nPD78013, pnPD78014, uPD78P014, uPD780118(A), uPD78012B(A), 78014

uPD78013(A), uPD78014(A), uPD78011BY, pPD78012BY, uPD78013Y, pPD78014Y, uPD78P014Y

uPD78011F(Note), yPD78012F(Note), ,PD78013F(Note), nPD78014F(Note), uPD78015F(Note), 78018
uPD78016F(Note), LPD78018F(Note), yPD78P018F(Note), uPD78011FY(Note), uPD78012FY (Note),
uPD78013FY{Note), uPD78014FY(Note) | ,PD78015FY(Note), nPD78016FY (Note), uPD78018FY (Note),

pPD78P018FY(Note)

pPD78023, pPD78024, pPD78P024(Note) 78024
pPD78042, pPD78043, tPD78044, uPD78P044 78044
uPD78042A, uPD78043A, pPD78044A, pPD78045A, uPD78P048A(Note) 78048
pPD78052, uPD78053, nPD78054, uPD78P054, nPD78052Y, uPD78053Y, uPD78054Y, 78054
PD78P054Y (Note)

pPD78055, pPD78056, uPD78058, uPD78P058, pPD78055Y, uPD78056Y, uPD78058Y, 78058
uPD78P058Y (Note)

wPD78062, uPD78063, uPD78064, pPD78P064, nPD78062Y(Note), |PD78063Y(Note), 78064
uPD78064Y(Note) | PD78P064Y (Note)

PD78074(Note), 1 PD78075(Note), |PD78076, pPD78078(Note), iPD78PO78(Note),  PD78074Y(Note), 78078
uPD78075Y(Note), PD78076Y(Note), uPD78078Y(Note), uPD78PO78Y(Note)

LPD78081(Note), nPD78082(Note), uPD78P083(Note) 78083
uPD78094, pPD78095, pPD78096, uPD78098A(Note), | PD78P09BA(Note) 78098
1PD780204(Note), nPD780205(Note), \PD78P0208(Note) 780208

(Note)  Under development
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Chapter 5 Connecting the Target System

<6> The system then asks whether or not to use the target system.

If the target system is used, input y. If the target system is not used, input n.

<7> |f y is input in <6>, check that the target system is turned on.

Input y after turning on the target system(Notes 1,2)_ |f y is input in <6> by mistake,
input n to return to <6>.

(Note 1) The power supply voltages (Vpp) of the target system depend on the emulation
boards.
For the IE-78014-R-EM: 5.0V
For the IE-78044-R-EM: 5.0V
For the IE-780208-R-EM: 5.0 V
For the IE-78014-R-EM-A: 3.0t0 6.0 V
For the IE-78064-R-EM: 3.0t0 6.0 V
For the IE-78078-R-EM: 3.0to 6.0V
For the IE-78098-R-EM: 3.0to6.0V
(Note 2) Mount the connector board attached to the emulation probe to the emulation board
to debug the device connected to the target system. For mounting, refer to each
emulation board user's manual.

L __________________________________________________ ]}
Caution Turning on the power of the target system before <6> may
damage the target system. Be sure that the power is turned

off when connecting the target system.
]

{2) Using IBM PC/AT as host machine

<1> Turn on the power to the host machine.

<2> Turn on the power to the IE-78000-R.

<3> Execute the batch file shipped with the screen debugger.

<4> The following message appears.
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<56> The system then asks the target device series name.

Input the target CPU series name. (See Table 5-1.)

Specify CPU series name. series

<6> The system then asks whether or not to use the target system.

If the target system is used, input Y. If the target system is not used , input N.

<7> |If Y is input in <6>, check that the target system is turned on.

Input Y after turning on the target system{Notes 1,2} |fY is input in <6> by mistake,
input N to return to <6>.

(Note 1) The power supply voltages (Vpp) of the target system depend on the emulation
boards. '
For the IE-78014-R-EM: A 5.0V
For the IE-78044-R-EM: 5.0V

For the IE-780208-R-EM: 5.0V *
For the IE-78014-R-EM-A: 3.0t0 6.0 V *
For the IE-78064-R-EM: 3.0to 6.0V

For the IE-78078-R-EM: 3.0to 6.0V *

For the IE-78098-R-EM: 3.0t0o 6.0V

(Note 2) Mount the connector board attached to the emulation probe to the emulation board
to debug the device connected to the target system. For mounting, refer to each
emulation board user's manual.

Caution Turning on the power of the target system before <6> may
damage the target system. Be sure that the power is turned
off when connecting the target system.

. __________________________________________________________________________________________________]

e Power-off sequence
<1> Turn off the power to the target system.

<2> Turn off the power to the IE-78000-R.

-3
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Chapter 5 Connecting the Target System

5.3 Handling Latch-up

If latch-up occurs in the emulation device, interface driver, and neighboring CMOS around
the emulation device in the IE-78000-R, turn off the power immediately.

® The IE-78000-R detects latch-up, and the power to the following devices is automatically
turned off.

» Emulation device

* Interface driver

* Neighboring CMOSs around the emulation device
* Other CMOSs

® The latch-up warning circuit in the 1E-78000-R operates, and the following message
appears on the display.

(1) For PC-9800 series

(2) For IBM PC/AT

<1> Turn off the power to the target system.

<2> Turn off the power to the IE-78000-R.
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Chapter 6

Functions of Channels 1 and 2

This chapter details the functions of channels 1 and 2 of the IE-78000-R.

Channels 1 and 2 are serial interfaces provided for the host machine and the PROM m
programmer respectively.

Without reading this chapter, the user can operate the IE-78000-R correctly by connecting
the serial interface port (CH1) with the host machine, or, if necessary, by connecting the
serial interface port (CH2) with the PROM programmer according to Chapter 4.

Organization of this chapter
6.1 Channel 1 Functions ... 6-2
6.2 Channel 2 Functions ... 6-12
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Chapter 6 Functions of Channels 1 and 2

6.1 Channel 1 Functions

Channel 1 is a serial interface for the host machine. It is based on RS-232-C.’ The RS-
232-C mode switches on the right side of the IE-78000-R main unit contain channel 1
mode setting switches (CHANNEL 1). A serial interface port (CH1) is provided above

the switches.

Photo 6-1. Channel 1

Baud rate setting switch
(channel 1)

Modem/terminal mode
select switch (channel 1)

Socket for inserting the monitor ROM
(attached to the optional screen debugger)
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Channel 1 has the functions (1) to (5) below to control the RS-232-C interface. With
these functions, channel 1 transfers control data between the IE-78000-R and the host

machine, and loads files such as object files.

(1) to (3) below can be set with the CHANNEL 1 switches. However, the setting values

of (4) and (5) are fixed, and cannot be modified.

(1) Mode switching

Setting item Setting

Switch

Mode switching Modem mode and terminal mode

Modem/terminal mode select switch

(2) RTS and FG setting

Setting item Setting

Switch

RTS, FG 1: On, 2 to 4: Off

RTS/FG select switch

(3) Baud rate selection

Setting item Setting

Switch

Baud rate 9600 bps

Baud rate setting switch

(4) Handshaking

Setting item Setting Switch
Handshaking Hardware handshaking used Fixed
together with software
handshaking
(5) Character specification
Setting item Setting Switch
Character length 8 bits (with the most significant Fixed

bit set always to 0 for output and
ignored for input)

Parity bit None

Stop bit length 2 bits
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(1) Mode switching

The modem/terminal mode select switch is used for mode switching between the
terminal mode and modem mode. The terminal mode is set by sliding the switch
from left to right. The modem mode is set by sliding the switch from right to left. The
modem mode must be set for connection with the host machine.

Figure 6-1. Modem/Terminal Mode Select Switch (Channel 1)

CHANNEL 1
BAUDRATE MODEM —TERMINAL RTS SELECT
1 23 4
-8
n o
= ~
&2 — OFF —
— FG
NORMAL RTS

Figure 6-2. Circuit Diagram of Modem/Terminal Mode Select Switch (Channel 1)

45 Modem mode
|
|
<7 Tenninal mode
Direction in Direction in
! terminal mode modem mode
Data receive line
from peripheral equipment TxD — -
Data send line RxD - —
to peripheral equipment
Send enable line
from peripheral equipment RTS™™? _» -
Send enable line cTS - -
to peripheral equipment
Ready state reporting line
from peripheral equipment DTR — -
Ready state reporting line DSR - -
to peripheral equipment
(Note) See Section 6.1.(2).
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(2) RTS and FG setting

The RTS/FG select switch is used for RTS and FG setting. The switch is on when
it is set to the upper position. The switch is off when it is set to the lower position.
(See Table 6-1, Figure 6-3, and Figure 6-4.)

® RTS setting

Switches 1 to 3 of the RTS/FG select switch are used for RTS setting. Setting
these switches determines which pin (pin 4, 11, or 21) of the RS-232-C interface
cable is to be connected to the RTS signal line. RTS is usually connected to pin
4 of the RS-232-C interface. RTS must always be connected to RTS N (Switch
1: ON, Switches 2 and 3: OFF) except in special cases.

® FG setting

Switch 4 of the RTS/FG select switch is used to determine whether FG (Frame
Ground) and SG (Signal Ground) are to be connected or open. Usually, FG and
SG must be set open.

Table 6-1. RTS and FG Setting (Channel 1)

RTS and FG setting

RTS name 1 2 3 4 Device connected
RTS?NT}'_;” ON ‘:".EOFF': OFFOFF " Host ,machine.;f G
RTS P OFF ON OFF OFF Not to be set

RTS D OFF OFF ON OFF

Figure 6-3. RTS/FG Select Switch (Channel 1)

CHANNEL 1
BAUDRATE MODEM -—-TERMINAL RTS SELECT
1.8
© ©
o(¢)- O 0
< ~
&

\v NORMAL RTS
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Figure 6-4. Circuit Diagram of RTS/FG Select Switch (Channel 1)

RTS/FG select switch RS-232-C
(channel 1) interface cable
Pin Signal
TS — number name

1 O (O— 4 RTSN

- R
o 2 O/C} 11 RTS P
>< 3 O/O 21 RTSD

CTS -[—-4 O/O——l

FG SG
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(3) Baud rate selection

The baud rate of the connected host machine needs to be set to match that of the
IE-78000-R. A baud rate is selected using the micro DIP switch for baud rate setting

(for channel 1).

Figure 6-5. Baud Rate Setting Switch (Channel 1)

CHANNEL 1
BAUDRATE MODEM —-TERMINAL RTS SELECT
1.8 1 2 3 4
SO O
O O Thdd
AN A
— OFF —
— FG
NORMAL RTS

Table 6-2. Baud Rate Setting

Switch Baud rate (bps) Switch Baud rate (bps)
0 300 5 9600
1 600 6 19200
2 . 1200 7(Note) 0
3 2400 8 300
4 4800 9 | 600

(Note) Do not select this position. Pulses required for data transfer are not generated when
this position is selected.
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(4) Handshaking

Hardware handshaking is performed by connecting the RTS, CTS, DSR, and DTR
handshake signals. When these signals are not connected, software handshaking
is performed. With channel 1, hardware handshaking and software handshaking
are usually performed at the same time to transfer data.

In hardware handshaking, data is transferred one byte at a time using the handshake
signals. This mode is called single-character handshaking. Software handshaking
does not allow byte-by-byte handshaking, but allows block-by-block handshaking.
This is called flow control.

With the IE-78000-R, an automatic hardware adjustment is made by using each handshake
signal to prevent data overlapping in handshaking. When the buffer is full, for example,
the CTS signal is controlled to stop data transfer completely. So no data is lost as
long as the handshake signals are connected. When handshake signals are not
connected, only software handshaking is performed, and data can be lost.

Hardware handshaking and software handshaking are explained below by using modem
mode operation as an example.

® Hardware handshaking (in the modem mode)

With the IE-78000-R, the pPD71051 is used for the RS-232-C interface. The
signal output on the RxRDY pin of the uPD71051 is inverted for output onto the
CTS line. When the receive buffer receives data from the RS-232-C interface, 1
appears on the RxRDY pin, and when the CPU in the IE-78000-R receives data
from the buffer, 0 appears on the RxRDY pin (single-character handshaking). Thus
CTS is controlled to prevent the terminal from sending the next data before the
receive buffer becomes available.

* Data transmission

When both RTS and DTR are active, the host machine is assumed to be ready
to receive data, and data is sent onto the RxD line.

¢ Data reception

DSR must always be active. When the IE-78000-R is not ready to receive
data, CTS is to be inactive. When the IE-78000-R is ready to receive data,
CTS is to be made active. Then data is received from the TxD line.
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Figure 6-6. Data Transfer from Modem to Terminal (Hardware Handshaking)

DSRon
\
DTR
N DTR on? :
‘ Error ) Y
Set data

Data

DTRon
N
DSR on?
Y ‘ Error }
RTS on (Note)

Data
received?

<1>

<2>

<3>

<4>

<5>

Get data
transfer
‘ Exit ’ Exit
Remark —<------- : Handshake line, <—— : Flow of data
(Note) RTS is set on as a pulse signal.

DSR is set on when power is turned on.

The DTR pin is checked. When DTR is off,
an error results. When DTR is on, processing
proceeds to the next step.

Transfer data is set.

Data transfer is not started until RTS is set
on. Transfer is started when RTS is set on.

Data is transferred.

<1>

<2>

<3>

<4>

<5>

DTR is set on when power is turned on.

The DSR pin is checked. When DSR is off,
an error results. When DSR is on, processing
proceeds to the next step.

RTS is set on to allow an peripherat equipment
to transfer data.

Polling is performed to check whether data
reception is completed.

Data is taken in.
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Figure 6-7. Data Transfer from Terminal to Modem (Hardware Handshaking)

m

DSR on DTR on
\ / .
\ /
AN /
\
DTR X DSR
/ N\
/N
/ \
N / \ N
‘ Error ’ Y Y ‘ Error ’
CTS on Set data

Data oT , N
received? S on?
Y
Get data Data
transfer
( Exit } ‘ Exit ’
Remark =------- : Handshake line, «——— : Flow of data
(Note) CTS is set on as a pulse signal.
<1> DSR is set on when power is turned on. <1> DTR is set on when power is turned on.

<2> The DTR pin is checked. When DTR is off, <2> The DSR pin is checked. When DSR is off,
an error results. When DTR is on, processing an error results. When DSR is on, processing
proceeds to the next step. proceeds to the next step.

<3> CTSissetontoallow an peripheral equipment <3> Transfer data is set.
to transfer data.

<4> Polling is performed to check whether data <4> Data transfer is not started until CTS is set
reception is completed. on. Transfer is started when CTS is set on.

<5> Data is taken in. <5> Data is transferred.
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e Software handshaking (in the modem mode)

Software handshaking does not allow byte-by-byte handshaking, but allows block-
by-biock handshaking (flow control).

« Data transmission

Basically, the IE-78000-R always assumes that the host machine can receive
data, and send data onto the RxD line. However, when Ctrl-S is sent from the
host machine on the TxD line, data transfer is suspended. With channel 1 of
the IE-78000-R, four to five characters are sent after Ctrl-S is received, then
data transfer is stopped.

When Ctrl-Q is sent from the host machine on the TxD line during transfer suspension,
data transfer is resumed.

¢ Data reception

Basically, the IE-78000-R always receives data. Data is received using interrupts.
Received data is loaded into a 128-byte buffer. When the buffer is loaded with
data up to 50 percent of the buffer capacity, Ctrl-S is sent onto the RxD line to
request the host machine to suspend data transmission. When data is transmitted
after the request is issued, the data is received and loaded into the buffer. Then
the CPU of the IE-78000-R takes in the data held in the buffer. When the data
in the buffer is reduced to 35 percent of the buffer capacity, Ctri-Q is sent onto
the RxD line to request the host machine to resume data transfer.

So if a host machine that sends at least 64 bytes after receiving Ctrl-S is connected
to channel 1, data can be lost.

(5) Character specification
The character specification for data transmission is described below.

e Character length

A fixed character length of eight bits is used. When the IE-78000-R sends data,
the most significant bit (MSB) is always 0. When the 1E-78000-R receives data,
the most significant bit is ignored: it is always assumed to be 0.

¢ Parity bit
No parity bit is used.
e Stop bit length
A fixed stop bit length of two bits is used.
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6.2 Channel 2 Functions

Channel 2 is a serial interface for a PROM programmer. It is based on RS-232-C. The
RS-232-C mode switches on the right side of the IE-78000-R main unit contain channel
2 mode setting switches (CHANNEL 2). A serial interface port (CH2) is provided above

the switches.

Photo 6-2. Channel 2

Modem/terminal mode
select switch (channel 2)

RTS/FG select switch
(channel 2)
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Channel 2 has the functions (1) to (5) below to control the RS-232-C interface. With
these functions, channel 2 transfers control data between the IE-78000-R and a PROM
programmer, and loads files.

All items below except (1) for mode switching (between terminal and modem) and (2) for
RTS and FG setting can be set with the MOD command. The initial state is set to a baud
rate of 9600 baud, single-character handshaking, a character length of eight bits, without
parity, and a stop bit length of two bits.

(1) Mode switching

Setting item Setting Switch

Mode switching Modem mode or terminal mode Modem/terminal mode select switch

(2) RTS and FG setting

Setting item Setting Switch

RTS, FG 1: On, 2to 4. Off RTS/FG select switch

(3) Baud rate selection

Setting item Setting " Switch

Baud rate 9600 bps MOD command

(4) Handshaking

Setting item Setting Switch

Handshaking Hardware handshaking or MOD command
software handshaking

(5) Character specification

Setting item Setting Switch

Character length 7 or 8 bits (with the most MOD command
significant bit set always to 0 for
output and ignored for input)

Parity bit Even parity/odd parity/without parity

Stop bit length 1 bit or 2 bits
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Remark MOD command
The MOD command can be set as a single command line at the time of command
input. For details, refer to MOD command in User's Manual: Reference that
comes with the optional screen debugger.

® [nput format

CHAR 19200 7 NON 1
MOD [MODE = ][BAUD={ 9600 |][LONG= J[PAR =] EVEN | ][STOP = ]

4800 8 oDD 2
2400

FLOW

1200

600

300

¢ Operands
MODE: Handshaking mode
BAUD: Bat)d rate
LONG: Character length
PAR: Parity bit
STOP: Stop bit
¢ System operation mode
Executable when "TRACE" is not displayed in the status display stage.

e Example of command setting on a single line

| CMD : MOD MODE = CHAR BAUD = 9600 LONG =8 PAR= NON STOP =2 | « Set on one line
! CMD:m :
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(1) Mode switching

The modem/terminal mode select switch provided as one of the RS-232-C mode
switches on the right side of the main unit is used for mode switching between the
terminal mode and modem mode (See Figure 6-8). The modem mode is set by
sliding the switch from right to left. The terminal mode is set by sliding the switch
from left to right.

Figure 6-8. Modem/Terminal Mode Select Switch (Channel 2)

/——-— CHANNEL 2

MODEM —TERMINAL RTS SELECT

1 2 3 4

ifiE

— OFF —

\L \— FG
NORMAL RTS

Figure 6-9. Circuit Diagram of Modem/Terminal Mode Select Switch (Channel 2)

$ Modem mode
|
-
V Terminal mode
Direction in Direction in
. : terminal mode modem mode
Data receive line
from peripheral equipment TxD . -
Data send line RxD - -
to peripheral equipment
Send enable line
from peripheral equipment grs™® . —
Send enable line CTS - -
to peripheral equipment
Ready state reporting line
from peripheral equipment DTR. — -
Ready state reporting line DSR - -
to peripheral equipment
(Note) See Section 6.2.(2).
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Chapter 6 Functions of Channels 1 and 2

An example of mode setting is explained below. In the example, a PROM programmer
(PG-1500) is connected.

® PG-1500

The PG-1500 is a device that has the modem mode interface. To connect the PG-
1500, a commercially available cable consisting of pairs of signal lines should be used.
The IE-78000-R must be set to the terminal mode by sliding the switch from left to
right.

Figure 6-10. PG-1500 Connection (When Commercially Available
Cable Consisting of Pairs of Signal Lines Is Used)

PG-1500 Commercially IE-78000-R
(modem mode) available cable (terminal mode)
2 TxD 2
3 RxD - 3
4 RTS 4
5 CTS 5
DSR
6 6
20 DTR 20
il e |, 1
— 77'7‘ 7 SG 7 7J7 -
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(2) RTS and FG setting

The RTS/FG select switch is used for RTS and FG setting. The switch is on when
it is set to the upper position. The switch is off when it is set to the lower position.
(See Table 6-3, Figure 6-11 and Figure 6-12.)

® RTS setting

Switches 1 to 3 of the RTS/FG select switch are used for RTS setting. Setting
these switches determines which pin (pin 4, 11, or 21) of the RS-232-C interface
cable is to be connected to the RTS signal line. RTS is usually connected to pin
4 of the RS-232-C interface. RTS must always be connected to RTS N (Switch
1: ON, Switches 2 and 3: OFF) except in special cases.

® FG setting

Switch 4 of the RTS/FG select switch is used to determine whether FG (Frame
Ground) and SG (Signal Ground) are to be connected or open. Usually, FG and
SG must be set open.

Table 6-3. RTS and FG Setting (Channel 2)

RTS and FG setting

RTS name 1 2 3 4 Device connected
RTSN  ON  OFF OFF OFF  PROM programmer
RTS P OFF ON OFF OFF Not to be set

RTS D OFF OFF ON OFF

Figure 6-11. RTS/FG Select Switch (Channel 2)

/——‘—“‘ CHANNEL 2

MODEM -~-TERMINAL RTS SELECT

O O

T ra

\— NORMAL RTS
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Chapter 6 Functions of Channels 1 and 2

Figure 6-12. Circuit Diagram of RTS/FG Select Switch (Channel 2)

RTS/FG select switch RS-232-C
{channel 2) interface cable
Pin Signal
S number name

X e

1 O O 4 RTS N

2 O/O 11 RTS P

s O— O 21 RTS D

]

FG SG

©)

@)

Baud rate selection

The baud rate of the connected PROM programmer needs to be set to match that
of the IE-78000-R. A baud rate is selected using the MOD command. This command
is entered from the host machine connected to channel 1 of the IE-78000-R.

Handshaking

Hardware handshaking is performed by connecting the RTS, CTS, DSR, and DTR
handshake signals. When these signals are not connected, software handshaking
is performed. With channel 2, either hardware handshaking or software handshaking
is usually performed to transfer data. The MOD command is used for handshake
setting.

In hardware handshaking, data is transferred one byte at a time using the handshake
signals (single-character handshaking). Software handshaking does not allow byte-
by-byte handshaking, but allows block-by-block handshaking. This is called flow
control.

Note that when the hardware handshake mode (singie-character handshaking: CHAR)
is selected, the handshake signals must be connected. Since no buffer is used,
normal handshaking is not performed when hardware handshaking is selected without
connecting the handshake signals.

When the software handshake mode (flow control: FLOW) is selected, a 96-byte
buffer for storing serial data is available. However, some data can be lost, depending
on the situation.
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Hardware handshaking and software handshaking are explained below by using modem
mode operation as an example.

® Hardware handshaking (in the modem mode)

With the IE-78000-R, the uPD71051 is used for the RS-232-C interface. The
signal output on the RxRDY pin of the uPD71051 is inverted for output onto the
CTS line. When the receive buffer receives data from the RS-232-C interface, 1
appears on the RxRDY pin, and when the CPU in the IE-78000-R receives data
from the buffer, 0 appears on the RxRDY pin (single-character handshaking).

+ Data transmission

When both RTS and DTR are active, the PROM programmer is assumed to be
ready to receive data, and data is sent onto the RxD line. :

» Data reception

DSR must always be active. When the IE-78000-R is not ready to receive
data, CTS is to be inactive. When the IE-78000-R is ready to receive data,
CTS is to be made active. Then data is received from the TxD line.
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Chapter 6 Functions of Channels 1 and 2

Figure 6-13. Data Transfer from Modem to Terminal (Hardware Handshaking)

DSR on DTR on
\
\ /
DTR /x DSR
DSR on?
< Error ’ ' Error ’
Set data RTS on (Note)
N
RTS on? Data
received?
Y
Data
Get data
transfer
‘ Exit ' Exit
Remark —~------- : Handshake line, =——— : Flow of data

(Note)  RTS is set on as a pulse signal.

<1> DSR is set on when power is turned on. <i> DTR is set on when power is turned on.

<2> The DTR pin is checked. When DTR is off, <2> The DSR pin is checked. When DSR is off,
an error results. When DTR is on, processing an error results. When DSR is on, processing
proceeds to the next step. proceeds to the next step.

<3> Transfer data is set. <3> RTSis setonto allow an peripheral equipment

to transfer data.

<4> Data transfer is not started until RTS is set <4> Polling is performed to check whether data
on. Transfer is started when RTS is set on. reception is completed.

<5> Data is transferred. <5> Data is taken in.
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Figure 6-14. Data Transfer from Terminal to Modem (Hardware Handshaking)

Data
received?

DSR on DTR on
N\ /
\ /
N/
N/
DTR X DSR
/N
/N
/ \
N / \ N
DTRon? DSR on?
‘ Error , Y Y ‘ Error }
CTS on Set data
\
\
(Noto)\
CTS \

<1>

<2>

<3>

<4>

<5>

\
Get data Data
transfer
( Exit ’ ‘ Exit ’
Remark —------- : Handshake line, «<— : Flow of data
(Note) CTS is set on as a pulse signal.

DSR is set on when power is turned on.

The DTR pin is checked. When DTR is off,
an error results. When DTR is on, processing
proceeds to the next step.

CTS s set on to allow an peripheral equipment
to transfer data.

Polling is performed to check whether data
reception is completed.

Data is taken in.

<1>

<2>

<3>

<4>

<5>

DTR is set on when power is turned on.

The DSR pin is checked. When DSR is off,
an error results. When DSR is on, processing
proceeds to the next step.

Transfer data is set.

Data transfer is not started until CTS is set
on. Transfer is started when CTS is set on.

Data is transferred.
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Chapter 6 Functions of Channels 1 and 2

® Software handshaking (in the modem mode)

Software handshaking does not allow byte-by-byte handshaking, but allows block-

by-block handshaking (flow control).

¢ Data transmission
Basically, the IE-78000-R always assumes that the PROM programmer can
receive data, and send data onto the RxD line. However, when Ctrl-S is sent
from the PROM programmer on the TxD line, data transfer is suspended. With
channel 2 of the IE-78000-R, four to five characters are sent after Ctrl-S is
received, then data transfer is stopped.
When Ctrl-Q is sent from the PROM prografnmer on the TxD line during transfer
suspension, data transfer is resumed.

* Data reception
Basically, the IE-78000-R always receives data. Datais received using interrupts.
Received data is loaded into a 96-byte buffer. When the buffer is loaded with
data up to 50 percent of the buffer capacity, Ctri-S is sent onto the RxD line to
request the PROM programmer to suspend data transmission. When data is
transmitted after the request is issued, the data is received and loaded into the
buffer. Then the CPU of the IE-78000-R takes in the data held in the buffer.
When the data in the buffer is reduced to 35 percent of the buffer capacity, Ctrl-
Q is sent onto the RxD line to request the PROM programmer to resume data
transfer.
So if a PROM programmer that sends at least 48 bytes after receiving Ctrl-S is
connected to channel 2, data can be lost.

(5) Character specification
The character specification for data transmission is described below.
-® Character length

A character length of seven bits or eight bits must be selected using the MOD
command. When the 8-bit length is selected, the most significant bit (MSB) of
data output from the IE-78000-R is always 0. The most significant bit of data
received by the IE-78000-R is ignored: it is always assumed to be 0.

® Parity bit
The MOD command is used to select even parity, odd parity, or without parity.
¢ Stop bit length

The MOD command is used to select a stop bit length of one bit or two bits.
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Chapter 7

Functions of Channels 3 and 4

This chapter details channels 3 and 4 of the IE-78000-R. Read this chapter when detailed
information about channels 3 and 4 is required.

Organization of this chapter
7.1 Functions of Channels 3 and 4 ... 7-2
7.2 Signal Lines and Circuit Diagram of Parallel Interface (CH3 and CH4) ... 7-5
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Chapter 7 Functions of Channels 3 and 4

7.1 Functions of Channels 3 and 4

Channels 3 and 4 are 8-bit parallel interfaces. Parallel interface ports (CH3 and CH4)
are provided above the RS-232-C mode switches on the side of the IE-78000-R main
unit. The TTL level is used for all input data and interface control signals. In addition,
the interface circuitry conforms to Centronics.

Channel 3, when connected to a printer, can output data from channel 4 to the printer
in through output mode. Channel 4 is used for connection to a host machine, and can
download files such as object files at high speed.

Photo 7-1. Parallel Interface Ports (CH3 and CH4)

CH4
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(1) High-speed download

With the IE-78000-R, two download methods are used. When channel 4 is used,
high-speed download is possible.
Load mode Description Selection method
High-speed Parallel interface output of host <1> Select high-speed download
download machine is downloaded to parallel mode in the initial setting screen
interface input (channel 4) at activation of the screen
of IE-78000-R. debugger.
<2> Open the load panel for loading.
Normal RS-232-C interface output Open the load panel for loading.
download of host machine is downloaded to (Do not select high-speed download
RS-232-C interface input (channel 1) mode at activation of the screen
of 1E-78000-R. debugger.)

® Executing high-speed download

<1> Th

e following message appears in setting high-speed downioad mode on the initial

setting screen of the screen debugger.

<2> Ty

High-speed download mode ?  lyes, nol

pe yes to select the high-speed download mode. Then the following files

can be downloaded from the host machine at high speed through the parallel interface.

When selecting yes, make sure that CH4 is connected to the host machine.

Load module file

Object file

Symbol file

Debugging environment file

Device file
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Chapter 7 Functions of Channels 3 and 4

Figure 7-1. Timing of High-Speed Download Mode

—~

DATAQ - DATA7

~L ~
- -

R
-

e -
N

BUSY

ACK

P
—_~—

(2) Through output
For through output from channel 4 to channel 3, download operation must be performed
by means other than the LOD command. For example, when the PRINT command
of MS-DOS is used for list output, the printer connected with channel 3 can be used
for output without reconnecting the printer to the PC-9800.

When the paraliel interface is already used (for example, for list output) at the time
of VRY command execution, download operation is performed through serial interface

channel 1.
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7.2 Signal Lines and Circuit Diagram of Parallel
Interface (CH3 and CH4)

The input signals, port pin allocation, and circuit diagram of the parallel interface (CH3
and CH4) are described below.

Table 7-1. Parallel Interface Signals

Direction
Pin number  Signal name  CH3 CH4 Function
1 STB Output  Input Strobe pulse signal for reading data
2 DATAO Output  Input Parallel data 0
3 DATA1 Output  Input Parallel data 1
4 DATA2 Output  Input Parallel data 2
5 DATA3 Output  Input Paralle! data 3
6 DATA4 Output  Input Paralle! data 4
7 DATAS Output  Input Parallel data 5
8 DATA6 Output  Input Paralle! data 6
9 DATA7 Output  Input Parallel data 7
10 ACK Input Output Output upon completion of data input
11 BUSY Input Output Signal for reporting that data cannot be
received
19-30 GND - - Signal ground
33
12 PE - Input Not used (+5 V, pulled up with 3.3 kQ
resistor)
32 ERROR - Input Not used (+5 V, pulled up with 3.3 kQ
resistor)

Figure 7-2. Pin Allocation of Parallel Interface Port (CH3 and CH4)

18

EEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEE
|
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Chapter 7 Functions of Channels 3 and 4

Figure 7-3. Circuit Diagram of Parallel Interface
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Appendix A

Specifications

This appendix describes the IE-78000-R specifications. The specifications are divided
into two categories: product specifications (including outside dimensions and electric
specifications) and debugger specifications.
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Appendix A Specifications

® Product specifications

Outside dimensions

Weight
Input voltage

Current

Operating temperature
Storage temperature

Ambient humidity

Depth: 370 mm
Width: 160 mm

Height: 283 mm

8.5 kg

85t0 132 VAC or 170 to 265 VAC (automatic input switching)

100 VAC

50/60 Hz

3A

0°C to 50°C
—20°C to +60°C
20% to 80% RH
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® Basic debugger specifications
* Applicable device

» All devices of the 78K/0 series (The emulation board corresponding to the device
is needed.)

* Operating frequency Up to 10 MHz (Factory-set: 8.38 MHz)

® Clock supply Crystal oscillator in I[E-78000-R (Clocks can be supplied from the
target system.)

* Memory
* Alternate memory capacity
Internal ROM

Expansion memory |64 KB
internal RAM
* Mapping unit

internal ROM: In units of 8K bytes
Expansion memory: In units of 4K bytes
Internal RAM: In units of 128 bytes

o Event detection

» Access detection: 4 points (address/data/status/external signal level)
« Program execution detection: 7-point parallel (address/external signal level)

4-level sequential (address/external signal level)

» External signal level: 8bits (Setby ANDing access detection and program execution
detection)

» Number of event occurred: V1 to 255
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Appendix A Sbecifications

* Break function and cause of break

Event detection: Access detection: Address
Data
Status
External signal data
Fetch detection:  4-point parallel fetch

4-level sequential fetch

Fail-safe breaks: Manual break
Non-map break
Write-protect break
SFR illegal access break
System stack overflow break

User stack overflow break

* Real-time trace

Cause of trace Total trace or triggered by event detection
Trace capacity 49 bits x 2K steps

Trace contents Fetch bus (16 bits), access bus (16 bits), data (8 bits),
status (9 types), external sense data (8 bits)

* Command functions

Online assembling, disassembling

Memory/register/SFR manipulation

Event/trace condition setting

Mapping

Reset

Emulation start/stop

Symbolic debugging

Object/symbol/debugging environment load and save
Console redirection, help command, PGM mode, history

Line edit

|E-78000-R User's Manual




® Target interface
e Emulation probe (optional)

* The power supply voltages (Vpp) of the target system depend on the emulation
boards.

For the IE-78014-R-EM: 50V
For the IE-78044-R-EM: 5.0V

For the IE-780208-R-EM: 5.0 V *
For the IE-78014-R-EM-A: 3.0t0 6.0 V *
For the IE-78064-R-EM: 3.0to 6.0 V

For the |IE-78078-R-EM:  3.0to 6.0 V *

For the IE-78098-R-EM: 3.0t0 6.0V
¢ External interface
* RS-232-C CH1: For host machine
CH2: For PROM programmer
e Parallel interface CH3: For parallel output and printer
CH4: For parallel input and high-speed download

* Host machine PC-9800 series

IBM PC/AT
® Screen debugger
* SD78K/0: For MS-DOS (optional)
For PC DOS (optional)
® Device file
* DF780xx: -For MS-DOS (optional)
For PC DOS (optional)
* Language processing program
. Relocafable assembler RA78K/0: For MS-DOS (optional)
For PC DOS (optional)
s C compiler CC78K/0: For MS-DOS (optional)
For PC DOS (optional)
¢ C compiler library source file = CC78K/0-L: For MS-DOS (optional)
For PC DOS (optional)
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® Others
* Support of stand-by functions
* Built-in latch-up protection circuit

* Trace display and event detection setting modification during emulation CPU
operation.
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Appendix B

Block Diagrams

This appendix provides the block diagrams of the control/trace module and driver module,
which represent key functions of the IE-78000-R.
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Appendix B Block Diagrams

(1) Control/trace module block

Driver control
This is an’interface with the driver module.
Trace RAM

A 14K-byte trace RAM is contained, and the RAM can hold the latest trace data
(for 2047 steps) up to an event detection point.

Memory bank selector

The memory bank selector enables selection from ROM, DRAM, and trace RAM
by means of bank switching.

Serial interface
Two RS-232-C interface channels are used.
Parallel interface

Two interface channels are used: a centronics interface channel for high-speed
download and a channel for through output.

/O selector

The I/O selector enables selection from the serial interface, parallel interface, and
driver control by means of bank switching.

DRAM unit

A 192K-byte work area is available for symbols, and an 8K-byte work area is
available for programs in a 200K-byte memory.

ROM

A 56K-byte ROM is available which contains a program for activating the |[E-78000-
R.
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Figure B-1. Block Diagram of Control/Trace Module
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Appendix B Block Diagrams

(2) Driver module block

Event control

This controls a wide variety of event detection functions available with the IE-
78000-R.

Break control

This controls a wide variety of break functions provided by the IE-78000-R. Many
different break conditions can be set by a combination of event conditions.
Trace control

This controls trace conditions. The IE-78000-R has a trace function with a capacity
of 2K bytes by 49 bits for storing CPU execution status. Many different trace
conditions can be set by a combination of event conditions.

Latch-up

When a latch-up occurs with an emulation device or peripheral CMOS-TTL, this
section removes power from the emulation device, CMOS around the emulation
device, and TTL preceding the CMOS.

Alternate memory
This memory is used to control basic operations at the break of emulation device.’
Emulation memory

This memory is a 64K-byte alternate memory that can be accessed by the target
device. Evenwhen atarget systemis not completed yet, software can be debugged
by using this memory. By using the mapping function, memory from 0 to 64K bytes
can be allocated in units of 8K bytes to internal ROM, and 4K bytes to user memory.
Fail-safe control

This circuit protects memory and an SFR read-only area.
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Figure B-2. Block Diagram of Driver Module

To control/
trace module

(>

Trace
control

Control/trace
interface

y
-

|

N
Event
control

Mother bus

Emulation
internal bus

l

/L
Break
control
2\

=S
Fall-safe
control
Altemnate
memory

Emulation
memory

Address
<L Data
< Control

CPU internal bus ™"
(address/control)
Main bus M2

(Address)
(Control)

Supervisor
bus

Emulation

Reset
Clock

aqoud uonenwg

<r:,> device ont
<
)
Latch-up

o

Target
system

(Note 1) CPU internal bus: Bus for accessing data in the CPU internal RAM and SFR
(Note 2) Main bus: Bus for fetching programs into and accessing data in the internal
ROM or expansion memory
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[MEMO]
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Appendlx C

Setting of Jumpers on Control Trace Board

This appendix explains the factory-set control/trace board jumpe\r setting. Usually, the
user need not modify the setting.
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Appendix C Setting of Jumpers on Control Trace Board

(1) Jumper setting

The jumper of the control/trace board is factory-set as described below.

Table C-1. Jumper Setting (Factory-Set)

Board Jumper No. Setting

Control/trace board JP1 1-2 connected

Caution If the jumper is set differently from the factory setting,
abnormal operation results. Usual operation requires no
change to the setting. So the factory-set jumper must
not be changed.

Figure C-1. Jumper Location on Control/Trace Board
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Appendix C Setting of

(2) Controlftrace board connection

The control/trace board can be installed and removed by using the procedure described
below.

<Procedure>
<1> Remove the six screws from the top of the IE-78000-R main unit to open the cover.

<2> Disconnect the J1 and J2 cables connecting the break board with the control/trace
board.

<3> Pull the card pullers located on both ends of the board toward you and pull out all
boards from the slots.

<4> To reconnect the J1 and J2 cables, make connections as shown in Figure C-2.

Figure C-2. J1 and J2 Cable Connection Diagram

J1 cable

Control/trace board

J2 cable

Break board
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[MEMO]
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Appendlx D

System Configuration

This appendix shows the system configuration of the IE-78000-R.
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Appendix D System Configuration

Table D-1. System Configuration of the IE-78000-R (1/6)

Target device Cabinet and control/trace board Break board

uPD78002
sub-series
uPD78002Y
sub-series

uPD78014
sub-series
uPD78014Y
sub-series

uPD78018F
sub-series
uPD78018FY
sub-series

78K series common cabinet
(internal power supply)

uPD78024
sub-series

IE-78000-R-BK
(78K/0 series common break
board)

IE-78000-R-CS-A
(78K series common control/trace
board)

uPD78044
sub-series
nPD78044A
sub-series

D-2 IE-78000-R User's Manual



Table D-1. System Configuration of the IE-78000-R (2/6)

Emulation board (optional) Emulation probe (optional) Screen debugger Device file
(optional) (optional)
(e} S ]
O
0
DF78002
(Add-on product: EV-9200GC-64 (one))
EP-78240GC-R
Ll _ J
O
EP-78240CW-R T | B 0
O
0
SD78K0
(with ROM)
i (Add-on product: EV-9500GK-64 (one))
IE-78014-R-EM-A EP-78012GK-R(Note) DF78014
; L . J
(Add-on product: EV-9200G-64 (one)) O
EP-78024GF-R 0
EP-78024CW-R DF78024
LI . |
O *
0
(Add-on product: EV-9200G-80 (one))
IE-78044-R-EM EP-78130GF-R DF78044
(Note)  Corresponds to the uPD78018F sub-series only. *
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Table D-1. System Configuration of the IE-78000-R (3/6)

Target device Cabinet and control/trace board Break board

uPD78054
sub-series
uPD78054Y
sub-series

uPD78064
sub-series
* | uPD78064Y 78K series common cabinet
sub-series (internal power supply)

IE-78000-R-BK
(78K/0 series common break
board) :

uPD78078
sub-series
* | uPD78078Y
sub-series

|E-78000-R-CS-A
(78K series common control/trace
board)

* | uPD78083
sub-series

* Caution The uPD78064Y, uPD78078Y, and uPD78083 sub-series
are under development.
1
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Table D-1. System Configuration of the IE-78000-R (4/6)

Emulation board (optional) Emulation probe (optional) Screen debugger | Device file

{optional) {(optional}
(Add-on praduct:
EV-9200GC-80 (one))

EP-78230GC-R

I — .
O
0
(Add-on product:
EV-9500GK-80 (one))
EP-78054GK-R DF78054
L ]
O
(0
[ — *
SD78K0 O
(with ROM) 0

(Add-on product: EV-9500GC-100 (one))
EP-78064GF-R

IE-78064-R-EM DF78064

W I —
o *
0

(Add-on product: EV-9200GF-100 (one))

EP-78064GF-R DF78078

{Add-on product:

EV-9200G-44 (one))

EP-78083GB-R T T

o *
O
0

IE-78078-R-EM EP-78083CU-R DF78083

Caution The EP-78083GB-R, EP-78083CU-R, DF78078, and DF78083
are under development.

L]
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Appendix D System Configuration

Table D-1. System Configuration of the IE-78000-R (5/6)

Target device Cabinet and control/trace board Break board

uPD78098
sub-series

78K series common cabinet
(internal power supply)

pPD780208
sub-series

IE-78000-R-BK
(78K/0 series common break
board)

IE-78000-R-CS-A
(78K series common control/trace
board)

Caution The uPD780208 sub-series are under development.
_
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Table D-1. System Configuration of the IE-78000-R (6/6)

Emulation board (optional) Emulation probe (optional) Screen debugger Device file
(optional) (optional)

] - J
O
0
(Add-on product: EV-9200GC-80 (one})
EP-78230GC-R
-l J
O° DF78098
0
M SD78K0
ny == (with ROM) —r
i UD Uﬂﬂ S *
0

e

{(Add-on product: EV-9200GF-100 {one))

UUDUH I UUJU 4] , EP-78064GF-R

IE-780208-R-EM : DF780208

Caution The DF780208 is under development.
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Appendix E

Revision History

The revision is shown below. The chapters appearing in the revised-chapter column
indicate those of the corresponding edition.

Edition Major changes Revised chapter

Fifth The description of the host machine IBM PC/AT has been added. Throughout

The following target devices have been added:

» uPD78023, nPD78024, utPD78P024

e uPD78055, uPD78056, uPD78058, uPD78P058
» uPD78094, uPD78095, uPD78096, uPD78P098

The example of the oscillation circuit has been added in Figure 3-4. Chapter 3 E

The description of setting for the screen debugger Ver. 2.0 below
(the fourth edition) has been deleted from the table of Section 3.1 (3).

Table 3-3 has been added in Section 3.2.2.

The standard values of the capacitor, crystal, and resistor have been added
in Section 3.3.1 (1).

Sixth The following emulation boards have been added: Throughout
¢ |[E-78014-R-EM-A
* |E-78078-R-EM
* [E-780208-EM

The following target devices have been added:

e uPD78001B(A), uPD78002B(A), uPD78011B(A), nPD78012B(A),
uPD78013(A), uPD78014(A)

* uPD78011F, uPD78012F, uPD78013F, uPD78014F, pPD78015F,
wPD78016F, pPD78018F, uPD78P018F

* uPD78011FY, uPD78012FY, uPD78013FY, uPD78014FY, uPD78015FY,
uPD78016FY, uPD78018FY, uPD78P018FY

* uPD78042A, uPD78043A, nPD78044A, uPD78045A, uPD78P048A

* uPD78052Y, uPD78053Y, uPD78054Y, uPD78P054Y, uPD78055Y,
uPD78056Y, uPD78058Y, uPD78P058Y

* uPD78062Y, uPD78063Y, nPD78064Y, uPD78P064Y

* uPD78074, uPD78075, uPD78076, uPD780748, uPD78P078, uPD78076Y,
nPD78078Y, uPD78P078Y

« pPD78081, pnPD78082, tPD78P083 '

« uPD78094, pnPD78095, uPD78096, uPD78098A, nPD78P098A

e uPD780204, uPD780205, uPD78P0208
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Appendix E Revision History

Edition Major changes Revised chapter

Sixth In Section 3.1, settings necessary for the main system clock has been modified.  Chapter 3

Table 3-3 has been added in Section 3.2.2.

Appendix E has been added.
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